
People and Nature. 2022;00:1–13.   Պ|Պ1wileyonlinelibrary.com/journal/pan3

!;1;b�;7Ĺ�ƑƔ��-��ƑƏƑƐՊ |Պ�11;r|;7Ĺ�Ɣ�	;1;l0;u�ƑƏƑƐ
	��Ĺ�ƐƏĺƐƏƏƑņr-mƒĺƐƏƑƖƔ��

P E R S P E C T I V E

A network approach for managing ecosystem services and 
improving food and nutrition security on smallholder farms

Thomas P. Timberlake1 Պ|   Alyssa R. Cirtwill2 Պ|   Sushil C. Baral3Պ|   Daya R. Bhusal4Պ|   
Kedar Devkota5Պ|   Helen A. Harris- Fry6Պ|   Susanne Kortsch2Պ|   Samuel S. Myers7Պ|   
Tomas Roslin2Պ|   Naomi M. Saville8Պ|   Matthew R. Smith7Պ|   Giovanni Strona2Պ|   
Jane Memmott1

1"1_ooѴ�o=��boѴo]b1-Ѵ�"1b;m1;vķ�&mb�;uvb|��o=��ubv|oѴķ��ubv|oѴķ�&�ĸ�2	;r-u|l;m|�o=��]ub1�Ѵ|�u-Ѵ�"1b;m1;vķ�&mb�;uvb|��o=��;Ѵvbmhbķ��;Ѵvbmhbķ�
bmѴ-m7ĸ�3��!	�
�m|;um-|bom-Ѵķ��-|_l-m7�ķ��;r-Ѵĸ�4�;m|u-Ѵ�	;r-u|l;m|�o=�,ooѴo]�ķ��mv|b|�|;�o=�"1b;m1;�-m7�$;1_moѴo]�ķ�$ub0_��-m�&mb�;uvb|�ķ��-|_l-m7�ķ��;r-Ѵĸ�5
-1�Ѵ|��o=�
�]ub1�Ѵ|�u;ķ��]ub1�Ѵ|�u;�-m7�
ou;v|u��&mb�;uvb|�ķ��_b|�-mķ��;r-Ѵĸ�6	;r-u|l;m|�o=��or�Ѵ-|bom��;-Ѵ|_ķ��om7om�"1_ooѴ�o=���]b;m;�ş�$uorb1-Ѵ��;7b1bm;ķ��om7omķ�
&�ĸ�7	;r-u|l;m|�o=��m�buoml;m|-Ѵ��;-Ѵ|_ķ��-u�-u7�$ĺ�ĺ��_-m�"1_ooѴ�o=���0Ѵb1��;-Ѵ|_ķ��ov|omķ���ķ�&"��-m7�8�mv|b|�|;�=ou��Ѵo0-Ѵ��;-Ѵ|_ķ�&mb�;uvb|���oѴѴ;];�
�om7omķ��om7omķ�&�

$_bv�bv�-m�or;m�-11;vv�-u|b1Ѵ;��m7;u�|_;�|;ulv�o=�|_;��u;-|�b�;��ollo�mv��||ub�0�|bom��b1;mv;ķ��_b1_�r;ulb|v��v;ķ�7bv|ub0�|bom�-m7�u;ruo7�1|bom�bm�-m��l;7b�lķ�
ruo�b7;7�|_;�oub]bm-Ѵ��ouh�bv�ruor;uѴ��1b|;7ĺ
š�ƑƏƑƑ�$_;���|_ouvĺ�People and Nature�r�0Ѵbv_;7�0���o_m�)bѴ;��ş�"omv��|7�om�0;_-Ѵ=�o=��ub|bv_��1oѴo]b1-Ѵ�"o1b;|�

Correspondence
$_ol-v��ĺ�$bl0;uѴ-h;
�l-bѴĹ�|_ol-vĺ|bl0;uѴ-h;Š0ubv|oѴĺ-1ĺ�h

Funding information
�ubv|oѴ��;m|u;�=ou��]ub1�Ѵ|�u-Ѵ��mmo�-|bomĸ�
�-|bom-Ѵ�"1b;m1;�
o�m7-|bomĸ��-|�u-Ѵ�
�m�buoml;m|�!;v;-u1_��o�m1bѴķ��u-m|ņ
��-u7���l0;uĹ���ņ$ƏƐƒѵƑƐņƐĸ��1-7;l��
o=�
bmѴ-m7

