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ABSTRACT

We investigate the role of national institutions on subnational African development in a novel framework
that accounts both for local geography and cultural-genetic traits. We exploit the fact that the political
boundaries in the eve of African independence partitioned more than two hundred ethnic groups across
adjacent countries subjecting similar cultures, residing in homogeneous geographic areas, to different
formal institutions. Using both a matching-type and a spatial regression discontinuity approach we
show that differences in countrywide institutional structures across the national border do not explain
within-ethnicity differences in economic performance, as captured by satellite images of light density.
The average non-effect of national institutions on ethnic development masks considerable heterogeneity
partially driven by the diminishing role of national institutions in areas further from the capital cities.
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Mean Luminosity for Ambo's partition in Angola: 0.0504
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����*���# A	�� ��#��	� ��� ��	��)� A&%%KDD+ �������� ��� ������ ����	 ����		 ��� ����� ����
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�� ���
�� A&D �� ������� ��� ��# ���
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��� ���
���*��	�
��� �������	+ "����������# �� #��#����� ���
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����� � ������	 ��	
��	 
	��# ��� ��,��	! ����� �����  #���	 ����� ������ ��#��		��� �	*

������	 ��	�������# �	�������� �� ��,��	 ������ F% )��������	 ���� ���� 	��� �� ��� �����+ ��

���
��	 A$D*A1D �� 
	� �	 � �
��. ��� ������ ��	����� �� ��� ������� ����		 ��� ��,��	 A��
�	

)��������	D+ /�� �	������	 �� ��� �
�� �� ��� ��� ��� ������� �� ����
����� ���	
��	 �� ���
��	

A$D ��� A'D ��� ��	����� A���
 ��� ����D! ���	������� ���#�� ���� ��� �	����� �	������	 �� ���

$M�����# ��� �������� �� ��� ������� ��	 � )�� >
�	���� ��� ������� ������	 �� ������������+ 6�� ���� � ���
�,�������	 A/��?����! ������! ��� ��#����D! ��	� ��
�����	 ��� ��� �������� ����+
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�
�� 	����� �� 	���� ����������	 A����� ��� �	������ ��	 ���
�� ���� ��� ��� ���	
��	J 	��

���� 	D+ /�� ���E����� �� ��� ������� �� ����
����� ����, �	 	�#��:���� �� 	������� ���:�����

�����	! ����� ��� �	������ �� ��� �
�� �� ��� ����, �	 ���)�� ��	�#��:���� A�*���
� ����D+ ��

������	�! ���� �� ���
	 �� ��,��	 ���� ��� ��� ���� ��� ��	������� ������� ���� �� ��� 	���	

�� ��� �������� �����! ��� ���E�����	 �� ��� �
�� �� ��� ��� ��� ������� �� ����
����� ����,

�� ���
��	 A&D ��� A1D ����� �
�� 	������ A���� * ����DJ ��� �	������	 ��� 	����	�������

����	���#
�	���� ���� ?���+

�� ���
��	 AFD*AKD �� 
	� ��� ������ �������� ��	����� �� ��� ������� ������ ���� ��
����

�� ��	���#
�	� ������ ��,��	 ���� ��� ���������� ���	� ��� ���������� ��� ���� ��� �������+$2 /��

�	������	 �� ���
��	 AFD ��� A2D �� ��� ��� ���,��	 �� �������� ��	���
����	 ��� ��	����� A�����

��� ���	�D ��� 	����	������� 	�#��:����! 	
##�	���# ���� ����� �
��������# �������� ��	���
����	

����	���� ���� � ��#��� ����������� ������ ����������� ������ ��������	! 
� ���� ���� ��

���) �� ��,��	 ���� ��� ���������� ���	� �� ��� ��	������� ������� �����	+ �� ������	�! ��� 	����

A���� � ����D ��� 	����	������� ��	�#��:���� �	������	 �� �������� ��	���
����	 �� ���
��	 AMD

��� AKD 	
##�	� ���� ������ ����������� #��
�	 ��� ��,��	 ���� ��� ���������� ��� ���� ��� �������

�� ��� 	���	 �� ��� ����� ����� 	���	 �� � �� �		�������� ������ ��	���
������ >
����� ���

	
�������� �����������+ /�� ���E����� �� ���
�� A2D ������	 ���� ��� ��,��	 �� �����������

������ ��������	 ���� ��� ���������� ���	� �� ��� ��	������� �������	! � ���*	�������*���������

������	� �� ��� ������� �� ����
����� ����, A�����,������� ���D ������	�	 ��� ��������� ����

� ��,�� �	 ��� � �����,������� 
� A���� ���� ���� �� ��� �����#� ��)������� ���� � ��,�� �	 ���J

	�� /��� �D+

� ��
��� �� �,�����	 ���� �� ���
	����� ���	� ��	
��	+ ���� ���������	 �� ��� 7��! � #��
�

	���� ������ ����� ��� /�#�! ��� ���	� �� ��� �����	������# �������	 A�� �����#� ��,��	 ���

��� )��������	 ���� ���� �����*���� ���  ���! ��	���������D+  
����	��� �� ��� 7��*����

�� �����! ����� ��� �
�� �� ��� ����, �>
��	 ���	�! �	 �� �����#� �����! ����� �
����	���

�	 �	� �� ��� ��		 ��	���
�������� ��������� /�#�! ����� ��� �
�� �� ��� ����, �>
��	 ����	+

������� �,����� �	 ��� "��#�! 	���� � ��� /��?�����*=����� �����J ��� ��,��	 �� ��� 	���	

�� ��� ����� ��� ���	� �� ������ ��� ������+ �
��� �� ���
����� ��,��	 �� ��� "��#� ��

/��?���� ��� ��� A�
�� �� ��� ����, �>
��	 ���	�D ����� �
����	��� �� ��� =����� 	��� �� ���

����� �	 	�#��:������ ����� ���� ���� ����� �� ��,��	 ���# ��� A�
�� �� ��� ����, �� =���� �	

�����D+ ������� ������	���# ��	� �	 ��� ���#�! � ����� #��
� 	���� ������ ��?���>
� A�
��

$2/� ������ ��� �������� ��	����� ������*��
���� �� ������ ��,��*����� ������� ��	����� � ��� ��,��
� ��	�����
�� ��� ������� �� ���� ��
����+ /��	 	��������?����� �	 ��������� � ��� ���� ���� ������� 	����	 ��� �� ��.�����
���� ��		 A���#��# ���� 	���� ���	 ��)� �
�
��� ��� ����� �� ���� ���#� ���	! 	
�� �	 �
���! ��#���! ��� ���
���������� ���
��� �� "��#�D+ ������� ���:� �� 
	��# �������� A�	 �������� �� �	��
��D ��	����� �	 ���� ��
����#��� �������	 ���� �
� �	������	 ��� ������ � ���#� ��
�����	 ����� ���
����� ���� ���#�� ���
�	 �� �	��
��
������� ��	�����+
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�� ��� �>
��	 ���
	�D ��� ��
�� ������ A�
�� �� ��� ����, �>
��	 �����D+ ���#�@	 ��������

�� ��?���>
�@	 ��	 	���� �� ��	 ��,��	 ���+ ������������ ��� ������� ���
�� ����	 ������ ��	

�
������	 ����� ��� ��,��	 ��� ���		�:�� �	 ���	�+ 6��! �� ��� ���� ��	���
�������� ��������

��
�� ������ �	� �� ��� ��,��	 �� ��� ���#� ��������� ���� ��� ���	� �� �������� ��� ���+

�� �	 ��	��
����� �� �
� ��� ��#���
��	 �� ��� ���E�����	 �� ���	������� ��� ����� �

������� �		�		���� �� ����	 �� ��� �.����� ���
������+ ����		 ������� ��
�����	 A�	 �� ����D

����� ���� ��
#��� ��� ������� ������ ���� ��	��� �� ��� ��������	 �� ����������� ����������	+

0� ���	� ��� ������� �������
��	! 	�� ���� ���������� ��� ���� ��� ��	������� �������	 ���� ���

��������# ��� ��	��� ���������� ���	� �� ��� �������	! ����� �������� ��	���
����	 	��� �� ����

� �����# �� ��#����� �������� �����������+

�� ,�����5����
 7�#
��	 
�� 
� ������� � #�������� ���
	������� �� ��� ��.��������

�		�������� ������ �������� ��	���
����	 ��� ��#����� ����������� ������ ����������� #��
�	

��� ��,��	 ���� ��� ���������� ���	� A�� ��� 	���	 �� ��� �����D ��� ��,��	 ���� ��� ����������

��� ���� ��� ������� ���� A�� ��� 	���	 �� ��� �����D! ��	���������+
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7�#
�� ��

/�� 7�#
��	 ���� ��� �����#� ��)������� ���� ��,��	 ������ � )�������� ��	 ��� ���! ����������� ��

��# ���
������ ���	��� ��� ��# ���� ����J ��� 7�#
��	 ��	� ���� ��������� �
����	��� 
	��# �
��

�� ����������	 �� ��	����� �� ��� �����+ (��� �� ���
	 �� ��,��	 �� ����������� ����������	

���� ��� ���������� ���	� �� ��� ��	������� �������	 �� ��� 	���	 �� ��� ����� A7�#
�� 
�D!

��,��*����� �
����	��� �� ��� 	��� �� ��� ����� ���� ��� �����*�
��������# �������� ��	���
����	

�	 	�#��:������ ��#���+ �� ������	�! ���� �� ?��� �� �� ��,��	 ���� ��� ���������� ��� ���� ���

��	������� ������� �����	 A7�#
�� 
�D! ����� ��� �� ��.������	 �� �
����	���! �� 	���� �� ��.������	

�� �������� ��	���
����	+

�����
��� �� ��� �
����������� �������, A�� ������� �D �� ������ 	������ 	��*

	������� ����)	 	�����# ���� ��#����� ����������� �	 	�#��:������ ��#��� �� ��� ���� �� 	����
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��������	 ������# �� ��� ��
���� ���� ����� �
��������# ��	���
����	! 
� ���� ��� ��,��	 ����

��� A����������D ���	� ��� �������+ �����:�����! ���	 ������� �����	 ����I A$D �� 
	� �������*

���� ���� ��� 	���� #��
�	 � ������# ��� ��,��	 A	�� ��� �	��������	D ��� �������� ��� ��������

��	���
����	 ���	
��	 A�	 ���� �	 ��� �������	D ���� � �
��� ������� ���������# ��,��	 ���� ���

���	� A�� ���������� ���	�D �� ��� ��	������� �������J A&D �� ���� ����������� ���� �� ��� :�� ����

������� ��#���	J A'D �� ���,� �������� ��	���
����	 ���� ��� ����������� �����	��� ���	
��	

�� (���� ���)@	 9��������� �����	�J A1D ��������# �����#�
 ��� ;���	�� A&%%FD �� ���,�

B�������� ��#��	B ��	���
����	 ���� ������@	 ���-��� �,��
���� ���	������	 ���	
�� �� �� ���,�

B��������
��B ��	���
����	 ���� ��� ��#�� �������	� ���������	 �� �-��)��!  � �����!  ���?*��*

������	! ��� �������� A&%%'DJ ��� AFD �� 
	� ���,��	 �� B�����B ��������� ��	���
����	 A�� �������

������������D+

3�! �*���
�� ���� ��� 1����

�� ���������! ��� ���-���
�� �� ��� ������� ��	�����#����� ���� ��� ���� �� �������� ��	���
����	

��		�����	 �	 ��� ����	 �
����� ���� ��� ������� ��#���	 ��� 
�����	� �� ������ ��������	+ ��

/��� � �� �
#���� ��� �	����� ����� A�>
����� A&DD ���� ��� A�	��
�� �� ��������D ��	�����

�� ���� ��,�� �� ��� ������� ���� ��� �� ����������� ���� ������ ��	����� �� ��� ������� ���

�������� ��	���
����	+

�� ���
��	 A$D ��� A1D �� ������ ���		*	�������� 	����:������	+ �
� �� ������� �������	!

�����	� ��
	�����! ��� ����� ����	 �� ����#������! ���	� 	����:������	 �� ��� �������� ��	
��

��������	���	J ��� ���	� �����	 ��� 
	��
� �� >
������ ��� ����������� ������ ��	���
������ ���

�������� ����������� �� ��� ������ J ��� �	������ �� ���
�� A1D 	
##�	�	 ���� � ���*�����*

������	� �� ��� �
�� �� ��� ����, ������	�	 ��� ��)������� ���� � ��,�� �� ��� ������� ���� �	 ���

� �����,������� ���J ��� ������������ ��� �����#�
	 ���		*	�������� �	������ �� ���� � ��	

�����,������� ����! �����+ ��������! ��� ��#����� ��� 	�#��:���� ���E�����	 �� ��� �	��
��

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

�
����� ���� ��� �������+ 6�� ��� ��	� ������	���# :����# �	 ��� 	�#��:������ ��#����� ���E�����

�� ��� ����������� ���� ������ ��	����� �� ��� ������� ��� �
�� �� ���J ���	 ������	 ���� ���

����������� ������ �������� ��	���
����	 ��� ��#����� ����������� �������	 ��� ��#���	 �
�����

���� ��� ������� ������	+

�� ���
��	 A&D ��� AFD �� ����
�� � ������ �� ��
����*	����:� ���	����	 �	 ���	 �����	 
	

�� ����
�� ��� ����*��������� ��
����*����� ����������	���	+ /�� ���E����� �� ��	����� �� ���

������� ��� ��	� ����������� ��� ���E����� �� ��� ����������� ���� ������ ��	����� �� ���

������� ��� ��� �
�� �� ��� ����, ������ 	�#��:���� �� ������������ �����	+
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7�#
�� �� 7�#
�� ��

"��
�� A'D ��� AMD ������ �
� ��������� ��
����*��������� :,�� �.��� 	����:������	J

�	�������# ���	� >
��� ��	�������� �����	 *���� ����
�� � ������ �� ���� ������ ���	����	* �	

���	��� �	 ���,����� �� ��� ������� ����#�	 ��� ���� ����		 
� ��	� ������ ������ ��������	+

�	 �� �
� �	����� �	������	 �� ��� 	����� �� ����������� ������ #��
�	 A�� /���	 	 � �D!

� �,�������# 	����� ������ ������ �������� ���������! �� ����
�� ��� ������*	����:� ����
��	!

������� �� ������ #��#����� �� �
��
��J �������� ��� ����
	��� �� ��������� :,�� �.���	 ��	�

����
�� ��� ��� �������� ������ ���*�������� ������ ����
��	 ��� ��� �������� �� ��� ������� �

������?��	+$K /�� ���E����� �� ��� ����������� ���� ������ �������� ��	���
����	 ��� ��#�����

����������� ������
�	 �� ����� ���� � ��#����� 	�#�J ��������! ��� ���E����� �	 	����	�������

	�#��:���� �� 	������� ���:����� �����	+ /�
	! ��� ������*��������� ��	
��	 �� ��� �
�� 	�����

�� ������� ������ ��������	 ��� >
��� 	������ �� ��� ������� ������� ������ 	���� ����������	

A	���� �� /��� �D+ /�� 	����	������� ��#����� �	������ �� ��� ����������� �� ���
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variable Obs. mean st. dev. p25 median p75 min max

Light Density 507 0.228 0.768 0.000 0.015 0.095 0.000 8.561

Ln (0.01 + Light Density) 507 -3.168 1.586 -4.605 -3.696 -2.258 -4.605 2.148

Ln (0.01 + Population Density) 507 2.650 1.929 1.647 2.936 3.945 -5.069 6.386

Ln (1 + Water Area) 507 0.242 0.407 0.000 0.075 0.264 0.000 2.464

Ln (Area) 507 1.876 1.490 0.798 1.906 2.963 -2.170 5.665

Mean Elevation 507 0.605 0.434 0.281 0.469 0.938 0.000 2.181

Land Suitability For Agriculture 507 0.415 0.224 0.273 0.439 0.573 0.002 0.959

Malaria Stability Index 507 0.747 0.323 0.548 0.905 1.000 0.000 1.000

Oil Deposit Indicator 507 0.063 0.243 0.000 0.000 0.000 0.000 1.000

Diamond Mine Indicator 507 0.101 0.301 0.000 0.000 0.000 0.000 1.000

Distance to the Capital City 507 0.524 0.371 0.280 0.429 0.685 0.013 1.882

Distance to the Sea Coast 507 0.591 0.425 0.225 0.552 0.931 0.000 1.739

Distance to the Border 507 0.039 0.039 0.012 0.029 0.052 0.000 0.250

Rule of Law 507 -0.914 0.573 -1.355 -1.021 -0.543 -2.198 0.615

Control of Corruption 507 -0.797 0.501 -1.091 -0.864 -0.651 -1.664 0.814

Light Density 42710 0.312 2.335 0.000 0.000 0.000 0.000 62.857

Ln (0.01 + Light Density) 42710 -4.111 1.465 -4.605 -4.605 -4.605 -4.605 4.141

Light Density 0-1 42710 0.124 0.329 0.000 0.000 0.000 0.000 1.000

Ln (0.01 + Population Density) 42710 2.074 1.771 0.734 2.143 3.328 -5.094 9.121

Water Area Indicator 42710 0.129 0.335 0.000 0.000 0.000 0.000 1.000

Ln (Area) 42710 4.885 0.650 4.857 5.211 5.243 2.303 5.259

Mean Elevation 42566 641.612 470.408 292.111 526.048 969.556 -406.000 4623.750

Land Suitability For Agriculture 41149 0.341 0.259 0.103 0.325 0.511 0.001 0.999

Malaria Stability Index 42710 0.710 0.395 0.365 0.989 1.000 0.000 1.000

Oil Deposit Indicator 42710 0.018 0.135 0.000 0.000 0.000 0.000 1.000

Diamond Mine Indicator 42710 0.004 0.062 0.000 0.000 0.000 0.000 1.000

Distance to the Capital City 42710 0.532 0.369 0.271 0.439 0.707 0.001 1.933

Distance to the Sea Coast 42710 581.363 414.433 233.430 507.473 896.488 0.286 1735.680

Distance to the Border 42710 65.938 68.091 15.754 44.255 93.799 0.000 448.539

Rule of Law 42710 -0.909 0.606 -1.355 -0.820 -0.506 -2.198 0.615

Control of Corruption 42710 -0.779 0.534 -1.141 -0.864 -0.651 -1.664 0.814

The table reports descriptive statistics for all variables employed in the empirical analysis for the sample of partitioned ethnic 

homelands in Africa. Panel A reports summary statistics at the country-ethnicity level. Panel B reports summary statistics at the pixel 

level. The Data Appendix gives detailed variable definitions and data sources.

Table 1: Summary Statistics

Panel A: Partitioned Ethnic Homelands Sample

Panel B: Pixel-level. Partitioned Ethnic Homelands Sample
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(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)

Rule of Law -0.0474 0.0480 0.0041 0.0091 -0.015 0.0365* -0.0161 -0.1887 0.0001 -0.0037

  Double-clustered s.e.  (0.2058)  (0.0453)  (0.0217)  (0.0184)  (0.0230)  (0.0199)  (0.0433)  (0.1233)  (0.0178)  (0.0049)

Adjusted R-squared 0.682 0.796 0.964 0.935 0.941 0.753 0.547 0.582 0.986 0.639

Observations 507 507 507 507 507 507 507 507 507 507

Control of Corruption -0.0686 0.037 0.0119 -0.0052 -0.0324 0.0431 -0.0199 -0.1753 0.0037 -0.007

  Double-clustered s.e.  (0.2229)  (0.0610)  (0.0222)  (0.0243)  (0.0233)  (0.0294)  (0.0612)  (0.1490)  (0.0176)  (0.0077)

Adjusted R-squared 0.683 0.795 0.964 0.935 0.941 0.753 0.547 0.565 0.986 0.551

Observations 507 507 507 507 507 507 507 507 507 507

High Rule of Law 0.0696 0.0475 -0.0013 0.0129 -0.0103 0.0409 -0.0273 -0.1584 0.0036 0.0031

  Double-clustered s.e.  (0.1111)  (0.0346)  (0.0171)  (0.0132)  (0.0195)  (0.0271)  (0.0414)  (0.1029)  (0.0111)  (0.0049)

Adjusted R-squared 0.818 0.866 0.972 0.952 0.953 0.804 0.629 0.612 0.991 0.639

Observations 440 440 440 440 440 440 440 440 440

High Control of Corruption 0.0262 0.0547 -0.0074 0.0105 -0.0025 0.0318 -0.0091 -0.0304 -0.0032 -0.0002

  Double-clustered s.e.  (0.1259)  (0.0351)  (0.0185)  (0.0160)  (0.0217)  (0.0262)  (0.0455)  (0.1182)  (0.0103)  (0.0058)

Adjusted R-squared 0.817 0.867 0.972 0.952 0.953 0.802 0.627 0.569 0.991 0.638

Observations 440 440 440 440 440 440 440 440 440 440

Ethnicities 220 220 220 220 220 220 220 220 220 220

Ethnicity Fixed Effects Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes

Dependent Variable is:

Table 2: Validity of Identification Design at the Country-Ethnicity Homeland Level

Panel B: Control of Corruption

Panel C: High Control for Corruption - Two Major Partitioned Ethnic Areas

Panel A: Rule of Law

Panel C: High Rule of Law - Two Major Partitioned Ethnic Areas



The table reports within-ethnicity OLS estimates associating various geographical, ecological, and other characteristics with contemporary national institutions, as reflected in 

World Bank’s Governance Matters rule of law index (in Panel A) and control of corruption index (in Panel B) in areas of partitioned ethnicities. In Panels C and D we focus on 

the two major partitions of an ethnic group (in total 440 ethnic areas of 220 partitioned ethnicities). The high institutional quality indicator takes on the value one for the areas 

falling in the country with the higher value in the rule of law index (in Panel C) or in the control for corruption index (in Panel D).

The dependent variable in column (1) is the log (land area); in column (2) is the log (1 + land area under water (lakes, rivers, and other streams)); in column (3) is mean 

elevation; in column (4) is an index of land suitability for agriculture; in column (5) is the average of a malaria stability index; in column (6) is an indicator for country-ethnic 

areas with an oil field; in column (7) is an indicator for country-ethnic areas with a diamond mine. In columns (8)-(10) the dependent variable is the distance of the centroid of 

each country-ethnic area from the capital city, the sea coast, and the national border, respectively. The Data Appendix gives detailed variable definitions and data sources. Below 

the estimates we report in parentheses double-clustered standard errors at the country and the ethno-linguistic family dimensions. ***, **, and * indicate statistical significance at 

the 1%, 5%, and 10% level, respectively.



(1) (2) (3) (4) (5) (6) (7) (8)

Institutional Quality 0.8229*** 0.8017*** 0.7646*** 0.6513*** 1.0328*** 1.0351*** 0.9945*** 0.8218***

  Double-clustered s.e.  (0.2839)  (0.2451)  (0.2507)  (0.1962)  (0.3421)  (0.2517)  (0.2334)  (0.2158)

Adjusted R-squared 0.080 0.314 0.379 0.468 0.0950 0.3340 0.3950 0.475

Observations 1209 1209 1209 1209 1209 1209 1209 1209

Institutional Quality 0.1248*** 0.1199*** 0.0988*** 0.0765** 0.1470*** 0.1467*** 0.1223*** 0.0968** 

  Double-clustered s.e.  (0.0443)  (0.0415)  (0.0380)  (0.0334)  (0.0478)  (0.0431)  (0.0404)  (0.0409)

Adjusted R-squared 0.049 0.175 0.192 0.256 0.056 0.185 0.198 0.260

Observations 120501 120501 120501 116412 120501 120501 120501 116412

Pop. Dens. & Area No Yes Yes Yes No Yes Yes Yes

Location Controls No No Yes Yes No No Yes Yes

Geographic Controls No No No Yes No No No Yes

Table 3 - Cross-Sectional Analysis

National Institutions and Regional Development 

Panel B: Pixel Level

The table reports OLS estimates associating regional development with contemporary national institutions, as reflected in World 

Bank’s Governance Matters rule of law index (in columns (1)-(4)) and control of corruption index (in columns (5)-(8)) at the 

country-ethnicity level (in Panel A) and at the pixel level (in Panel B). In Panel A the dependent variable is log (0.01 + light 

density at night from satellite) at the ethnicity-country level. In Panel B the dependent variable is an indicator that takes on the 

value of one if the pixel (of 0.125 x 0.125 decimal degrees) is lit and zero otherwise. 

In the specifications in columns (2)-(4) and (6)-(8) we control for log (population density in 2000) and log land area at the country-

ethnicity level (in Panel A) or at the pixel-level (in Panel B). In columns (3), (4), (7), and (8) we control for location 

characteristics augmenting the specification with distance of the centroid of each ethnicity-country area or each pixel from the 

capital city of each country, distance from the closest sea coast, and distance from the national border. The set of geographic 

controls in columns (4) and (8) includes log (1 + area under water (lakes, rivers, and other streams)) for the models in Panel A and 

an indicator that takes on the value one if there is some water body in the pixel for the models in Panel B, land suitability for 

agriculture, elevation, a malaria stability index, a diamond mine indicator, and an oil field indicator. The Data Appendix gives 

detailed variable definitions and data sources. Below the estimates we report in parentheses double-clustered standard errors at the 

country and at the ethno-linguistic family dimensions. ***, **, and * indicate statistical significance at the 1%, 5%, and 10% level, 

respectively.

Rule of Law

Panel A: Country-Ethnic Homeland Level

Control of Corruption



(1) (2) (3) (4) (5) (6) (7) (8)

Institutional Quality 0.6510*** 0.1943 0.5150** 0.2159 0.7904*** 0.2566 0.6019*** 0.2675

  Double-clustered s.e.  (0.1951)  (0.1898)  (0.2024)  (0.2135)  (0.2268)  (0.2197)  (0.2329)  (0.2439)

Adjusted R-squared 0.292 0.792 0.392 0.798 0.298 0.792 0.393 0.798

Within R-squared __ 0.061 __ 0.067 __ 0.062 __ 0.067

Observations 507 507 507 507 507 507 507 507

Institutional Quality 0.1072*** 0.0246 0.0834** 0.0278 0.1371*** 0.0370 0.1097*** 0.0403

  Double-clustered s.e.  (0.0400)  (0.0165) (0.0324) (0.0181)  (0.0464)  (0.0273) (0.0415) (0.0290)

Adjusted R-squared 0.149 0.331 0.202 0.340 0.160 0.331 0.209 0.340

Within R-squared __ 0.059 __ 0.066 __ 0.059 __ 0.066

Observations 42710 42710 41025 41025 42710 42710 41025 41025

Ethnicity Fixed Effects No Yes No Yes No Yes No Yes

Pop. Dens. & Area Yes Yes Yes Yes Yes Yes Yes Yes

Location Controls No No Yes Yes No No Yes Yes

Geographic Controls No No Yes Yes No No Yes Yes

The table reports cross-sectional and within-ethnicity OLS estimates associating regional development with contemporary national 

institutions, as reflected in World Bank’s Governance Matters rule of law index (in columns (1)-(4)) and control of corruption index 

(in columns (5)-(8)) in areas of partitioned ethnicities at the country-ethnicity level (in Panel A) and at the pixel level (in Panel B). 

In Panel A the dependent variable is log (0.01 + light density at night from satellite) at the ethnicity-country level. In Panel B the 

dependent variable is an indicator that takes on the value of one if the pixel (of 0.125 x 0.125 decimal degrees) is lit and zero 

otherwise. Odd-numbered columns report cross-sectional specifications. Even-numbered columns report within-ethnicity estimates, 

where we include a vector of ethnicity fixed effects (constants not reported). 

In all specifications we control for log (population density in 2000) and log land area at the country-ethnicity level (in Panel A) or at 

the pixel level (in Panel B). In columns (3), (4), (7), and (8) we control for location and geography, augmenting the specification 

with distance of the centroid of each ethnicity-country (in Panel A) or each pixel (in Panel B) from the capital city of each country, 

distance from the closest sea coast, and distance from the national border. The set of geographic controls includes log (1 + area 

under water (lakes, rivers, and other streams)) for the models in Panel A and an indicator that takes on the value one if there is some 

water body in the pixel for the models in Panel B, land suitability for agriculture, elevation, a malaria stability index, a diamond 

mine indicator, and an oil field indicator. Besides the adjusted R-squared, the table also reports the within R-squared (defined as the 

difference of the overall R-squared minus the overall R-squared of a model simply with ethnicity fixed effects).

The Data Appendix gives detailed variable definitions and data sources. Below the estimates we report in parentheses double-

clustered standard errors at the country and ethno-linguistic family dimensions. ***, **, and * indicate statistical significance at the 

1%, 5%, and 10% level, respectively.

Panel A: Country-Ethnic Homeland Level

Panel B: Pixel Level

Table 4: National Institutions and Regional Development 

across and within Partitioned Ethnic Groups

Rule of Law Control of Corruption



Bandwidth

(1) (2) (3) (4) (5) (6) (7) (8)

Institutional Quality 0.6788*** 0.0827 0.5975*** 0.1503 0.8585*** 0.0866 0.7458*** 0.1765

  Double-clustered s.e.  (0.2116)  (0.2318)  (0.2098)  (0.2480)  (0.2465)  (0.2602)  (0.2591)  (0.2951)

  

Adjusted R-squared 0.311 0.842 0.285 0.848 0.324 0.842 0.293 0.848

Within R-squared __ 0.027 __ 0.033 __ 0.027 __ 0.033

Observations 432 432 432 432 432 432 432 432

Institutional Quality 0.0994*** 0.0168 0.1031** 0.0159 0.1292*** 0.0269 0.1346*** 0.0197

  Double-clustered s.e. (0.0384) (0.0181) (0.0407) (0.0163) (0.0471) (0.0259)  (0.0492)  (0.0210)

Adjusted R-squared 0.134 0.319 0.137 0.345 0.144 0.319 0.149 0.345

Within R-squared __ 0.051 __ 0.046 __ 0.051 __ 0.046

Observations 21289 21289 13408 13408 21289 21289 13408 13408

Ethnicity Fixed Effects No Yes No Yes No Yes No Yes

Pop. Dens. & Area Yes Yes Yes Yes Yes Yes Yes Yes

Table 5: National Institutions and Regional Development across and within Partitioned Ethnic Groups in 

Areas Close to the Border. Local Regressions

The table reports cross-sectional and within-ethnicity OLS estimates associating regional development with contemporary national 

institutions, as reflected in World Bank’s Governance Matters rule of law index (in columns (1)-(4)) and control of corruption index (in 

columns (5)-(8)) in areas of partitioned ethnicities at the country-ethnicity level (in Panel A) and at the pixel level (in Panel B). In Panel 

A the dependent variable is log (0.01 + light density at night from satellite) at the ethnicity-country level. In Panel B the dependent 

variable is an indicator that takes on the value of one if the pixel (of 0.125 x 0.125 decimal degrees) is lit and zero otherwise. 

In columns (1), (2), (5), and (6) we focus on ethnic areas within 50 kilometers of each side of the national border (total 100 kilometers). 

In columns (3), (4), (7), and (8) we focus on ethnic areas within 25 kilometers of each side of the national border (total 50 kilometers). 

Odd-numbered columns report cross-sectional specifications. Even-numbered columns report within-ethnicity estimates, where we 

include a vector of ethnicity fixed effects (constants not reported). In all specifications we control for log (population density in 2000) 

and log land area at the country-ethnic homeland level (in Panel A) and in the pixel-level (in Panel B). Besides the adjusted R-squared, 

the table also reports the within R-squared (defined as the difference of the overall R-squared minus the overall R-squared of a model 

simply with ethnicity fixed effects).

The Data Appendix gives detailed variable definitions and data sources. Below the estimates we report in parentheses double-clustered 

standard errors at the country and ethno-linguistic family dimensions. ***, **, and * indicate statistical significance at the 1%, 5%, and 

10% level, respectively.