Handling Editor:�"_ombѴ��_-]�-|�

Abstract

Ɛĺ� "l-ѴѴ_oѴ7;u� =-ul;uv� -u;� vol;�o=� |_;�roou;v|� -m7�lov|� =oo7� bmv;1�u;�r;orѴ;�
om��-u|_ĺ�$_;bu�_b]_�m�|ub|bom-Ѵ�-m7�;1omolb1�u;Ѵb-m1;�om�_ol;Ŋ�]uo�m�ruo7�1;�
l-h;v�|_;l�r-u|b1�Ѵ-uѴ����Ѵm;u-0Ѵ;�|o�;m�buoml;m|-Ѵ�v|u;vvouv�v�1_�-v�roѴѴbm-Ŋ
|ou� Ѵovv�ou�1Ѵbl-|;�1_-m];��_b1_� |_u;-|;m�-]ub1�Ѵ|�u-Ѵ�ruo7�1|b�b|�ĺ� �lruo�bm]�
vl-ѴѴ_oѴ7;u�-]ub1�Ѵ|�u;�bm�-��-��|_-|�bv�;m�buoml;m|-ѴѴ��v�v|-bm-0Ѵ;�-m7�u;vbѴb;m|�
|o�1Ѵbl-|;�1_-m];�bv�-�h;��1_-ѴѴ;m];�o=�|_;�ƑƐv|�1;m|�u�ĺ

Ƒĺ� �1oѴo]b1-Ѵ�bm|;mvb=b1-|bomķ��_;u;0��;1ov�v|;l�v;u�b1;v�-u;�l-m-];7�|o�bm1u;-v;�
-]ub1�Ѵ|�u-Ѵ� ruo7�1|b�b|�ķ� bv� -� ruolbvbm]� voѴ�|bom� =ou� vl-ѴѴ_oѴ7;uvĺ� �o�;�;uķ�
vl-ѴѴ_oѴ7;u�=-ulv�-u;�1olrѴ;��vo1boŊ�;1oѴo]b1-Ѵ�v�v|;lv��b|_�-�u-m];�o=�vo1b-Ѵķ�
;1oѴo]b1-Ѵ� -m7� ;m�buoml;m|-Ѵ� =-1|ouv� bm|;u-1|bm]� |o� bm=Ѵ�;m1;� ;1ov�v|;l� v;uŊ
�b1;�ruo�bvbombm]ĺ�$o�|u�Ѵ���m7;uv|-m7�|_;�=�m1|bombm]�o=�-�vl-ѴѴ_oѴ7;u�=-ul�-m7�
b7;m|b=��|_;�lov|�;==;1|b�;�l-m-];l;m|�or|bomv�|o�v�rrou|�_o�v;_oѴ7�=oo7�-m7�
m�|ub|bom�v;1�ub|�ķ�-�_oѴbv|b1ķ�v�v|;lvŊ�0-v;7��m7;uv|-m7bm]�bv�u;t�bu;7ĺ

ƒĺ� �m� |_bv� r-r;uķ� �;� ruorov;� -� m;|�ouh� -rruo-1_� |o� �m7;uv|-m7ķ� �bv�-Ѵbv;� -m7�
lo7;Ѵ�|_;�1olrѴ;��bm|;u-1|bomv�o11�uubm]�-lom]��bѴ7�vr;1b;vķ�1uorv�-m7�r;orѴ;�
om�vl-ѴѴ_oѴ7;u�=-ulvĺ�"r;1b=b1-ѴѴ�ķ��;�7;lomv|u-|;�_o��m;|�ouhv�l-��0;��v;7�
|o�Ő-ő�b7;m|b=���bѴ7�vr;1b;v��b|_�-�h;��uoѴ;�bm�v�rrou|bm]ķ�7;Ѵb�;ubm]�ou�bm1u;-vbm]�
|_;�u;vbѴb;m1;�o=�-m�;1ov�v|;l�v;u�b1;ĸ�Ő0ő�t�-m|b=��|_;��-Ѵ�;�o=�-m�;1ov�v|;l�
v;u�b1;�bm�-��-��|_-|�bv�u;Ѵ;�-m|�|o�|_;�=oo7�-m7�m�|ub|bom�v;1�ub|��o=�vl-ѴѴ_oѴ7Ŋ
;uvĸ�-m7�Ő1ő��m7;uv|-m7�|_;�vo1b-Ѵ�bm|;u-1|bomv�|_-|�bm=Ѵ�;m1;�|_;�l-m-];l;m|�o=�
v_-u;7�;1ov�v|;l�v;u�b1;vĺ



ƑՊ |ՊՊՍPeople and Nature TIMBERLAKE ET AL.