Panel A: Country-Ethnic Homeland Level

Panel B: Pixel Level

Rule of Law Control of Corruption

100 km 50 km 100 km 50 km



Bandwidth

RD Polynomial 3rd-order 4th-order 3rd-order 4th-order 3rd-order 4th-order 3rd-order 4th-order 3rd-order 4th-order 3rd-order 4th-order

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12)

Institutional Quality 0.0166 0.0058 0.0123 0.0050 -0.0010 0.0122 0.0038 -0.0086 0.0116 0.0123 -0.0030 0.0079

  Double-clustered s.e.  (0.0138)  (0.0135)  (0.0165)  (0.0185)  (0.0240)  (0.0272)  (0.0154)  (0.0137)  (0.0166)  (0.0176)  (0.0223)  (0.0276)

Adjusted R-squared 0.342 0.342 0.320 0.320 0.347 0.347 0.342 0.343 0.320 0.320 0.347 0.347

within R-squared 0.059 0.059 0.037 0.037 0.064 0.064 0.059 0.060 0.037 0.037 0.064 0.064

Institutional Quality 0.0175 0.0203 0.0037 0.0135 0.0068 0.0185 0.0020 0.0114 0.0011 0.0094 0.0124 0.0128

  Double-clustered s.e.  (0.0125)  (0.0154)  (0.0124)  (0.0183)  (0.0176)  (0.0318)  (0.0119)  (0.0138)  (0.0136)  (0.0181)  (0.0189)  (0.0283)

Adjusted R-squared 0.416 0.427 0.412 0.423 0.441 0.459 0.416 0.427 0.412 0.423 0.441 0.459

within R-squared 0.133 0.144 0.129 0.140 0.158 0.176 0.133 0.144 0.129 0.140 0.158 0.176

Observations 40209 40209 21289 21289 13408 13408 40209 40209 21289 21289 13408 13408

Ethnicity Fixed Effects Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes

Pixel Area & Pop. Dens. Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes

Table 6:  National Institutions and Regional Development at the Border

Regression Discontinuity (RD) Estimates

Rule of Law Control of Corruption

All Pixels 100 km 50 km All Observations

The table reports regression discontinuity (RD) estimates. Estimation is performed across the two major partitions of split ethnic group. In Panel A we include a global (common to 

all partitioned ethnicities) RD polynomial in distance of the centroid of each pixel to the national border, allowing the polynomial terms to differ on the two sides of the border. In 

Panel B we include ethnic-specific RD polynomials in distance of the centroid of each pixel to the national border, allowing the polynomial terms to differ on the two sides of the 

border. In odd-numbered columns we include a third-order RD polynomial, while in even-numbered columns we include a fourth-order RD polynomial. In columns (3)-(6) and (9)-

(12) we restrict estimation to pixels close to the national border using two different bandwidths. In columns (3), (4), (9), and (10) we focus on pixels within 50 kilometers on each 

side of the national border (total 100 kilometers). In columns (5), (6), (11), and (12) we focus on pixels within 25 kilometers of each side of the national border (total 50 

kilometers). The high institutional quality indicator takes on the value of one for pixels falling in the country with the higher value in the rule of law index (in columns (1)-(6)) or in 

the control of corruption index (in columns (7)-(12)). All specifications include ethnicity fixed effects (constants not reported), the log of pixel-level population density and the log 

of pixel surface area. Besides the adjusted R-squared, the table also reports the within R-squared (defined as the difference of the overall R-squared minus the overall R-squared of 

a model simply with ethnicity fixed effects).The Data Appendix gives detailed variable definitions and data sources. Below the estimates we report in parentheses double-clustered 

standard errors at the country and at the ethnolinguistic level dimensions. ***, **, and * indicate statistical significance at the 1%, 5%, and 10% level, respectively.

100 km 50 km

Panel A: Global Regression Discontinuity (RD) Polynomial 

Panel B: Ethnic-Specific Regression Discontinuity (RD) Polynomial 



Cutt-off

Global RD Polynomial No 3rd-order 4th-order No 3rd-order 4th-order No 3rd-order 4th-order No 3rd-order 4th-order

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12)

Institutional Quality 0.0159 0.0116 -0.0027 0.0134 0.0049 -0.0207 0.009 0.0133 -0.003 0.041 0.0367 0.0024

 (0.0186) (0.0199) (0.0212) (0.0311) (0.0376) (0.0330) (0.0204) (0.0215) (0.0201) (0.0346) (0.0336) (0.0251)

Adjusted R-squared 0.398 0.400 0.400 0.458 0.461 0.462 0.399 0.399 0.400 0.457 0.460 0.461

within R-squared 0.072 0.074 0.075 0.075 0.078 0.080 0.064 0.065 0.065 0.078 0.080 0.082

Observations 19349 19349 19349 10031 10031 10031 19814 19814 19814 10353 10353 10353

Ethnicities 110 110 110 51 51 51 108 108 108 46 46 46

Ethnicity Fixed Effects Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes

Pixel Area & Pop. Dens. Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes

The table reports simple fixed effects as well as regression discontinuity (RD) estimates focusing on large discontinuities in national institutions across the border. Estimation is 

performed across the two major partitions of each ethnic group. In columns (2), (5), (8), and (11) we include a third-order RD polynomial on distance to the national border. In 

columns (3), (6), (9), and (12) we include a fourth-order RD polynomial on distance to the national border. In columns (1)-(3) and columns (7)-(9) we use the median value of 

differences in the rule of law index across adjacent countries to identify large discontinuities. In columns (4)-(6) and columns (10)-(12) we use the 75th percentile of differences in 

the rule of law index across adjacent countries to identify large discontinuities. The high institutional quality indicator takes on the value of one for pixels falling in the country with 

the higher value in the rule of law index (in columns (1)-(6)) or in the control of corruption index (in columns (7)-(12)). All specifications include ethnicity fixed effects (constants 

not reported), the log of pixel-level population density and the log of pixel surface area. Besides the adjusted R-squared, the table also reports the within R-squared (defined as the 

difference of the overall R-squared minus the overall R-squared of a model simply with ethnicity fixed effects).

The Data Appendix gives detailed variable definitions and data sources. Below the estimates we report in parentheses double-clustered standard errors at the country and at the 

ethnolinguistic level dimensions. ***, **, and * indicate statistical significance at the 1%, 5%, and 10% level, respectively.

Table 7:  National Institutions and Regional Development at the Border

Regression Discontinuity (RD) Estimates. Large Discontinuities

median 75th percentile

Rule of Law Control of Corruption

median 75th percentile



Close Far Close Far Close Far Close Far

(1) (2) (3) (4) (5) (6) (7) (8)

Institutional Quality 0.0675 0.0206 0.1220** 0.0330 0.1064* 0.0127 0.1455** 0.0218

  Double-clustered s.e.  (0.0438)  (0.0233)  (0.0581)  (0.0258)  (0.0585)  (0.0225)  (0.0675)  (0.0237)

Adjusted R-squared 0.421 0.210 0.423 0.211 0.451 0.245 0.452 0.246

within R-squared 0.089 0.062 0.091 0.063 0.084 0.046 0.085 0.047

Observations 12546 15225 12546 15225 10612 19385 10612 19385

Number of Ethnicities 85 95 85 95 66 139 66 139

Institutional Quality 0.0450 0.0040 0.1111* 0.0153 0.1140* -0.0005 0.1564** 0.0112

  Double-clustered s.e.  (0.0618)  (0.0239)  (0.0651)  (0.0269)  (0.0641)  (0.0235)  (0.0620)  (0.0258)

Adjusted R-squared 0.407 0.195 0.410 0.196 0.445 0.225 0.447 0.225

within R-squared 0.085 0.044 0.087 0.044 0.090 0.036 0.092 0.036

Observations 6129 8120 6129 8120 4655 10987 4655 10987

Number of Ethnicities 81 94 81 94 60 137 60 137

Ethnicity Fixed Effects Yes Yes Yes Yes Yes Yes Yes Yes

Pop. Dens. & Area Yes Yes Yes Yes Yes Yes Yes Yes

Location & Geography Yes Yes Yes Yes Yes Yes Yes Yes

The table reports within-ethnicity OLS estimates associating regional development with contemporary national institutions, as reflected 

in World Bank’s Governance Matters rule of law index (in columns (1), (2), (5), and (6)) and control of corruption index (in columns 

(3), (4), (7), and (8)) in areas of partitioned ethnicities. The unit of analysis is a pixel of 0.125 x 0.125 decimal degrees (around 12 x 12 

kilometers) within partitioned ethnicities. The dependent variable is a dummy variable that takes the value one if the pixel is lit and zero 

otherwise. In odd-numbered columns we restrict estimation to pixels of partitioned ethnic areas that are close to the capital city. In even-

numbered columns we restrict estimation to pixels of partitioned ethnic areas that are far from the capital city. In columns (1)-(4) we use 

as a cut-off the median value of absolute distance to the capital across all African pixels, while in  columns (5)-(8) we use as a cut-off 

the median value of the within-country distance to the respective capital city.

In Panel A we use all pixels of partitioned ethnicities. In Panel B we report local linear regressions restricting estimation to pixels of 

partitioned ethnicities within 50 kilometers from each side of the national border (total 100 kilometers). All specifications include a 

vector of ethnicity fixed effects (constants not reported). In all specifications we control for log population density, log land area, 

distance of the centroid of each pixel from the capital city of each country (in columns (5)-(8) we use relative distance to the capital city 

of each country), distance from the closest sea coast, distance from the national border, an indicator for pixels with a water body (lakes, 

rivers, and other streams)), land suitability for agriculture, elevation, a malaria stability index, a diamond mine indicator, and an oil field 

indicator. Besides the adjusted R-squared, the table also reports the within R-squared (defined as the difference of the overall R-squared 

minus the overall R-squared of a model simply with ethnicity fixed effects). The Data Appendix gives detailed variable definitions and 

data sources. Below the estimates we report in parentheses double-clustered standard errors at the country and ethno-linguistic family 

dimensions. ***, **, and * indicate statistical significance at the 1%, 5%, and 10% level, respectively.

Panel B: Local Regressions (100km bandwidth)

Table 8 - Heterogeneity: National Institutions and Regional Development

within Partitioned Ethnicities Close and Far from the Capital Cities

Absolute Distance to the Capital Relative Distance to the Capital

Panel A: All Observations/Pixels 

Rule of Law Control of Corruption Rule of Law Control of Corruption



(1) (2) (3) (4) (5) (6)

Rule of Law 0.1434*** __ __ 0.1790*** __ __

  Double-clustered s.e. (0.0426) (0.0472)                

               

Distance to the Capital -0.1352*** -0.2103*** -0.1097** -0.3098*** -0.2530*** -0.1457***

  Double-clustered s.e. (0.0511) (0.0404) (0.0534) (0.0846) (0.0502) (0.0499)

               

Rule of Law X -0.1243*** -0.1513*** -0.0850** -0.2297*** -0.1850*** -0.1042** 

  Distance to the Capital (0.0363) (0.0315) (0.0352) (0.0624) (0.0461) (0.0439)

Adjusted R-squared 0.261 0.362 0.429 0.267 0.362 0.429

Observations 116412 116412 116412 116412 116412 116412

Pixel Area & Pop. Dens. Yes Yes Yes Yes Yes Yes

Location Controls Yes Yes Yes Yes Yes Yes

Geographic Controls Yes Yes Yes Yes Yes Yes

Country Fixed Effects No Yes No No Yes No

Country-Ethnicity FE No No Yes No No Yes

Table 9:  National Institutions, Distance to the Capital, and Regional Development

Pixel-Level Estimates in the Full Sample

The table reports OLS estimates associating regional development with distance to the capital city and contemporary national 

institutions, as reflected in World Bank’s Governance Matters rule of law index across the full sample of country-ethnic homelands 

in Africa. The unit of analysis is pixels of 0.125 x 0.125 decimal degrees (around 12 x 12 kilometers). The dependent variable is a 

dummy variable that takes the value one if the pixel is lit and zero otherwise.  

Columns (1) and (5) give unconditional estimates. In columns (2)-(4) and (6)-(8) we control for log (population density), log land 

area, distance of the centroid of each pixel from the capital city of each country, distance from the closest sea coast, distance from 

the national border, an indicator for pixels with a water body (lakes, rivers, and other streams)), land suitability for agriculture, 

elevation, a malaria stability index, a diamond mine indicator, and an oil field indicator. The specifications in columns (3) and (7) 

include a vector of country fixed effects (constants not reported). The specifications in columns (4) and (8) include a vector of 

country-ethnicity fixed effects (constants not reported). The Data Appendix gives detailed variable definitions and data sources. 

Below the estimates we report in parentheses double-clustered standard errors at the country and ethno-linguistic family dimensions. 

***, **, and * indicate statistical significance at the 1%, 5%, and 10% level, respectively.

Absolute Distance to the Capital Relative Distance to the Capital



(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12)

Absolute Distance -0.1238*** -0.1027** -0.1118*** -0.1006*** -0.0850** -0.0740*                 

  Double-clustered s.e.  (0.0446)  (0.0408)  (0.0410)  (0.0386)  (0.0414)  (0.0382)                 

Relative Distance -0.0860** -0.0665* -0.0655* -0.0563* -0.0949** -0.0819** 

  Double-clustered s.e.  (0.0375)  (0.0354)  (0.0341)  (0.0326)  (0.0411)  (0.0379)

Adjusted R-squared 0.069 0.075 0.068 0.075 0.053 0.062 0.052 0.062 0.096 0.108 0.097 0.109

Observations 20466 19862 20466 19862 20842 20230 20842 20230 20125 19503 20125 19503

Individual Controls No Yes No Yes No Yes No Yes No Yes No Yes

Country FE Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes

The table reports country fixed effects OLS estimates, associating legal enforcement (in columns (1)-(8)) and ethnic identification (in columns (9)-(12)) as reflected by individual 

responses in the Afrobarometer Surveys (3rd round) at the individual level with distance to the capital. 

The dependent variable is columns (1)-(4) is an ordered index (range from 1 to 4) based on individual responses on how likely it is that authorities will enforce the law if a person 

like the respondent committed a serious crime. The dependent variable is columns (5)-(8) is an ordered index (range from 1 to 4) based on individual responses on how likely it is 

that authorities will enforce the law if a person like the respondent did not pay taxes on income earned. For both measures a score of 1 indicates “not at all likely”, a score of 2 

indicates “not very likely”, a score of 3 indicates “likely” and a score of 4 indicates “very likely”.  The dependent variable in columns (9)-(12) is a dummy variable that takes on the 

value of one if the respondent replies that she identifies more strongly with her nation than the ethnicity she belongs to.  

Even-numbered columns include a rich set of individual controls. The individual-level conditioning set includes age, age squared, a gender indicator variable, an urban indicator, 22 

religion fixed effects, 25 occupation fixed effects, 5 living conditions fixed effects, and 9 education fixed effects. All specifications include a set of country fixed effects (constants 

not reported).

The Data Appendix gives detailed variable definitions and data sources. Below the estimates we report in parentheses double-clustered standard errors at the enumeration area and 

at the ethnicity level. ***, **, and * indicate statistical significance at the 1%, 5%, and 10% level, respectively.

Law Enforcement 1: Serious Crime Law Enforcement 2: Tax Evasion National versus Ethnic Identification

Table 10: Law Enforcement and Ethnic Identification as Function of Distance to the Capital

Afrobarometer Sample. Country-Fixed-Effects Estimates
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Third Order Polynomial Separately Fitted on each Side

National Institutions and Elevation Within Partitioned Groups
Dots represent local averages of 5km Bins

-.
0

2
-.

0
1

0
.0

1
.0

2
M

e
a

n
 L

a
n

d
 Q

u
a
li
ty

 w
it
h
in

 a
 5

-k
m

 B
in

 C
o
n
d

it
io

n
a
l 
o
n

 E
th

n
ic

it
y
 F

E

-50 0 50
Distance to the National Border

Positive  Values: 5km Bins in the High Rule of Law Countries
Negative Values: 5km Bins in the Low Rule of Law Countries

Third Order Polynomial Separately Fitted on each Side

National Institutions and Land Quality Within Partitioned Groups
Dots represent local averages of 5km Bins

�		����� ����� �� �		����� ����� ��

-9
1

1
1

D
is

ta
n

c
e
 t
o

 t
h

e
 C

o
a
s
t 
o

f 
a
 5

-k
m

 B
in

 C
o
n

d
it
io

n
a
l 
o

n
 E

th
n

ic
it
y
 F

E

-50 0 50
Distance to the National Border

Positive  Values: 5km Bins in the High Rule of Law Countries
Negative Values: 5km Bins in the Low Rule of Law Countries

Third Order Polynomial Separately Fitted on each Side

National Institutions and Distance to the Coast Within Partitioned Groups
Dots represent local averages of 5km Bins

-.
0

5
0

.0
5

P
re

s
e
n
c
e

 o
f W

a
te

r 
B

o
d
ie

s 
w

it
h

in
 a

 5
-k

m
 B

in
 C

o
n
d
it
io

na
l 

o
n
 E

th
n

ic
it
y
 F

E

-50 0 50
Distance to the National Border

Positive  Values: 5km Bins in the High Rule of Law Countries
Negative Values: 5km Bins in the Low Rule of Law Countries

Third Order Polynomial Separately Fitted on each Side

National Insti tutions and Water Bodies Within Partitioned Groups
Dots represent local averages of 5km Bins

�		����� ����� �� �		����� ����� ��

-.
0

0
5

.0
0

5
P

re
s
e
n
c
e

 o
f 
D

ia
m

o
n
d

 M
in

e
s
 w

it
h
in

 a
 5

-k
m

 B
in

 C
o
n

d
it
io

n
a
l 
o

n
 E

th
n

ic
it
y
 F

E

-50 0 50
Distance to the National Border

Positive  Values: 5km Bins in the High Rule of Law Countries
Negative Values: 5km Bins in the Low Rule of Law Countries

Third Order Polynomial Separately Fitted on each Side

National Institutions and Diamond Mines Within Parti tioned Groups
Dots represent local averages of 5km Bins

-.
0

2
0

.0
2

M
a
la

ri
a
 S

ta
b
ili

ty
 w

it
h

in
 a

 5
-k

m
 B

in
 C

o
n
d
it
io

n
a
l 

o
n
 E

th
n

ic
ity

 F
E

-50 0 50
Distance to the National Border

Positive  Values: 5km Bins in the High Rule of Law Countries
Negative Values: 5km Bins in the Low Rule of Law Countries

Third Order Polynomial Separately Fitted on each Side

National Institutions and Malaria Stabili ty Within Partitioned Groups
Dots represent local averages of 5km Bins

�		����� ����� �	 �		����� ����� �


D



-.
0

1
.0

2
P

re
s
e
n
c
e

 o
f 
P

e
tr

o
le

u
m

 F
ie

ld
 w

ith
in

 a
 5

-k
m

 B
in

 C
o

n
d
it
io

na
l o

n
 E

th
n
ic

it
y 

F
E

-50 0 50
Distance to the National Border

Positive  Values: 5km Bins in the High Rule of Law Countries
Negative Values: 5km Bins in the Low Rule of Law Countries

Third Order Polynomial Separately Fitted on each Side

National Institutions and Petroleum Fields Within Partitioned Groups
Dots represent local averages of 5km Bins

�		����� ����� ��

% � &���
���� �������� �� ���� ��� ��������� ����� �'����
��	���

3� 
�� ���������  ���
������ �������%���� �� ��� ������� ��� �� 	����� ��� ��=	
� ���� ��

��� �����.�������
 �������� ���� �� �� ��� ��������� �������� ��-%-# *	
�� ���� �������% ��

��� ��
� �� %��%����� ������������� �� ������.�����,� ���.��
���
 �������� �� �����������


�����-

���� ���� �����	��� ������� ;����# �� �������+ *	
� � �� �������%�� ���

��/������� �� %��%�����
 ����� ����� 	����� ��%���� ���%� ���� ��� ���
����� �� ���������.

�����,� ��������- !��
 � ������� ������.%���� ��������# ������ !��
 � ������� ��� �
.

�%��� �����.�������
 �������� ��-�-# ������� ��� ��������� ���������- ������ 

 �����,������#

��� �����.�������
 ��/������� �� 2���������
� 
�%�� ��� ��� ������.��������� ����- ;�� �+.

��
�# ��� �����.�������
 �������� ����
  ��%��,��� ��%���� �����
���� 	������ �����


������������ �� ��� �
�� ��	�
��� ����+- ����
�
�# ����� ��  �������� �� ��%��,��� ���.

��
���� 	������ ���� ��� �� �����
 ������������- 6������# ����� ��/������� �������#

���� �� ����� �� �@���� 	����� ��%���� ������ ��� ��� ������ ����
��- *��� ���
��� ���

	� 
��1��% ������ ���%�	����% 	����� ��� ����
��� 	� ��� ��� %����# �� �����
�=� ���%

����� 	���� ����� ������ 	� ��������� ��/������� �� ��� %��%����-

&���������� ������ (���� ������# �� � ������ �� �������� ������.�����,� ����.

��������� ��� ��1�� ��� ��
� �� �����
 ������������ �� �������+ *	
� � �� ������� �� ���

��	��� �� ���������� ����������� ��� ����� �� ��� ���������� �� ������ ��������# ��
���
#

�����������
# �� �������
�%��
 ���.��
���
 ����� ���� ������1 �&8:9�-( I�� �� ��� 	��

(������1A� �&8:9� �� ��� 	��� ���� ������
� 	� �����
 ������ ��-%-# ;���1� �('&(�# <�����
� ��  ����
�(''9�# �
�� �('&(�# ����
����
�� �� !������� �('&)	�# ����
����
��# �%���# �� !���
� �('&(�#

:



%����� ������ �� ;�%��� �� ��� �� 	� 
��1�� �� ������1A� �&8:9� �����%����� ��
�- ��

��� ���
� ����� ���� ��� ��� ���� *	
� � . !��
 �� �� ��� ��� ��+�
�- �� ��
��� ��� ��

��%���� 
��������� �� ��� ��
� �� 
� ����+# ����
� �����������% �� ��+�
.
���
 �
�%� ����
����

������� �� �
�%� ��+�
 ��-) *�� ���?����� �� ��� ��
� �� 
� ����+ �� ����� �� ��� �������

�� ��������

� ��%��,��� � ��- *�� ���?����� �� 
���� �������
 �� ��� ��� ����� �� ���

��+�
.���
� �� 

 ��
�� ������ ����
��� �*	
� �.!��
 �# ��
��� �&��-

�� ��
��� ��� �� ���
��� ��� ��

 ��� �� %��%����� �� 
������ ������
�# ���
� �������

�� ��� ����# ������� �� ��� ����
 ����# ������� �� ��� �����
 	�����# ��� �
������# �

�������� ��� �1�� �� ��� �
�� ��� ��� ��+�
� ����  ���� 	���# � ����+ �� �
�� ����	�
���#

� ����+ �� 
�� 2�
��� ��� %����
����# �� ��������� ��� ��� �������� �� ������ ����� ��

�����
��� ,�
��- *���� %��%����� ������
� ����� ���� ��%��,��� ����� �������� �� ����

�����,������- *�� ���
����� �� ���� ����
�� ��� �� �����������
 �� ���
�%��
 ������
� �1��

��� ������� �� �����
 ������������ ���� ��������	
� �	� ���� �� ������> ��� ���?�����

������ ��%��,���� ����%� ��� �.�
�� �

�-

�� ��
��� ��� �� ������
 ��� ��� ����
�+��� �� ���.��
���
 ��
����
 ��%��=����# ����%

������1A� @�����������
 �������� 	����� ��� 
��
 ��������� ����+- *�� ����+ ��%�� ����

� �� � �� ��0���� ��� ���	�� �� @�����������
 
���
� �� ��� ������� 	��� ��� 
��
 ����

�

��

%�� 
���
- � ����� �� � �������� ����
��� ���������# ������ �� � �� � ������� ����� ��


�%� ������� ���������# ���
�  ����� �� � �� � ������� 
�%� �����- *�� ���?����� ��

��� @�����������
 �������� ����+ ������ ����  �������� �� ��%�
� ��%��,��� ���?�����> ��


��� ���� ��� �����.��������� ����
�� �� ����
����
�� �� !������� �('&)	� ���.��
���


��
����
 �����
�=���� �����
��� �����%
� ���� ������ ����
������- ���� ��������
� %����

��� �����# ��� ������������ �� ���� ���+� �� ������.�����,� ���.��
���
 ��
����
 ����
�+���

�1�� ��� ���?����� �� ��� ��
� �� 
� ����+ ���
��� �	� ����+����
� ���� �� ����
 ��

	����� ��������

� ����%��,���- *��� ���
��� ��� ��� ��%��,��� �����.�������
 �����
����

	������ �����
 ������������ �� �������� ����
������ �� ���
� ������ 	� ��/������� ��

���.��
���
 ��
����
 �����
�=���� ����� %�����-E

�� ��
��� ��� �� �� ����
� ������� ��0�����% ������.�����,� ���.��
���
 ��	��������

�� %����
���� �� ���
 ���	����# ����������
�- $������ �� ��� �����,����� ���� ���

���� �(''F�# �
����# <��
���# �� ���� �('&)�# <��
��� �� ���� �('&)�� �� ����� ��� ��
� �� ������ ������
����	����# ���� � ����%����� �
����# ���.��
���
 ��
����
 �����
�=����# 
��
 �
�����
 �����# ��
�%���# ���
�� �
��%�# ���-

)�
����%� ���� ��+�
� �� �� ��� ��� ��=� �(-D + (-D �����
 ��%�����# ��+�
� ����������� 	� ��� ���� 
���#
��� �����
 �� ������ 	�������� �� ��

��-

E*��� ����
� �� 
�� �� 
��� ���� ��� �����.������� ����
�� �� <�����
� ��  ���� �('':# (''9� ��� �������
�����.������� ��%������� �������� ��� ���.��
���
 ������.�����,� ��
����
 �����
�=���� ����%�� �� ��� ����.
���� �����
��� ���� 	��� �����������
 �� �������� ����
������ �� ��0����� �� ��� ��
� �� 
� ����+ �� 
�%
�� ��� ���� <�! �� ����# ����������
��-

9



��� �� %��%����� ������
� �� ��
��� ���# �+�
�����% ������� �� ������� �������� ����������

������ %����� �� �����	
� ���.��
���
 �������� ��%��=���� �1�� ��� ������� �� ��
� ��


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

� ����%��,���- *��� ����
�

��%%���� ��� ��� �� ��������� 	������ �����
 ������������ �� ������ ����
������ ��

������ 	� ����
�.������ ������ ��/������� �� ��� ��%��=���� �� ��� 
��
 �������-

�� ��
��� ��� �� @����
� ������
 ��� ��� ��������� �� ��� ��	�������� ������� �� ���

��%��� �� ��
����
 �����
�=���� � ��� ���� �� ��
���=����> ��� ���?����� �� ��� ��
� ��


� ������ 	��� 2���������
� �� ��������

� ����%��,���> �� ������� ��� ������.�����,�
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���� ����� �� ��� �� ���� �������+

;�%��� �� 	����# �� ��� �� ��� ����
� "� �������� �%���� �� !��
 �� �� 
�� ������ !���.
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� �� 
� �� ���

������
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���� 	�.

����� �����
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� ��/�� ���������

� 	������ ��������� �  ����
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All Split Non-Split All Split Non-Split All Split Non-Split All Split Non-Split

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12)

Log Light Density 0.0489*** 0.0436*** 0.0522*** 0.0379*** 0.0416*** 0.0355*** 0.0532*** 0.0575*** 0.0504*** 0.1236*** 0.1177*** 0.1272***

 (0.0072)  (0.0135)  (0.0078)  (0.0066)  (0.0121)  (0.0111)  (0.0107)  (0.0154)  (0.0136)  (0.0179)  (0.0436)  (0.0212)

Adjusted R-squared 0.363 0.322 0.380 0.326 0.263 0.343 0.393 0.348 0.397 0.541 0.511 0.543

Log Light Density 0.0433*** 0.0367*** 0.0477*** 0.0356*** 0.0425*** 0.0304*** 0.0491*** 0.0508*** 0.0478*** 0.1028*** 0.0997*** 0.1045***

 (0.0066)  (0.0124)  (0.0070)  (0.0049)  (0.0085)  (0.0072)  (0.0090)  (0.0135)  (0.0119)  (0.0156)  (0.0330)  (0.0190)

Ethnicity FE Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes

Population Density Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes

Ethnicities 282 97 185 282 97 185 282 97 185 282 97 185

Enumeration Areas 2241 806 1435 2221 799 1422 2249 805 1444 2268 812 1456

Adjusted R-squared 0.365 0.322 0.384 0.331 0.280 0.346 0.400 0.356 0.403 0.540 0.511 0.542

The dependent variable is columns (4)-(6) reflects "whether in the enumeration area there is a sewage system that most houses could access" as assessed by the field supervisor. The 

dependent variable is columns (7)-(9) reflects "whether in the enumeration area there is an electricity grid that most houses could access" as assessed by the field supervisor. In columns 

(9)-(12) the dependent variable is the average years of schooling across respondents within each enumeration area. In all specifications we control for log (0.01 + population density in a 

radius of 10km or 5km of the enumeration centroid). The regressions in columns (1), (4), (7), and (10) are estimated in the full sample of ethnicities (282 ethnic groups in 17 countries). 

The regressions in columns (2), (5), (8) and (11) are estimated in the sub-sample of partitioned by the national border ethnic groups. The regressions in columns (3), (6), (9), and (12) are 

estimated in the sub-sample of non-partitioned ethnic groups. All specifications include ethnicity fixed effects (constants not reported). Below the estimates we report in parentheses 

double-clustered standard errors at the country and at the ethnicity dimension. ***, **, and * indicate statistical significance at the 1%, 5%, and 10% level, respectively.

The table reports ethnicity-fixed-effects estimates associating four proxy measures of development (using micro-level data from the Afrobarometer) with log satellite light density at 

night, log (0.01 + light density). The unit of analysis is the enumeration area of the Afrobarometer Surveys. As within each enumeration area there are several households, we average 

household responses across the enumeration area and use the respective mean values as the dependent variable. In Panel A light density at night is the average light density in a radius of 

10 km from the centroid of Afrobarometer’s enumeration area.  In Panel B light density at night is the average light density in a radius of 5 km from the centroid of Afrobarometer’s 

enumeration area. The dependent variable is columns (1)-(3) reflects "whether in the enumeration area there is a piped water system that most houses could access" as assessed by the 

field supervisor. 