ƐՊ |Պ ��$!�	&�$���

"l-ѴѴ_oѴ7;u� =-ulv� -u;� |_ov;� or;u-|;7� 0�� bm7b�b7�-Ѵ� _o�v;_oѴ7vķ�
Ѵ-u];Ѵ���b|_�|_;bu�o�m�Ѵ-0o�u�-m7�];m;u-ѴѴ��<Ƒ�_-�bm�-u;-�Ő
��ķ�ƑƏƐѶőĺ�
"l-ѴѴ_oѴ7;u� =-ulbm]�v�rrou|v�o�;u� |�o�0bѴѴbom�r;orѴ;Ō�Ѷƒѷ�o=� |_;�
�ouѴ7ŝv� -]ub1�Ѵ|�u-Ѵ� ror�Ѵ-|bomŌ�l-hbm]� b|� |_;�lov|� 1ollom� |�r;�
o=� =-ulbm]��ouѴ7Ŋ��b7;� Ő�o�7;u� ;|� -Ѵĺķ� ƑƏƐѵĸ� "|;�-u7�;|� -Ѵĺķ� ƑƏƐƓőĺ�
�Ѵlov|�-ѴѴ�|_;v;�=-ulv�-u;�Ѵo1-|;7�bm�Ѵo�Ŋ��-m7�lb77Ѵ;Ŋ�bm1ol;�1o�mŊ
|ub;v� -m7� |_;� =-lbѴb;v� |_-|� u�m� |_;l� -u;� vol;�o=� |_;� roou;v|� -m7�
lov|�=oo7�bmv;1�u;�r;orѴ;�om��-u|_ĸ�_-Ѵ=�o=�|_;��ouѴ7ŝv��m7;umo�uŊ
bv_;7�r;orѴ;�-m7�|_;�l-foub|��o=�r;orѴ;�bm�-0voѴ�|;�ro�;u|��Ѵb�;�om�
vl-ѴѴ_oѴ7;u�=-ulv�Ő)b]]bmv�ş��;-|vķ�ƑƏƐƒőĺ

�lruo�bm]�|_;�=oo7�-m7�m�|ub|bom-Ѵ�v;1�ub|��o=�vl-ѴѴ_oѴ7;u�=-ulŊ
;uv�bm�-��-��|_-|�lbmblbv;v�m;]-|b�;�;m�buoml;m|-Ѵ�blr-1|v�bv�-�1ou;�
1ollb|l;m|�o=�|_;�&mb|;7��-|bomv�"�v|-bm-0Ѵ;�	;�;Ѵorl;m|��o-Ѵv�
Ő&mb|;7��-|bomvķ� ƑƏƐƔőĺ��;;|bm]� |_bv� |-u];|��bѴѴ� u;t�bu;� bm|;u7bv1bŊ
rѴbm-u��voѴ�|bomvķ�bm1Ѵ�7bm]�-m��m7;uv|-m7bm]�o=�]Ѵo0-Ѵ�=oo7�v�v|;lvķ�
Ѵo1-Ѵ�-]uo;1ov�v|;lvķ�_�l-m�m�|ub|bom�-m7�vo1boŊ�;1omolb1�=-1|ouv�
v�1_�-v��;-Ѵ|_ķ�;7�1-|bomķ�];m7;u�-m7�;|_mb1b|��|_-|�7;|;ulbm;�=-ulŊ
;uvĽ�-11;vv�|o�hmo�Ѵ;7];ķ�Ѵ-m7ķ�u;vo�u1;v�-m7�l-uh;|vĺ����b7;�u-m];�
o=�vo1boŊ�;1oѴo]b1-Ѵ�v�v|;lv�-rruo-1_;v�_-�;�0;;m�ruorov;7�|o��mŊ
7;uv|-m7� -m7� l-m-];� -]ubŊ�=oo7� v�v|;lv� Ő�-u|;Ѵo�ķ� ƑƏƐѶőĺ� $_;v;�
u-m];�=uol� Ѵ-u];Ŋ�v1-Ѵ;�v|�7b;v�om�|orb1v�v�1_�-v� =oo7�vo�;u;b]m|�ķ�
]Ѵo0-Ѵ�v�v|-bm-0bѴb|��-m7�Ѵ-m7��v;�Ő;ĺ]ĺ��;m]o1_;-��-��;|�-Ѵĺķ�ƑƏƑƏĸ�
�|;uovŊ�!o�-v� ;|� -Ѵĺķ� ƑƏƐƖőķ� |o� vl-ѴѴ;u� v1-Ѵ;� Ѵ-m7v1-r;Ŋ�Ѵ;�;Ѵ� v|�7Ŋ
b;v� �_b1_� 1omvb7;u� bm7b�b7�-Ѵ� -1|ouv� Ő;ĺ]ĺ� =-ul;uvő� -m7� ;1ov�v|;l�
1olrom;m|v� Ő;ĺ]ĺ� vr;1b;vĸ� ;ĺ]ĺ� �u;|-]moѴѴ;� ;|� -Ѵĺķ� ƑƏƐѶĸ� )b||l-m�
;|�-Ѵĺķ�ƑƏƐƕőĺ�$_;�=oul;u�-u;�lou;�u;Ѵ;�-m|�|o�_b]_Ŋ�Ѵ;�;Ѵ�roѴb1�l-hŊ
;uv�-m7� Ѵ-m7Ŋ��v;�rѴ-mm;uvķ��_bѴ;� |_;� Ѵ-||;u�l-��0;�lou;��v;=�Ѵ� |o�
ru-1|b|bom;uv�v�1_�-v�1omv;u�-|bom�-m7�7;�;Ѵorl;m|�ou]-mbv-|bomvķ�
o�|u;-1_� �ouh;uv� -m7� ;�;m� bm7b�b7�-Ѵ� =-ul;uvĺ� �o�;�;uķ� -� 1olŊ
lom�1_-ѴѴ;m];�bm�-ѴѴ�o=�|_;v;�=u-l;�ouhv�bv� Ѵbmhbm]�|_;�0bor_�vb1-Ѵ�
1olrom;m|v� o=� |_;� v�v|;l� Ő;ĺ]ĺ� 1Ѵbl-|;ķ� ;1ov�v|;lvķ� vr;1b;v� -m7�

1uorvő� |o� |_;�vo1b-Ѵ� 1olrom;m|v� Ő;ĺ]ĺ� bm7b�b7�-Ѵ� =-ul;uv�ou� bmv|b|�Ŋ
|bomvĸ��v|uolķ�ƑƏƏƖőĺ��m;�-rruo-1_�bv�|o��v;�|_;�;1ov�v|;l�v;u�b1;v�
=u-l;�ouh�-m7�Ѵbmh�r;orѴ;�|o�m-|�u;��b-�|_;��-Ѵ�;�|_;��7;ub�;�=uol�
;1ov�v|;l�ruo1;vv;v�Ő�o_-mķ�ƑƏƐѵőĺ�(-Ѵ�bm]�|_;v;�v;u�b1;v�u;l-bmv�
-�1_-ѴѴ;m];�_o�;�;u�-v�|_;��-u;�;b|_;u��-]�;Ѵ��7;=bm;7�Ő;ĺ]ĺ� =-ulŊ
;uv�0;m;=b|�=uol�|_;��-|;u�u;]�Ѵ-|bom�ruo�b7;7�0��m-|b�;�_-0b|-|vőķ�
ou�t�-m|b=b;7� bm�-�m-uuo��;1omolb1�v;mv;�Ő;ĺ]ĺ�roѴѴbm-|bom� bv��ou|_�
Ū��|o�1uor�ruo7�1|bomőĺ��;b|_;u�o=�|_;v;�-rruo-1_;v�ruo�b7;��v;=�Ѵ�
l;|ub1v� =ou� -� =-ul;u� |u�bm]� |o� =;;7� |_;bu� =-lbѴ�ĺ� $o�0;� u;Ѵ;�-m|� |o�
vl-ѴѴ_oѴ7;u�=-ul;uvķ�-�lou;�|-m]b0Ѵ;�-m7�l;1_-mbv|b1��m7;uv|-m7bm]�
o=�|_;��-�v�bm��_b1_�|_;�vo1b-Ѵ�-m7�;1oѴo]b1-Ѵ�1olrom;m|v�o=�-�=-ul�
bm=Ѵ�;m1;�|_;bu�=oo7�-m7�m�|ub|bom�v;1�ub|��bv�u;t�bu;7ĺ