Panel A: Using a 10 km radius 

Panel B: Using a 5 km radius 

Appendix Table 1: Satellite Light Density at Night and Proxy Measures of Development within Ethnicities across Afrobarometer Enumeration Areas 

Access to Piped Water Presence of Sewage System Presence of Electricity Grid Schooling Years



variable Obs. mean st. dev. p25 median p75 min max

Light Density 1209 0.368 1.567 0.000 0.018 0.136 0.000 25.140

Ln (0.01 + Light Density) 1209 -3.008 1.721 -4.605 -3.570 -1.925 -4.605 3.225

Ln (0.01 + Population Density) 1209 2.787 1.828 1.886 3.070 4.016 -6.673 7.432

Ln (1 + Water Area) 1209 0.265 0.417 0.003 0.097 0.327 0.000 3.119

Ln (Area) 1209 2.051 1.552 1.013 2.121 3.138 -2.212 6.202

Mean Elevation 1209 0.622 0.440 0.290 0.489 0.956 0.000 2.181

Land Suitability for Agriculture 1209 0.410 0.238 0.255 0.424 0.572 0.001 0.979

Malaria Stability Index 1209 0.725 0.339 0.512 0.891 1.000 0.000 1.000

Oil Deposit Indicator 1209 0.084 0.278 0.000 0.000 0.000 0.000 1.000

Diamond Mine Indicator 1209 0.093 0.291 0.000 0.000 0.000 0.000 1.000

Distance to the Capital City 1209 0.508 0.367 0.263 0.414 0.639 0.010 1.882

Distance to the Sea Coast 1209 0.604 0.431 0.224 0.563 0.931 0.000 1.739

Distance to the Border 1209 0.107 0.118 0.020 0.061 0.159 0.000 0.637

Rule of Law 1209 -0.962 0.587 -1.395 -1.060 -0.543 -2.198 0.615

Control of Corruption 1209 -0.841 0.512 -1.164 -0.879 -0.685 -1.664 0.814

Light Density 120501 0.557 3.466 0.000 0.000 0.000 0.000 62.982

Ln (0.01 + Light Density) 120501 -3.934 1.727 -4.605 -4.605 -4.605 -4.605 4.143

Light Density 0-1 120501 0.158 0.364 0.000 0.000 0.000 0.000 1.000

Ln (0.01 + Population Density) 120501 2.244 1.828 0.882 2.325 3.583 -5.198 10.101

Water Area Indicator 120501 0.132 0.338 0.000 0.000 0.000 0.000 1.000

Ln (Area) 120501 4.925 0.610 4.994 5.211 5.246 2.303 5.259

Mean Elevation 120501 662.516 496.491 294.000 533.111 998.444 -702.000 4623.750

Land Suitability for Agriculture 119947 0.355 0.276 0.100 0.329 0.536 0.001 0.999

Malaria Stability Index 116896 0.665 0.423 0.134 0.978 1.000 0.000 1.000

Oil Deposit Indicator 120501 0.029 0.168 0.000 0.000 0.000 0.000 1.000

Diamond Mine Indicator 120501 0.003 0.053 0.000 0.000 0.000 0.000 1.000

Distance to the Capital City 120501 0.525 0.367 0.260 0.428 0.700 0.001 1.933

Distance to the Sea Coast 120501 573.221 432.284 193.790 495.168 901.139 0.111 1735.680

Distance to the Border 120501 190.413 226.369 51.240 124.073 243.834 0.000 1483.292

Rule of Law 120501 -0.927 0.647 -1.454 -0.864 -0.448 -2.198 0.615

Control of Corruption 120501 -0.775 0.585 -1.141 -0.871 -0.464 -1.664 0.814

The table reports descriptive statistics for all variables employed in the empirical analysis for all ethnic homelands in Africa. Panel A 

reports summary statistics at the country-ethnicity level. Panel B reports summary statistics at the pixel level. The Data Appendix gives 

detailed variable definitions and data sources.

Appendix Table 2: Summary Statistics in the Full Sample 

(Partitioned and Non-Partitioned Ethnic Groups)

Panel A: All Country-Ethnic Homelands Sample

Panel B: Pixel Level. Full Sample



Area under 

Water 

Indicator

Mean 

Elevation

Land 

Suitability

Malaria 

Stability

Oil 

Indicator

Diamond 

Indicator

Distance to 

the Capital

Distance to the 

Sea Coast

Distance to 

the Border

(1) (2) (3) (4) (5) (6) (7) (8) (9)

Rule of Law 0.0136 10.5747 0.0093 -0.0006 0.0054 -0.0005 -0.1919* 4.9043 1.913

  Double-clustered s.e.  (0.0172)  (39.5890)  (0.0162)  (0.0171)  (0.0033)  (0.0010)  (0.1076)  (25.2232)  (7.5431)

Adjusted R-squared 0.150 0.760 0.751 0.871 0.378 0.025 0.607 0.950 0.338

Observations 42710 42710 42566 41149 42710 42710 42710 42710 42710

Control of Corruption 0.0038 6.9204 -0.0086 -0.0135 0.0064* -0.0007 -0.1419 7.1719 1.7353

  Double-clustered s.e.  (0.0219)  (45.7242)  (0.0202)  (0.0209)  (0.0038)  (0.0016)  (0.1263)  (27.9690)  (9.4991)

Adjusted R-squared 0.150 0.760 0.751 0.872 0.377 0.025 0.586 0.950 0.338

Observations 42710 42710 42566 41149 42710 42710 42710 42710 42710

High Rule of Law 0.0096 7.2195 0.01 0.0008 0.0013 -0.0008 -0.1186 1.5385 7.2374

  Double-clustered s.e.  (0.0149)  (30.4552)  (0.0125)  (0.0171)  (0.0037)  (0.0012)  (0.0777)  (16.5715)  (6.4173)

Adjusted R-squared 0.152 0.766 0.759 0.868 0.380 0.026 0.627 0.954 0.348

Observations 40209 40209 40074 38797 40209 40209 40209 40209 40209

High Control of Corruption 0.0009 -26.3412 0.0034 0.0087 0.0031 0.0006 0.0327 -12.9125 1.947

  Double-clustered s.e.  (0.0145)  (32.3645)  (0.0132)  (0.0178)  (0.0036)  (0.0010)  (0.0889)  (16.6480)  (6.4677)

Adjusted R-squared 0.152 0.766 0.758 0.868 0.380 0.026 0.609 0.954 0.346

Observations 40209 40209 40074 38797 40209 40209 40209 40209

Ethnicity Fixed Effects Yes Yes Yes Yes Yes Yes Yes Yes Yes

Panel C: High Rule of Law - Two Major Partitions of Split Groups

Panel D: High Control of Corruption - Two Major Partitions of Split Groups

Appendix Table 3: Validity of the Identification Design at the Pixel Level

Dependent variable is: 

Panel A: Rule of Law

Panel B: Control of Corruption



The table reports within-ethnicity OLS estimates associating various geographical, ecological, and other characteristics at the pixel level with contemporary national institutions, 

as reflected in World Bank’s Governance Matters rule of law index (in Panel A) and control of corruption index (in Panel B) in areas of partitioned ethnicities. In Panels C and 

D we focus on the two major partitions of an ethic group. The high institutional quality indicator takes on the value of one for pixels falling in the country with the higher value 

in the rule of law index (in Panel C) or in the control of corruption index (in Panel D).

The dependent variable in column (1) is an indicator that takes on the value of one for pixels with a water body (lakes, rivers, and other streams)); in column (2) is mean 

elevation; in column (3) is the an index of land suitability for agriculture; in column (4) is the average of a malaria stability index; in column (5) is an indicator for pixels with an 

oil field; in column (6) is an indicator for pixels with a diamond mine. In columns (7), (8), and (9) the dependent variable is the distance of the centroid of each pixel from the 

capital city, the sea coast, and the national border, respectively. The Data Appendix gives detailed variable definitions and data sources. Below the estimates we report in 

parentheses double-clustered standard errors at the country and the ethno-linguistic family dimensions. ***, **, and * indicate statistical significance at the 1%, 5%, and 10% 

level, respectively.



Ln (Land 

Area)

Ln (Area under 

Water)

Mean 

Elevation

Land 

Suitability

Malaria 

Stability

Oil 

Indicator

Diamond 

Indicator

Distance to the 

Capital

Distance to the 

Sea Coast

Distance to 

the Border

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)

Rule of Law -0.0474 0.048 0.0041 0.0091 -0.015 0.0365* -0.0161 -0.1887 0.0001 -0.0037

  Double-clustered s.e.  (0.2058)  (0.0453)  (0.0217)  (0.0184)  (0.0230)  (0.0199)  (0.0433)  (0.1233)  (0.0178)  (0.0049)

Adjusted R-squared 0.682 0.796 0.964 0.935 0.941 0.753 0.547 0.582 0.986 0.639

Ethnicity Fixed Effects Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes

Rule of Law 0.1217 0.1011* 0.0431 -0.0023 -0.1216* 0.0066 -0.0300 -0.2110* -0.1163 0.0016

  Double-clustered s.e.  (0.1962)  (0.0524)  (0.0932)  (0.0413)  (0.0676)  (0.0367)  (0.0497)  (0.1132)  (0.1078)  (0.0040)

Adjusted R-squared 0.004 0.022 0.005 0.002 0.049 0.002 0.005 0.114 0.026 0.003

Ethnicity Fixed Effects No No No No No No No No No No

Observations 507 507 507 507 507 507 507 507 507 507

Ethnicities 220 220 220 220 220 220 220 220 220 220

The table reports OLS estimates associating various geographical, ecological, and other characteristics at the country-ethnicity homeland level with contemporary national institutions, as 

reflected in World Bank’s Governance Matters rule of law index. In Panel A we add ethnicity fixed effects whereas in Panel B we report cross-sectional estimates. The dependent variable in 

column (1) is the log (land area); in column (2) is the log (1 + land area under water (lakes, rivers, and other streams)); in column (3) is mean elevation; in column (4) is an index of land 

suitability for agriculture; in column (5) is the average of a malaria stability index; in column (6) is an indicator for country-ethnicity areas with an oil field; in column (7) is an indicator for 

country-ethnicity areas with a diamond mine. In columns (8)-(10) the dependent variable is the distance of the centroid of each country-ethnic area from the capital city, the sea coast, and the 

national border, respectively. The Data Appendix gives detailed variable definitions and data sources. Below the estimates we report in parentheses double-clustered standard errors at the 

country and the ethno-linguistic family dimensions. ***, **, and * indicate statistical significance at the 1%, 5%, and 10% level, respectively.

Panel B: Geographic Features across Groups

Dependent variable is: 

Panel A: Geographic Features within Groups

Appendix Table 4: Geographic Features between and within Ethnic Groups at the Country-Ethnicity Homeland Level



(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)

National Institutions 0.1149** 0.0676* 0.0559 0.0329 0.0361 0.1406*** 0.0877* 0.0703 0.0678 0.0492

 (0.0464) (0.0350) (0.0344) (0.0301) (0.0318) (0.0545) (0.0470) (0.0445) (0.0478) (0.0451)

Pre-colonial Political Features

Jurisdictional Hierarchy 0.0428** 0.0438** 0.0402** 0.0421** 

 (0.0176)  (0.0172)  (0.0166)  (0.0164)

Type of Subsistence Economy

  Agriculture & Pastoral Intensity No No No Yes Yes No No No Yes Yes

   p -value of joint significance [0.00] [0.00] [0.00] [0.00]

Adjusted R-squared 0.152 0.212 0.223 0.258 0.252 0.159 0.215 0.224 0.245 0.253

Observations 27661 27661 27661 27661 27661 27661 27661 27661 27661 27661

Ethnicity Fixed Effects No No No No No No No No No No

Pixel Area & Pop. Dens. Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes

Location & Geographic Controls No Yes Yes Yes Yes No Yes Yes Yes Yes

The table reports cross-sectional OLS estimates associating pixel-level luminosity with contemporary national institutions, as reflected in World Bank’s Governance Matters rule of 

law index (in columns (1)-(4)) and control of corruption index (in columns (5)-(8)) across partitioned ethnicities with information on pre-colonial traits as documented in George 

Peter Murdock’s Ethnographic Atlas (1967). The dependent variable is an indicator that takes on the value of one if the pixel (of 0.125 x 0.125 decimal degrees) is lit and zero 

otherwise. 

In columns (2)-(5) and (7)-(10) we control for location and geography, augmenting the specification with distance of the centroid of each pixel from the capital city of each country, 

distance from the closest sea coast, and distance from the national border, an indicator that takes on the value one if there is some water body in the pixel, land suitability for 

agriculture, elevation, a malaria stability index, a diamond mine indicator, and an oil field indicator.

In columns (3), (5), (8), and (10) we augment the specification with an index of pre-colonial ethnic institutions from George Peter Murdock’s Ethnographic Atlas (1967). The 

Jurisdictional Hierarchy beyond the Local Community index takes on the value of 0 for stateless (acephalous) societies; a score of 1 indicates small (petty) chiefdoms; a score of 2 

indicates large (paramount) chiefdoms; and a score of 3 indicates large centralized states.  

In columns (4), (5), (9), and (10) we augment the specification with decile dummies reflecting the fraction of pre-colonial subsistence from agriculture and pastoralism, respectively. 

The data are from George Peter Murdock’s Ethnographic Atlas (1967).

The Data Appendix gives detailed variable definitions and data sources. Below the estimates we report in parentheses double-clustered standard errors at the country and ethno-

linguistic family dimensions. ***, **, and * indicate statistical significance at the 1%, 5%, and 10% level, respectively.

Appendix Table 5:  National Institutions and Regional Development at the Border

A Primary Analysis on What the Ethnicity Fixed Effects Capture

Rule of Law Control of Corruption



(1) (2) (3) (4) (5) (6) (7) (8)

Institutional Quality 0.1799** 0.0492 0.1365 0.0634 0.2148** 0.0505   0.1654 0.0835

  Double-clustered s.e.  (0.0902)  (0.0898)  (0.0931)  (0.1065)  (0.1065)  (0.1302)    (0.1091)  (0.1476)

  

Adjusted R-squared 0.104 0.669 0.252 0.680 0.106 0.669   0.253 0.681

within R-squared __ 0.046 __ 0.057 __ 0.046 __ 0.057

Observations 507 507 507 507 507 507 507 507

Institutional Quality 0.8905*** 0.0958 0.6563** 0.1934 1.0270*** 0.1219 0.7200** 0.2713

  Double-clustered s.e.  (0.2928)  (0.1380)  (0.3155)  (0.1572)  (0.2451)  (0.1388)  (0.3506)  (0.1783)

Log Likelihood -235.58 -127.51 -178.58 -126.62 -233.66 -127.50 -178.88 -126.57

Observations 507 507 507 507 507 507 507 507

Ethnicity Fixed Effects No Yes No Yes No Yes No Yes

Pop. Dens. & Land Area Yes Yes Yes Yes Yes Yes Yes Yes

Location & Geography No No Yes Yes No No Yes Yes

The table reports estimates associating regional development with contemporary national institutions, as reflected in World Bank’s 

Governance Matters rule of law index (in columns (1)-(4)) and control of corruption index (in columns (5)-(8)) in areas of partitioned 

ethnicities. In both panels the dependent variable is light density at night at the ethnicity-country level. Panel A reports OLS estimates. 

Panel B reports Poisson pseudo-maximum likelihood estimates. 

Odd-numbered columns report cross-sectional specifications. Even-numbered columns report within-ethnicity estimates, where we 

include a vector of ethnicity fixed effects (constants not reported). In all specifications we control for log (population density in 2000) 

and log land area. In columns (3), (4), (7), and (8) we also control for location and geography, augmenting the specification with 

distance of the centroid of each ethnicity-country area from the capital city of each country, distance from the closest sea coast, and 

distance from the national border. The set of geographic controls includes log (1 + area under water (lakes, rivers, and other streams)), 

land suitability for agriculture, elevation, a malaria stability index, a diamond mine indicator, and an oil field indicator. Besides the 

overall adjusted R-squared, the table also reports the within R-squared (defined as the difference of the overall R-squared minus the 

overall R-squared of a model simply with ethnicity fixed effects). The Data Appendix gives detailed variable definitions and data 

sources. Below the estimates we report in parentheses double-clustered standard errors at the country and ethno-linguistic family 

dimensions. ***, **, and * indicate statistical significance at the 1%, 5%, and 10% level, respectively.

Appendix Table 6

Sensitivity Analysis. Luminosity Expressed in Levels

Rule of Law Control of Corruption

Panel A: LS Estimates - Luminosity in Levels

Panel B: Poisson ML Estimates - Luminosity in Levels



(1) (2) (3) (4) (5) (6) (7) (8)

Institutional Quality 0.7789*** 0.2223 0.4504** 0.1392 0.3343 0.1468 0.3059** 0.0346

  Double-clustered s.e.  (0.1883)  (0.1921)  (0.1898)  (0.1572)  (0.2047)  (0.1370)  (0.1267)  (0.1341)

Adjusted R-squared 0.310 0.792 0.268 0.791 0.255 0.792 0.262 0.790

Within R-squared __ 0.061 __ 0.060 __ 0.061 __ 0.059

Observations 507 507 507 507 507 507 507 507

  

Ethnicity Fixed Effects No Yes No Yes No Yes No Yes

Pop. Dens. & Land Area Yes Yes Yes Yes Yes Yes Yes Yes

Appendix Table 7: Contemporary National Institutions and Regional Development 

across and within Partitioned Ethnic Groups

Sensitivity Analysis. Alternative Measures of Institutional Quality from World Bank's Governance Matters Database

Measure of National Institutions (World Bank Governance Matters Database)

The table reports cross-sectional and within-ethnicity OLS estimates associating regional development with contemporary national institutions, as reflected in World Bank’s 

Governance Matters bureaucratic quality index (in columns (1)-(2)), regulatory quality index (in columns (3)-(4)), voice and accountability index (in columns (5)-(6)), and 

political stability index (in columns (7)-(8))  in areas of partitioned ethnicities. The dependent variable is the log (0.01 + light density at night from satellite) at the ethnicity-

country level.

Odd-numbered columns report cross-sectional specifications. Even-numbered columns report within-ethnicity estimates, where we include a vector of ethnicity fixed effects 

(constants not reported). In all specifications we control for log (population density in 2000) and log land area.  Besides the overall adjusted R-squared, the table also reports 

the within R-squared (defined as the difference of the overall R-squared minus the overall R-squared of a model simply with ethnicity fixed effects). The Data Appendix 

gives detailed variable definitions and data sources. Below the estimates we report in parentheses double-clustered standard errors at the country and ethno-linguistic family 

dimensions. ***, **, and * indicate statistical significance at the 1%, 5%, and 10% level, respectively.

Bureaucratic Quality Regulatory Quality Voice and Accountability Political Stability



(1) (2) (3) (4) (5) (6) (7) (8)

Institutional Quality in 2007 0.6731*** 0.2331 0.5261*** 0.2420 0.8372*** 0.2415 0.6857*** 0.2301

  Double-clustered s.e.  (0.1863)  (0.1525)  (0.1805)  (0.1689)  (0.2204)  (0.1711)  (0.2100)  (0.1891)

Adjusted R-squared 0.298 0.794 0.395 0.799 0.298 0.792 0.399 0.798

Within R-squared __ 0.063 __ 0.068 __ 0.062 __ 0.067

Observations 507 507 507 507 507 507 507 507

Institutional Quality in 2007 0.1083*** 0.0221 0.0850*** 0.0241 0.1511*** 0.0342 0.1264*** 0.0385

  Double-clustered s.e.  (0.0413)  (0.0160) (0.0287) (0.0156)  (0.0491)  (0.0232) (0.0395) (0.0238)

Adjusted R-squared 0.153 0.331 0.205 0.340 0.161 0.331 0.214 0.340

Within R-squared __ 0.059 __ 0.066 __ 0.059 __ 0.066

Observations 42710 42710 41025 41025 42710 42710 41025 41025

Ethnicity Fixed Effects No Yes No Yes No Yes No Yes

Pop. Dens. & Area Yes Yes Yes Yes Yes Yes Yes Yes

Location Controls No No Yes Yes No No Yes Yes

Geographic Controls No No Yes Yes No No Yes Yes

The table reports cross-sectional and within-ethnicity OLS estimates associating regional development with contemporary national 

institutions, as reflected in World Bank’s Governance Matters rule of law index (in columns (1)-(4)) and control of corruption index 

(in columns (5)-(8)) in areas of partitioned ethnicities at the country-ethnicity level (in Panel A) and at the pixel level (in Panel B). In 

Panel A the dependent variable is log (0.01 + light density at night from satellite) at the ethnicity-country level. In Panel B the 

dependent variable is an indicator that takes on the value of one if the pixel (of 0.125 x 0.125 decimal degrees) is lit and zero 

otherwise. Odd-numbered columns report cross-sectional specifications. Even-numbered columns report within-ethnicity estimates, 

where we include a vector of ethnicity fixed effects (constants not reported). 

In all specifications we control for log (population density in 2000) and log land area at the country-ethnicity level (in Panel A) or at 

the pixel-level (in Panel B). In columns (3), (4), (7), and (8) we control for location and geography, augmenting the specification 

with distance of the centroid of each ethnicity-country (in Panel A) or each pixel (in Panel B) from the capital city of each country, 

distance from the closest sea coast, and distance from the national border. The set of geographic controls includes log (1 + area 

under water (lakes, rivers, and other streams)) for the models in Panel A and an indicator that takes on the value one if there is some 

water body in the pixel for the models in Panel B, land suitability for agriculture, elevation, a malaria stability index, a diamond 

mine indicator, and an oil field indicator. Besides the overall adjusted R-squared, the table also reports the within R-squared 

(defined as the difference of the overall R-squared minus the overall R-squared of a model simply with ethnicity fixed effects).

The Data Appendix gives detailed variable definitions and data sources. Below the estimates we report in parentheses double-

clustered standard errors at the country and ethno-linguistic family dimensions. ***, **, and * indicate statistical significance at the 

1%, 5%, and 10% level, respectively.

Appendix Table 8: National Institutions and Regional Development 

across and within Partitioned Ethnic Groups 

Sensitivity Analysis. Measures of Institutional Quality in 2007 

Rule of Law Control of Corruption

Panel A: Country-Ethnic Homeland Level

Panel B: Pixel Level



(1) (2) (3) (4) (5) (6) (7) (8)

Institutional Quality 0.6931*** 0.1390 0.4204* 0.0843 0.8440*** 0.1037 0.5059** -0.0103

  Double-clustered s.e.  (0.1876)  (0.4018)  (0.2279)  (0.2016)  (0.2578)  (0.4488)  (0.2415)  (0.2241)

Adjusted R-squared 0.311 0.848 0.423 0.859 0.317 0.847 0.424 0.859

within R-squared __ 0.045 __ 0.056 __ 0.044 __ 0.056

Observations 220 220 220 220 220 220 220 220

Ethnicities 110 110 110 110 110 110 110 110

Institutional Quality 0.6910*** 0.1410 0.6791*** 0.1847 0.8608*** 0.0819 0.8594*** 0.2472

  Double-clustered s.e.  (0.1878)  (0.3643)  (0.1746)  (0.3498)  (0.2680)  (0.3852)  (0.2296)  (0.3349)

Adjusted R-squared 0.302 0.842 0.282 0.858 0.312 0.841 0.293 0.858

within R-squared __ 0.036 __ 0.052 __ 0.035 __ 0.052

Observations 216 216 216 216 216 216 216 216

Ethnicities 108 108 108 108 108 108 108 108

Ethnicity Fixed Effects No Yes No Yes No Yes No Yes

Pop. Dens. & Land Area Yes Yes Yes Yes Yes Yes Yes Yes

Location & Geography No No Yes Yes No No Yes Yes

The table reports estimates associating regional development with contemporary national institutions, as reflected in World Bank’s 

Governance Matters rule of law index (in columns (1)-(4)) and control of corruption index (in columns (5)-(8)) in areas of partitioned 

ethnicities. Odd-numbered columns report cross-sectional specifications. Even-numbered columns report within-ethnicity estimates, 

where we include a vector of ethnicity fixed effects (constants not reported). In all specifications we control for log (population 

density in 2000) and log land area. In columns (3), (4), (7), and (8) we also control for location and geography, augmenting the 

specification with distance of the centroid of each ethnicity-country area from the capital city of each country, distance from the 

closest sea coast, and distance from the national border. The set of geographic controls includes log (1 + area under water (lakes, 

rivers, and other streams)), land suitability for agriculture, elevation, a malaria stability index, a diamond mine indicator, and an oil 

field indicator. Besides the overall adjusted R-squared, the table also reports the within R-squared (defined as the difference of the 

overall R-squared minus the overall R-squared of a model simply with ethnicity fixed effects). In Panel B (in local regressions) we 

lose two ethnicities, namely, the Barabra and the Bideyat because there is zero population density close to the border. The Data 

Appendix gives detailed variable definitions and data sources. Below the estimates we report in parentheses double-clustered 

standard errors at the country and ethno-linguistic family dimensions. ***, **, and * indicate statistical significance at the 1%, 5%, 

and 10% level, respectively.

Panel A: All Homelands

Panel B: Local Regressions

Appendix Table 9A

Sensitivity Analysis. Focusing on Artificial Borders. Country-Ethnic Homeland Analysis

Rule of Law Control of Corruption



Sample - Bandwidth

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12)

Institutional Quality 0.0979*** 0.0131 0.0891** 0.0115 0.0909** 0.0125 0.1303*** 0.0208 0.1171** 0.0154 0.1231** 0.0191

  Double-clustered s.e. (0.0380) (0.0158) (0.0348) (0.0167) (0.0391) (0.0148) (0.0482) (0.0261) (0.0489) (0.0214)  (0.0528)  (0.0200)

Adjusted R-squared 0.172 0.373 0.151 0.360 0.143 0.377 0.182 0.374 0.159 0.360 0.154 0.377

within R-squared __ 0.068 __ 0.065 __ 0.056 __ 0.067 __ 0.065 __ 0.056

Observations 22967 22967 11455 11455 7031 7031 22967 22967 11455 11455 7031 7031

Ethnicities 108 108 108 108 108 108 108 108 108 108 108 108

Ethnicity Fixed Effects Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes

Pixel Area & Pop. Dens. Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes

The table reports regression discontinuity (RD) estimates. Estimation is performed across the two major partitions of each ethnic group.  In columns (3), (4), (9), and (10) we focus 

on pixels within 50 kilometers on each side of the national border (total 100 kilometers). In columns (5), (6), (11), and (12) we focus on pixels within 25 kilometers of each side of 

the national border (total 50 kilometers). The high institutional quality indicator takes on the value of one for pixels falling in the country with the higher value in the rule of law 

index (in columns (1)-(6)) or in the control of corruption index (in columns (7)-(12)). All specifications include ethnicity fixed effects (constants not reported), the log of pixel-level 

population density and the log of pixel surface area. Besides the adjusted R-squared, the table also reports the within R-squared (defined as the difference of the overall R-squared 

minus the overall R-squared of a model simply with ethnicity fixed effects). The Data Appendix gives detailed variable definitions and data sources. Below the estimates we report in 

parentheses double-clustered standard errors at the country and at the ethnolinguistic level dimensions. ***, **, and * indicate statistical significance at the 1%, 5%, and 10% level, 

respectively.

Appendix Table 9B:  National Institutions and Regional Development 

Sensitivity Analysis. Focusing on Artificial Borders. Pixel-level Analysis

Rule of Law Control of Corruption

All Pixels 100 km 50 km All Observations 100 km 50 km



(1) (2) (3) (4) (5) (6) (7) (8)

Institutional Quality -0.1226 -0.0043 -0.1465 -0.1647 -0.2874 -0.0585 -0.1656 -0.1836

(0.4572) (0.2586) (0.3053) (0.3097) (0.5247) (0.2867) (0.3411) (0.3454)

Adjusted  R-squared 0.003 0.801 0.819 0.824 0.008 0.802 0.819 0.823

within R-squared __ 0.000 0.018 0.023 __ 0.000 0.018 0.022

Institutional Quality -0.1963 -0.1366 -0.2815 -0.3255 -0.3601 -0.2159 -0.3386 -0.3614

(0.3577) (0.2132) (0.2331) (0.2394) (0.3955) (0.2311) (0.2798) (0.2845)

Adjusted  R-squared 0.007 0.826 0.844 0.854 0.016 0.827 0.844 0.852

within R-squared __ 0.001 0.019 0.029 __ 0.002 0.019 0.027

Ethnicity Fixed Effects No Yes Yes Yes No Yes Yes Yes

Location Controls No No Yes Yes No No Yes Yes

Geographic Controls No No No Yes No No No Yes

Observations 507 507 507 507 507 507 507 507

The table reports cross-sectional and within-ethnicity OLS estimates associating regional population density with contemporary national 

institutions, as reflected in World Bank’s Governance Matters rule of law index (in columns (1)-(4)) and control of corruption index (in 

columns (5)-(8)) in areas of partitioned ethnicities. The dependent variable is log (0.01 + population density at the ethnicity-country 

level). In Panel A we use local population data (estimates) from United Nations Environmental Program 

(http://na.unep.net/siouxfalls/datasets/datalist.php). In Panel B we use local population data (estimates) from the Gridded Population of 

the World Database (http://sedac.ciesin.columbia.edu/gpw/).

Columns (1) and (5) report cross-sectional estimates. Columns (2)-(4) and (6)-(8) report within-ethnicity estimates that include a vector 

of ethnicity fixed effects (constants not reported). Columns (3), (4), (7), and (8) include as controls the distance of the centroid of each 

ethnicity-country area from the capital city of each country, the distance from the closest sea coast, and the distance from the national 

border. Columns (4) and (8) also include as controls the log (1 + area under water (lakes, rivers, and other streams)), log (surface area), 

land suitability for agriculture, elevation, a malaria stability index, a diamond mine indicator, and an oil field indicator. Besides the 

overall adjusted R-squared, the table also reports the within R-squared (defined as the difference of the overall R-squared minus the 

overall R-squared of a model simply with ethnicity fixed effects). The Data Appendix gives detailed variable definitions and data 

sources. ***, **, and * indicate statistical significance at the 1%, 5%, and 10% level, respectively.

Appendix Table 10: National Institutions and Regional Population Density

Sensitivity Analysis. Accounting for Migration

Rule of Law Control of Corruption

Panel A: Data on Population Density from the United Nations Environmental Program

Panel B: Data on Population Density from the Gridded Population of the World Database



Excluding pixels within

(1) (2) (3) (4) (5) (6) (7) (8)

Institutional Quality 0.7159*** 0.1346 0.8177*** 0.2434 0.9158*** 0.2296 0.9155*** 0.2923

(0.2534) (0.2495) (0.2163) (0.4061) (0.2974) (0.3215)  (0.2662)  (0.5777)

Adjusted R-squared 0.282 0.813 0.284 0.775 0.300 0.814 0.282 0.774

within R-squared __ 0.060 __ 0.103 __ 0.061 __ 0.103

Observations 306 306 178 178 306 306 178 178

Institutional Quality 0.1211*** 0.0432 0.1130*** 0.0321 0.1551*** 0.069 0.1453*** 0.0564

(0.0449) (0.0272) (0.0425) (0.0235) (0.0472) (0.0453)  (0.0469)  (0.0420)

Adjusted R-squared 0.186 0.401 0.165 0.365 0.201 0.401 0.178 0.366

within R-squared __ 0.052 __ 0.056 __ 0.052 __ 0.057

Observations 18920 18920 26801 26801 18920 18920 26801 26801

Ethnicity Fixed Effects No Yes No Yes No Yes No Yes

Pop. Dens. & Area Yes Yes Yes Yes Yes Yes Yes Yes

The table reports cross-sectional and within-ethnicity OLS estimates associating regional development, as reflected in satellite light 

density at night, with contemporary national institutions, as reflected in World Bank’s Governance Matters rule of law index (in 

columns (1)-(4)) and control of corruption index (in columns (5)-(8)). In Panel A the unit of analysis is the country-ethnic homeland. 

The dependent variable is the log (0.01 + light density at night from satellite in 2007-2008) at the ethnicity-country level. In Panel B 

the unit of analysis is pixels of 0.125 x 0.125 decimal degrees within partitioned ethnicities. The dependent variable is a dummy 

variable that takes the value one if the pixel is lit in 2007-2008 and zero otherwise.  

In columns (1), (2), (5), and (6) we exclude from the estimation ethnic areas and pixels within 50 kilometers from each side of the 

national border (total 100 kilometers). In columns (3), (4), (7), and (8) we exclude from the estimation ethnic areas and pixels within 

25 kilometers from each side of the national border (total 50 kilometers). Odd-numbered columns report cross-sectional specifications. 

Even-numbered columns report within-ethnicity estimates, where we include a vector of ethnicity fixed effects (constants not reported). 

In all specifications we control for the log (area) and log (population density) at the country-ethnicity level (in Panel A) or at the pixel-

level (in Panel B). Besides the overall adjusted R-squared, the table also reports the within R-squared (defined as the difference of the 

overall R-squared minus the overall R-squared of a model simply with ethnicity fixed effects). The Data Appendix gives detailed 

variable definitions and data sources. ***, **, and * indicate statistical significance at the 1%, 5%, and 10% level, respectively.

Panel A: Country-Ethnicity Sample

Panel B: Pixel Sample

Appendix Table 11: National Institutions and Regional Development at the Pixel Level across and within 

Partitioned Ethnic Groups

Sensitivity Analysis. Accounting for Migration and Bleeding in Luminosity by Excluding Areas Close to 

the National Border

Rule of Law Control of Corruption

50 km 25 km 50 km 25 km



Rule of Law Corruption Rule of Law Corruption Rule of Law Corruption Rule of Law Corruption Rule of Law Corruption

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)

Institutional Quality 0.2353 0.3383* 0.1105 0.0846 0.2531 0.3344 0.1635 0.2675 0.2502 0.2744

  Double-clustered s.e.  (0.1891)  (0.2018)  (0.2964)  (0.3911)  (0.2801)  (0.3158)  (0.2552)  (0.2783)  (0.2152)  (0.2655)

Adjusted R-squared 0.779 0.780 0.785 0.786 0.811 0.811 0.815 0.816 0.828 0.827

Within R-squared 0.068 0.069 0.052 0.052 0.069 0.069 0.062 0.063 0.056 0.056

Observations 485 485 418 418 376 376 410 410 339 339

Institutional Quality 0.0278 0.0448 -0.012 -0.0282 0.0087 0.0254 0.0335 0.0558 0.0340* 0.0484

  Double-clustered s.e.  (0.0176)  (0.0282)  (0.0177)  (0.0207)  (0.0274)  (0.0426)  (0.0231)  (0.0354)  (0.0184)  (0.0317)

Adjusted R-squared 0.271 0.272 0.345 0.345 0.369 0.369 0.356 0.357 0.366 0.366

Within R-squared 0.062 0.063 0.047 0.047 0.069 0.069 0.063 0.064 0.062 0.062

Observations 38438 38438 30517 30517 29692 29692 31801 31801 30388 30388

Ethnicity Fixed Effects Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes

Pop. Dens. & Area Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes

Panel A: Country-Ethnicity Sample

Panel B: Pixel Sample

Appendix Table 12: Contemporary National Institutions and Regional Development 

across and within Partitioned Ethnic Groups

Sensitivity Analysis. Dropping Each Time a Different African Region

Excluding

North Africa South Africa Central Africa Eastern Africa Western Africa



The table reports within-ethnicity OLS estimates associating regional development with contemporary national institutions, as reflected in World Bank’s Governance Matters rule of 

law index (in odd-numbered columns) and control of corruption index (in even-numbered columns) in areas of partitioned ethnicities. In Panel A the unit of analysis is the country-

ethnic homeland. The dependent variable is the log (0.01 + light density at night from satellite in 2007-2008). In Panel B the unit of analysis is pixels of 0.125 x 0.125 decimal 

degrees (around 12 x 12 kilometers) within partitioned ethnicities. The dependent variable is a dummy variable that takes the value one if the pixel is lit in 2007-2008 and zero 

otherwise.  In all specifications we control for log (population density in 2000) and log land area at the country-ethnicity level (in Panel A) or at the pixel-level (in Panel B). In 

columns (1)-(2) we exclude ethnic groups in North Africa.  In columns (3)-(4) we exclude ethnic groups in Southern Africa. In columns (5)-(6) we exclude ethnic groups in Central 

Africa. In columns (7)-(8) we exclude ethnic groups in Eastern Africa. In columns (9)-(10) we exclude ethnic groups in Western Africa.  The regional classification follows Nunn 

(2007). Besides the overall adjusted R-squared, the table also reports the within R-squared (defined as the difference of the overall R-squared minus the overall R-squared of a 

model simply with ethnicity fixed effects). The Data Appendix gives detailed variable definitions and data sources. ***, **, and * indicate statistical significance at the 1%, 5%, and 

10% level, respectively.



Sample

(1) (2) (3) (4) (5) (6) (7) (8)

Institutional Quality 0.6875*** 0.0995 0.6635*** 0.0668 0.8590*** 0.1272 0.8454*** 0.0964

 (0.2048)  (0.1305)  (0.2104)  (0.1684)  (0.2438)  (0.1642)  (0.2458)  (0.1946)

Adjusted R-squared 0.329 0.655 0.303 0.633 0.339 0.655 0.316 0.634

within R-squared __ 0.172 __ 0.179 __ 0.172 __ 0.180

Observations 440 440 436 436 440 440 436 436

Institutional Quality 0.1095*** 0.0229 0.0994*** 0.0192 0.1415*** 0.0361 0.1292*** 0.0294

(0.0409) (0.0173) (0.0384) (0.0161) (0.0466) (0.0272)  (0.0471)  (0.0247)

Adjusted R-squared 0.155 0.314 0.134 0.280 0.167 0.314 0.144 0.280

within R-squared __ 0.077 __ 0.079 __ 0.077 __ 0.079

Observations 40209 40209 21289 21289 40209 40209 21289 21289

Border Fixed Effects No Yes No Yes No Yes No Yes

Number of Borders 81 81 81 81 81 81 81 81

Pop. Dens. & Area Yes Yes Yes Yes Yes Yes Yes Yes

The table reports OLS estimates associating regional development with contemporary national institutions, as reflected in World Bank’s 

Governance Matters rule of law index (in columns (1)-(4)) and control of corruption index (in columns (5)-(8)) in areas of partitioned 

ethnicities. In Panel A the dependent variable is the log (0.01 + light density at night from satellite) at the ethnicity-country level. In 

Panel B the dependent variable is a dummy variable that takes the value one if the pixel is lit and zero otherwise.  In columns (1), (2), 

(5), and (6) we use the entire partitioned homeland. In columns (3), (4), (7), and (8) we focus on areas and pixels within 25 kilometers 

on each side of the national border (total 50 kilometers). Odd-numbered columns report cross-sectional specifications. Even-numbered 

columns report border fixed effects estimates (border constants not reported).  In all specifications we control for log (population 

density) and log land area at the country-ethnicity level (in Panel A) or at the pixel-level (in Panel B). Besides the overall adjusted R-

squared, the table also reports the within R-squared (defined as the difference of the overall R-squared minus the overall R-squared of a 

model simply with border fixed effects). The Data Appendix gives detailed variable definitions and data sources. Below the estimates 

we report in parentheses double-clustered standard errors at the country and ethno-linguistic family dimensions. ***, **, and * indicate 

statistical significance at the 1%, 5%, and 10% level, respectively.

Panel A: Country-Ethnicity Sample

Panel B: Pixel Sample 

Appendix Table 13: National Institutions and Regional Development at the Pixel Level across and within 

African Borders

Sensitivity Analysis. Border-Fixed-Effects Estimates

Rule of Law Control of Corruption

Full Local - 50 km Full Local - 50 km



(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)

Institutional Quality 1.7514*** -0.2200 0.1706 -0.0234 0.2034 -0.0468 0.1376 0.0174 0.5372 0.1998

  Double-clustered s.e. (0.6360) (0.9616) (0.1550) (0.1808) (0.1326) (0.1672)  (0.1262)  (0.1292) (0.4200) (0.9214)

Adjusted R-squared 0.355 0.603 0.037 0.252 0.048 0.243 0.037 0.254 0.041 0.354

Institutional Quality 2.3027*** 0.4802 0.2526** 0.0629 0.2666*** -0.0267 0.1894 0.1182 0.6196 0.3337

  Double-clustered s.e. (0.4036) (1.1352) (0.1236) (0.2157) (0.0884) (0.1893)  (0.1179)  (0.1865) (0.3990) (1.0193)

Adjusted R-squared 0.440 0.604 0.093 0.253 0.099 0.243 0.081 0.258 0.063 0.356

Enumeration Areas (Obs.) 464 464 464 464 409 409 440 440 467 467

Ethnicity Fixed Effects No Yes No Yes No Yes No Yes No Yes

Population Density Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes

Panel A: Rule of Law Index

Panel B: Control of Corruption Index

The table reports cross-sectional and within-ethnicity OLS estimates associating regional development, as reflected in satellite images of light density at night (in columns (1)-(2)),  

various public goods provision measures (in columns (3)-(8)) and education (in columns (9)-(10)), with contemporary national institutions, as reflected in World Bank’s 

Governance Matters rule of law index (in Panel A) and control of corruption index (in Panel B) in areas of partitioned ethnicities. The unit of analysis is an enumeration area of the 

2005 Afrobarometer Surveys. As within each enumeration area there are several households, we take the average across households within the enumeration area and use the 

respective averages as the dependent variable. Odd-numbered specifications report cross-sectional estimates. Even-numbered specifications report within-ethnicity estimates that 

include a vector of ethnicity fixed effects (constants not reported). 

In columns (1) and (2) the dependent variable is average light density in a radius of 10 km from the centroid of an Afrobarometer’s enumeration area. In  columns (3) and (4) the 

dependent variable reflects "whether in the enumeration area there is an electricity grid that most houses could access" as assessed by the field supervisor. In columns (5) and (6) 

the dependent variable reflects "whether in the enumeration area there is a piped water system that most houses could access" as assessed by the field supervisor. In  columns (7) 

and (8) dependent variable reflects "whether in the enumeration area there is a sewage system that most houses could access" as assessed by the field supervisor. In columns (9) 

and (10) the dependent variable is the average years of schooling across respondents within each Afrobarometer’s enumeration area. In all specifications we control for ln (0.01 + 

population density in a 10km radius of the enumeration area). 

The Data Appendix gives detailed variable definitions and data sources.  Below the estimates we report in parentheses double-clustered standard errors at the country and at the 

ethnicity level dimensions. ***, **, and * indicate statistical significance at the 1%, 5%, and 10% level, respectively.

Appendix Table 14: Contemporary National Institutions and Regional Development. 

Using Micro-Data from the 2005 Afrobarometer Surveys across and within Partitioned Ethnic Groups

Satellite Light Density Electricity Grid Piped Water Sewage System Schooling Years



Linear 2nd-order 3rd-order Linear 2nd-order 3rd-order

(1) (2) (3) (4) (5) (6)

High Institutional Quality 0.0140 0.0149 0.015 0.0087 0.0095 0.0098

  Double-clustered s.e.  (0.0123) (0.0127) (0.0127) (0.0129) (0.0131) (0.0127)

Adjusted R-squared 0.351 0.351 0.351 0.351 0.351 0.351

within R-squared 0.068 0.068 0.068 0.068 0.068 0.068

Observations 38680 38680 38680 38680 38680 38680

Ethnicity Fixed Effects Yes Yes Yes Yes Yes Yes

Pixel Area & Pop. Dens. Yes Yes Yes Yes Yes Yes

The table reports within-ethnicity regression discontinuity (RD) estimates using a two-dimensional RD polynomial in latitude and 

longitude (approach follows Dell (2010)). Estimation is performed across the two major partitions of each ethnic group. In columns 

(1) and (4) we simply control for each pixel’s latitude and longitude. In columns (2) and (5) we include a second-order RD 

polynomial in latitude and longitude. In columns (3) and (6) we include a third-order RD polynomial in latitude and longitude. The 

high institutional quality indicator takes on the value of one for pixels falling in the country with the higher value in the rule of law 

index (in columns (1)-(3)) or in the control of corruption index (in columns (4)-(6)). All specifications include ethnicity fixed 

effects (constants not reported), the log of pixel-level population density and the log of pixel surface area. The Data Appendix gives 

detailed variable definitions and data sources. Besides the overall adjusted R-squared, the table also reports the within R-squared 

(defined as the difference of the overall R-squared minus the overall R-squared of a model simply with ethnicity fixed effects). 

Below the estimates we report in parentheses double-clustered standard errors at the country and at the ethnolinguistic level 

dimensions. ***, **, and * indicate statistical significance at the 1%, 5%, and 10% level, respectively.

Appendix Table 15:  National Institutions and Regional Development at the Border.

Regression Discontinuity (RD) Estimates. RD Polynomial in Latitude and Longitude

Rule of Law Control of Corruption

Latitude - Logitude Polynomial



Rule of Law Corruption Rule of Law Corruption Rule of Law Corruption Rule of Law Corruption Rule of Law Corruption

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)

High Institutional Quality -0.1111** -0.0687 0.0518** 0.0738** 0.0307** 0.0340*** -0.0074 -0.0075 -0.0083 -0.0324

  Double-clustered s.e.  (0.0524)  (0.0611)  (0.0226)  (0.0352)  (0.0156)  (0.0129)  (0.0131)  (0.0130)  (0.0240)  (0.0228)

Adjusted R-squared 0.517 0.511 0.342 0.345 0.126 0.127 0.151 0.151 0.269 0.270

Observations 1637 1637 7297 7297 7665 7665 6046 6046 9286 9286

Split Ethnicities 9 9 28 28 36 36 30 30 64 64

Ethnicity Fixed Effects Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes

Pop. Dens & Area Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes

The table reports within-ethnicity OLS estimates associating regional development with contemporary national institutions in areas of partitioned ethnicities.  Estimation is performed 

across the two major partitions of each group. The high institutional quality indicator takes on the value of one for pixels falling in the country with the higher value in the rule of law 

index (in odd-numbered columns) or in the control of corruption index (in even-numbered columns). The unit of analysis is pixels of 0.125 x 0.125 decimal degrees (around 12 x 12 

kilometers) within partitioned ethnicities. The dependent variable is a dummy variable that takes the value one if the pixel is lit in 2007-2008 and zero otherwise.  In all specifications 

we control for log (population density) and log land (pixel) area. All specifications include a vector of ethnicity fixed effects (constants not reported). In columns (1)-(2) we restrict 

estimation to split ethnic groups in North Africa; in columns (3)-(4) to split ethnic groups in Southern Africa; in columns (5)-(6) to split ethnic groups in Central Africa; in columns (7)-

(8) to split ethnic groups in Eastern Africa; and in columns (9)-(10) to split ethnic groups in Western Africa.  The regional classification follows Nunn (2007). The Data Appendix 

gives detailed variable definitions and data sources. Below the estimates we report in parentheses double-clustered standard errors at the country and ethno-linguistic family 

dimensions. ***, **, and * indicate statistical significance at the 1%, 5%, and 10% level, respectively.  

North Africa

Appendix Table 16: Regional Heterogeneity on the Role of Contemporary National Institutions on Regional Development  

within Partitioned Ethnic Groups

Estimation Restricted to Partitioned Ethnic Homelands within

South Africa Central Africa Eastern Africa Western Africa



Close Far Close Far Close Far Close Far Close Far

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)

High Rule of Law 0.1628*** -0.0987*** 0.0906* 0.0595** 0.0372** 0.0161 0.0153 -0.0156 0.0549 -0.0479

  Double-clustered s.e.  (0.0153)  (0.0357)  (0.0540)  (0.0301)  (0.0182)  (0.0153)  (0.0253)  (0.0154)  (0.0744)  (0.0316)

Adjusted R-squared 0.140 0.330 0.376 0.150 0.158 0.047 0.192 0.120 0.338 0.220

Observations 383 908 3048 1673 3764 2790 1555 3592 2265 4909

Split Ethnicities 2 7 14 11 15 15 9 21 24 38

Ethnicity Fixed Effects Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes

Pop. Dens & Area Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes

The table reports within-ethnicity OLS estimates associating regional development with contemporary national institutions in areas of partitioned ethnicities.  Estimation is performed 

across the two major partitions of each group. The high institutional quality indicator (dummy variable) takes on the value of one for pixels falling in the country with the higher value 

in the rule of law index. The unit of analysis is pixels of 0.125 x 0.125 decimal degrees (around 12 x 12 kilometers) within partitioned ethnicities. The dependent variable is a dummy 

variable that takes the value one if the pixel is lit in 2007-2008 and zero otherwise.  In odd-numbered columns we restrict estimation to pixels of partitioned ethnic areas that are close 

to the capital city. In even-numbered columns we restrict estimation to pixels of partitioned ethnic areas that are far from the capital city, using as a cut-off for each country the 

respective median value of relative distance to the capital. In all specifications we control for log (population density) and log land (pixel) area. All specifications include a vector of 

ethnicity fixed effects (constants not reported). In columns (1)-(2) we restrict estimation to split ethnic groups in North Africa; in columns (3)-(4) to split ethnic groups in Southern 

Africa; in columns (5)-(6) to split ethnic groups in Central Africa; in columns (7)-(8) to split ethnic groups in Eastern Africa; and in columns (9)-(10) to split ethnic groups in Western 

Africa.  The regional classification follows Nunn (2007). The Data Appendix gives detailed variable definitions and data sources. Below the estimates we report in parentheses 

double-clustered standard errors at the country and ethno-linguistic family dimensions. ***, **, and * indicate statistical significance at the 1%, 5%, and 10% level, respectively.  

Appendix Table 17: Regional Heterogeneity on the Role of Contemporary National Institutions on Regional Development 

within Partitioned Ethnic Groups in Areas Far and Close to the Capital Cities

Estimation Restricted to Partitioned Ethnic Homelands within

North Africa South Africa Central Africa Eastern Africa Western Africa



(1) (2) (3) (4) (5) (6) (7) (8)

Institutional Quality 0.0063 0.0155 0.0127 0.0173 0.0026 0.0169 0.0093 0.0201

  Double-clustered s.e.  (0.0184)  (0.0212)  (0.0291)  (0.0292)  (0.0188)  (0.0212)  (0.0278)  (0.0277)

Close -0.1433*** -0.0893 -0.1450*** -0.1138 -0.0534 -0.0136 -0.0545 -0.0297

  Double-clustered s.e.  (0.0515)  (0.0803)  (0.0508)  (0.0813)  (0.0552)  (0.0670)  (0.0562)  (0.0682)

Institutional Quality x Close 0.0446** 0.0467** 0.0520** 0.0561** 0.0508** 0.0483** 0.0581** 0.0545** 

  Double-clustered s.e.  (0.0213)  (0.0214)  (0.0245)  (0.0245)  (0.0242)  (0.0202)  (0.0283)  (0.0253)

Adjusted R-squared 0.347 0.355 0.347 0.355 0.346 0.355 0.346 0.355

within R-squared 0.064 0.072 0.064 0.072 0.063 0.072 0.063 0.072

Observations 40209 38680 40209 38680 40209 38680 40209 38680

Number of Ethnicities 220 220 220 220 220 220 220 220

Ethnicity Fixed Effects Yes Yes Yes Yes Yes Yes Yes Yes

Pop. Dens. & Area Yes Yes Yes Yes Yes Yes Yes Yes

Location & Geography No Yes No Yes No Yes No Yes

Appendix Table 18 - Heterogeneity: National Institutions and Regional Development

within Partitioned Ethnicities Close and Far from the Capital Cities

Rule of Law Control of Corruption Rule of Law Control of Corruption

Absolute Distance to the Capital Relative Distance to the Capital



The table reports ethnicity fixed effects OLS estimates associating regional development with contemporary national institutions, as reflected in World Bank’s Governance 

Matters rule of law index (in columns (1),(2), (5) and (6)) and control of corruption index (in columns (3), (4), (7), and (8)) in areas of partitioned ethnicities at the pixel level. 

The dependent variable is an indicator that takes on the value of one if the pixel (of 0.125 x 0.125 decimal degrees) is lit and zero otherwise. Close is an indicator that takes on the 

value of one for pixels that are close (in columns (1)-(4) or relatively close (in columns (5)-(8)) to the respective capital city. All specifications include a vector of ethnicity fixed 

effects (constants not reported). For absolute distance the median refers to the median across all African pixels. With respect to the relative distance the median refers to the 

respective within-country median.

In all specifications we control for log (population density in 2000) and log land area at the pixel-level. The set of location and geographic controls in columns (2), (4), (6), and 

(8) include distance of the centroid of each pixel from the capital city of each country, distance from the closest sea coast, and distance from the national border, an indicator that 

takes on the value one if there is some water body in the pixel, land suitability for agriculture, elevation, a malaria stability index, a diamond mine indicator, and an oil field 

indicator. Besides the overall adjusted R-squared, the table also reports the within R-squared (defined as the difference of the overall R-squared minus the overall R-squared of a 

model simply with ethnicity fixed effects).

The Data Appendix gives detailed variable definitions and data sources. Below the estimates we report in parentheses double-clustered standard errors at the country and ethno-

linguistic family dimensions. ***, **, and * indicate statistical significance at the 1%, 5%, and 10% level, respectively.



(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)

Rule of Law -0.0621 -0.0476 -0.018 0.0489 -0.0971 -0.0321 -0.0084 0.0187 -0.0689 -0.0082

  Double-clustered s.e.  (0.0528)  (0.0593)  (0.0656)  (0.0879)  (0.0637)  (0.0804)  (0.0623)  (0.0961)  (0.0657)  (0.0759)

Close 0.0126 0.0239 -0.0383* -0.0248 -0.0161 -0.0026 0.0128 0.0186 0.0125 0.0372*  

  Double-clustered s.e.  (0.0167)  (0.0209)  (0.0231)  (0.0234)  (0.0298)  (0.0298)  (0.0242)  (0.0265)  (0.0195)  (0.0213)

Rule of Law x Close 0.0411* 0.0422** 0.0513* 0.0510** 0.0520* 0.0719*** 0.0684** 0.0515* 0.0599** 0.0533** 

  Double-clustered s.e.  (0.0239)  (0.0205)  (0.0288)  (0.0233)  (0.0291)  (0.0266)  (0.0267)  (0.0268)  (0.0276)  (0.0252)

Adjusted R-squared 0.276 0.283 0.348 0.357 0.373 0.381 0.361 0.371 0.373 0.385

Observations 38438 36971 30517 29312 29692 28549 31801 30549 30388 29339

Ethnicity Fixed Effects Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes

Pop. Dens. & Area Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes

Location & Geography No Yes No Yes No Yes No Yes No Yes

Western Africa

Excluding

Appendix Table 19 - Heterogeneity: National Institutions and Regional Development

within Partitioned Ethnicities 

Sensitivity Analysis: Dropping Each Time a Different African Region

The table reports ethnicity fixed effects OLS estimates associating regional development with contemporary national institutions, as reflected in World Bank’s Governance Matters 

rule of law index in areas of partitioned ethnicities at the pixel level. The dependent variable is an indicator that takes on the value of one if the pixel (of 0.125 x 0.125 decimal 

degrees) is lit and zero otherwise. 

Close is an indicator that takes on the value of one for pixels that are relatively close to the respective capital city using as a cut-off the median value of within-country distance to 

the capital. All specifications include a vector of ethnicity fixed effects (constants not reported).

In all specifications we control for log (population density in 2000) and log land area at the pixel-level. The set of location and geographic controls in columns (2), (4), (6), (8), and 

(10) include distance of the centroid of each pixel from the capital city of each country, distance from the closest sea coast, and distance from the national border, an indicator that 

takes on the value one if there is some water body in the pixel, land suitability for agriculture, elevation, a malaria stability index, a diamond mine indicator, and an oil field 

indicator. In columns (1)-(2) we exclude ethnic groups from North Africa; in columns (3)-(4) groups from Southern Africa; in columns (5)-(6) groups from Central Africa; in 

columns (7)-(8) groups from Eastern Africa; and in columns (9)-(10) groups from Western Africa.  The regional classification follows Nunn (2007).

The Data Appendix gives detailed variable definitions and data sources. Below the estimates we report in parentheses double-clustered standard errors at the country and ethno-

linguistic family dimensions. ***, **, and * indicate statistical significance at the 1%, 5%, and 10% level, respectively.

North Africa South Africa Central Africa Eastern Africa



Close Far Close Far Close Far Close Far Close Far

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)

High Rule of Law 0.0617** -0.0088 0.0502** -0.0260 0.0569* -0.0218 0.0744*** -0.0147 0.0579** 0.0162

  Double-clustered s.e.  (0.0241)  (0.0154)  (0.0231)  (0.0159)  (0.0339)  (0.0180)  (0.0266)  (0.0199)  (0.0258)  (0.0140)

Adjusted R-squared 0.350 0.181 0.456 0.260 0.460 0.260 0.446 0.246 0.466 0.231

Observations 10655 19122 7990 16752 7267 15064 9483 14664 8757 15022

Ethnicity Fixed Effects Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes

Pop. Dens & Area Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes

The table reports within-ethnicity OLS estimates associating regional development with contemporary national institutions in areas of partitioned ethnicities.  Estimation is 

performed across the two major partitions of each ethnic group. The high institutional quality indicator (dummy variable) takes on the value of one for pixels falling in the country 

with the higher value in the rule of law index.  In odd-numbered columns we restrict estimation to pixels of partitioned ethnic areas that are close to the capital city. In even-

numbered columns we restrict estimation to pixels of partitioned ethnic areas that are far from the capital city, using as a cut-off the median value of within-country distance to the 

capital. The unit of analysis is pixels of 0.125 x 0.125 decimal degrees (around 12 x 12 kilometers) within partitioned ethnicities. The dependent variable is a dummy variable that 

takes the value one if the pixel is lit in 2007-2008 and zero otherwise.  In all specifications we control for log (population density) and log land (pixel) area. All specifications 

include a vector of country fixed effects (constants not reported). In columns (1)-(2) we exclude ethnic groups from North Africa; in columns (3)-(4) groups from Southern Africa; 

in columns (5)-(6) groups from Central Africa; in columns (7)-(8) groups from Eastern Africa; and in columns (9)-(10) groups from Western Africa.  The regional classification 

follows Nunn (2007). The Data Appendix gives detailed variable definitions and data sources. Below the estimates we report in parentheses double-clustered standard errors at the 

country and ethno-linguistic family dimensions. ***, **, and * indicate statistical significance at the 1%, 5%, and 10% level, respectively. 

Appendix Table 20: Contemporary National Institutions and Regional Development  within Partitioned Ethnic Groups

Sensitivity Analysis. Dropping Each Time a Different African Region

Estimation Excluding Partitioned Ethnic Homelands in

North Africa South Africa Central Africa Eastern Africa Western Africa



All Close Far All Close Far All Close Far All Close Far

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12)

Institutional Quality 0.0368 0.1094** 0.0232 0.0250* 0.0793** 0.0184* 0.0301* 0.0771** 0.0152 0.0011 0.0226 -0.0051

  Double-clustered s.e.  (0.0244) (0.0494) (0.0165) (0.0149) (0.0374) (0.0110) (0.0175) (0.0379) (0.0148) (0.0094) (0.0244) (0.0117)

Adjusted R-squared 0.342 0.438 0.236 0.342 0.437 0.236 0.342 0.437 0.235 0.341 0.434 0.235

Observations 40209 11038 20156 40209 11038 20156 40209 11038 20156 40209 11038 20156

Ethnicity Fixed Effects Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes

Pop. Dens and Area Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes

The table reports within-ethnicity OLS estimates associating regional development with contemporary national institutions, as reflected in World Bank’s Governance Matters 

bureaucratic quality index (in columns (1)- (3)), regulatory quality index (in columns (4)-(6)), voice and accountability index (in columns (7)-(9)), and political stability index (in 

columns (10)-(12)) in areas of partitioned ethnicities. The unit of analysis is pixels of 0.125 x 0.125 decimal degrees (around 12 x 12 kilometers) within partitioned ethnicities. The 

dependent variable is a dummy variable that takes the value one if the pixel is lit and zero otherwise. In columns (1), (4), (7), and (10) we estimate the empirical model across all 

partitioned ethnic homelands. In columns (2), (5), (8), and (11) we restrict estimation to pixels of partitioned ethnic areas close to the capital city. In columns (3), (6), (9), and (12) 

we restrict estimation to pixels of partitioned ethnic areas far from the capital city using as a cut-off the median value of within-country distance to the respective capital. All 

specifications include a vector of ethnicity fixed effects (constants not reported). In all specifications we control for log population density and log land area. Below the estimates 

we report in parentheses double-clustered standard errors at the country and ethno-linguistic family dimensions. ***, **, and * indicate statistical significance at the 1%, 5%, and 

10% level, respectively.

Appendix Table 21:  Heterogeneity - National Institutions and Regional Development

within Partitioned Ethnicities Close and Far from the Capital Cities

Alternative Measures of National Institutions from World Bank's Governance Indicators

Political StabilityVoice and AccountabilityBureaucratic Quality Regulatory Quality



All Close Far All Close Far All Close Far All Close Far

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12)

Institutional Quality 0.0974 0.2187 0.058 0.0496 0.0711 0.0100 0.0072 -0.0169 0.0023 -0.1419 -0.4430*** -0.0966

  Double-clustered s.e.  (0.0621) (0.1510) (0.0526) (0.0341) (0.0766) (0.0327) (0.0231) (0.0716) (0.0342) (0.0917) (0.1531) (0.0804)

Adjusted R-squared 0.344 0.434 0.238 0.342 0.434 0.235 0.334 0.432 0.239 0.334 0.434 0.240

Observations 39037 10618 19472 40209 11038 20156 37968 10471 18899 37968 10471 18899

Ethnicity Fixed Effects Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes

Pop. Dens & Area Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes

The table reports within-ethnicity OLS estimates associating regional development with pxoxies of “property rights” institutions and “contractual” institutions in areas of 

partitioned ethnicities. In columns (1)-(3) we proxy property rights institutions with Polity’s executive constraints index, averaged over the period 1991-2006. In columns (4)-(6) 

we proxy property rights institutions with Polity’s executive constraints index, averaged over the initial ten year period after independence. In columns (7)-(9) and columns (10)-

(12) we proxy contractual institutions with measures of legal formalism (from the work of Djankov et al. (2003), Djankov et al. (2007) and World Bank’s Doing Business 

Project) that measure the (log) number of days and the log number of procedures needed to resolve through courts a simple dispute. 

The unit of analysis is pixels of 0.125 x 0.125 decimal degrees (around 12 x 12 kilometers) within partitioned ethnicities. The dependent variable is a dummy variable that takes 

the value one if the pixel is lit and zero otherwise. In columns (1), (4), (7), and (10) we estimate the empirical model across all partitioned ethnic homelands. In columns (2), (5), 

(8), and (11) we restrict estimation to pixels of partitioned ethnic areas that are close to the capital city. In columns (3), (6), (9), and (12) we restrict estimation to pixels of 

partitioned ethnic areas far from the capital city using as a cut-off the median value of within-country distance to the respective capital city. 

All specifications include a vector of ethnicity fixed effects (constants not reported). In all specifications we control for log population density and  log land area. Below the 

estimates we report in parentheses double-clustered standard errors at the country and ethno-linguistic family dimensions. ***, **, and * indicate statistical significance at the 

1%, 5%, and 10% level, respectively.

Appendix Table 22:  Property Rights, Contractual Institutions and Regional Development 

within Partitioned Ethnicities Close and Far from the Capital Cities

Legal Formalism - Contract 

Log Number of Procedures 

Property Rights Institutions Contractual Institutions

Executive Constraints 

1991-2006

Executive Constraints 

at Independence

Legal Formalism - Contract 

Log Number of Days 



(1) (2) (3) (4) (5) (6) (7) (8)

Absolute Distance -0.1349** -0.1269** -0.3638*** -0.2483***

  Double-clustered s.e.  (0.0646)  (0.0591)  (0.0782)  (0.0646)

Relative Distance -0.0882 -0.0782 -0.3636*** -0.2486***

  Double-clustered s.e.  (0.0659)  (0.0585)  (0.0684)  (0.0586)

Adjusted R-squared 0.135 0.157 0.135 0.157 0.094 0.148 0.095 0.149

Observations 18795 18266 18795 18266 16577 16091 16577 16091

Individual Controls No Yes Yes Yes Yes Yes Yes Yes

Country Fixed Effects Yes Yes Yes Yes Yes Yes Yes Yes

Appendix Table 23: Access to Government Services and Distance to the Capital

Afrobarometer Sample. Country-Fixed-Effects Estimates

Easiness of Obtaining Identity Document Easiness of Obtaining Household Services

The table reports country-fixed-effects OLS estimates, associating various measures of the reach of government services, as reflected 

by individual responses at the Afrobarometer Surveys (3rd round) at the individual level, with distance to the capital. 

The dependent variable is columns (1)-(4) is an ordered index (range from 1 to 4) based on individual responses on how easy it is to 

obtain an identity document. The dependent variable is columns (5)-(8) is an ordered (range from 1 to 4) index based on individual 

responses on how easy it is to obtain basic household services (like piped water, electricity or telephone). For both measures a score of 

1 indicates “very difficult”, a score of 2 indicates “difficult”, a score of 3 indicates “easy” and a score of 4 indicates “very easy”.  

Even-numbered columns include a rich set of individual controls. The individual-level conditioning set includes age, age squared, a 

gender indicator variable, an urban indicator, 22 religion fixed effects, 25 occupation fixed effects, 5 living conditions fixed effects, 

and 9 education fixed effects. All specifications include a set of country fixed effects (constants not reported).

The Data Appendix gives detailed variable definitions and data sources. Below the estimates we report in parentheses double-clustered 

standard errors at the enumeration area and at the ethnicity level. ***, **, and * indicate statistical significance at the 1%, 5%, and 10% 

level, respectively.