�m�|_bv�r-r;uķ��;�7;lomv|u-|;�_o��|_;�-rrѴb1-|bom�o=�|_;�];m;u-Ѵ�
m;|�ouh�1om1;r|�Ő�;�l-mķ�ƑƏƏƒő�|o�vl-ѴѴ_oѴ7;u�=-ulv�1-m�ruo�b7;�
-�l;1_-mbv|b1ķ� bm|;u7bv1brѴbm-u��r;uvr;1|b�;ķ�_;Ѵrbm]��v�|o�t�-m|b=�ķ�
�bv�-Ѵbv;�-m7�lo7;Ѵ�|_;��-ub;7�1om|ub0�|bomv�o=�vo1b-Ѵ�-m7�;1oѴo]b1-Ѵ�
=-1|ouv� |o�vl-ѴѴ_oѴ7;u� =oo7�v;1�ub|�ĺ��;|�ouhv�-u;��v;7� bm�-��b7;�
u-m];�o=�7bv1brѴbm;v�|o�7;v1ub0;�-�1olrѴ;��v�v|;l�o=�bm|;u-1|bm]�1olŊ
rom;m|v� Őmo7;vő� fobm;7� |o];|_;u�0�� Ѵbmhv�ou� ļ;7];vĽ�-m7�_-�;�0;;m�
�v;7�;�|;mvb�;Ѵ��bm�|_;�v|�7��o=�vo1boŊ�;1oѴo]b1-Ѵ�v�v|;lv�Ő;ĺ]ĺ��o7bm�
ş�$;m]क़ķ�ƑƏƐƑĸ��o_-mķ�ƑƏƐѵĸ�	;;�;|�-Ѵĺķ�ƑƏƐƕőĺ�$_;��ruo�b7;�-��v;Ŋ
=�Ѵ�|ooѴ�=ou�v|�7�bm]�|_;�1olrѴ;��7�m-lb1v�-m7�;l;u];m|�ruor;u|b;v�
|_-|� -ubv;� =uol�l�Ѵ|brѴ;� bm|;u-1|bm]� 1olrom;m|vķ� v�1_� -v� |_;��bѴ7�
vr;1b;vķ�1uorvķ�Ѵb�;v|o1h�-m7�r;orѴ;�om�-�vl-ѴѴ_oѴ7;u�=-ulĺ

�m��_-|� =oѴѴo�vķ��;� =buv|� 7;v1ub0;� |_;�l-m�� 1_-ѴѴ;m];v� =-1bm]�
vl-ѴѴ_oѴ7;u�=-ul;uv�-m7�|_;�uoѴ;�|_-|�v�v|-bm-0Ѵ;�=-ulbm]�ru-1|b1;v�
1o�Ѵ7�rѴ-��bm�o�;u1olbm]�|_;v;�|o�blruo�;�=oo7�-m7�m�|ub|bom�v;1�Ŋ
ub|�ĺ�);� |_;m�o�|Ѵbm;� -� ];m;u-Ѵķ� m;|�ouhŊ�0-v;7� =u-l;�ouh��_b1_�
;�rѴou;vĹ�Ő-ő�_o��-m�-]uo;1oѴo]b1-Ѵ�m;|�ouh�-rruo-1_�1-m�0;��v;7�
|o� b7;m|b=��-m7�l-m-];�;1ov�v|;l�v;u�b1;v�om�vl-ѴѴ_oѴ7;u� =-ulvĸ�
Ő0ő�_o���;�1-m�t�-m|b=��|_;v;�;1ov�v|;l�v;u�b1;v�bm�-��-��|_-|�bv�
u;Ѵ;�-m|�|o�|_;�=oo7�-m7�m�|ub|bom�v;1�ub|��o=�vl-ѴѴ_oѴ7;u�=-ul;uvĸ�
-m7�Ő1ő�_o��-�vo1b-Ѵ�m;|�ouh�-rruo-1_�1o�Ѵ7�0;��v;7�|o��m7;uv|-m7�

Ɠĺ� &vbm]�-�1-v;�v|�7��0-v;7�om�7-|-�=uol�u�u-Ѵ��;r-Ѵķ��;�7;lomv|u-|;�_o��|_bv�
=u-l;�ouh�1-m�0;��v;7�|o�1omm;1|��bѴ7�rѴ-m|vķ�roѴѴbm-|ouv�-m7�1uorv�|o�h;��m�Ŋ
|ub;m|v�1omv�l;7�0��_�l-mvĺ�$_bv�-ѴѴo�v��v�|o�t�-m|b=��|_;�m�|ub|bom-Ѵ��-Ѵ�;�o=�
-m�;1ov�v|;l�v;u�b1;�-m7�b7;m|b=��|_;��bѴ7�rѴ-m|v�-m7�roѴѴbm-|ouv�bm�oѴ�;7�bm�b|v�
ruo�bvbomķ�-v��;ѴѴ�-v�ruo�b7bm]�-� =u-l;�ouh�|o�ru;7b1|� |_;�;==;1|v�o=�;m�buomŊ
l;m|-Ѵ�1_-m];�om�_�l-m�m�|ub|bomĺ

Ɣĺ� ��u� =u-l;�ouh� b7;m|b=b;v�l;1_-mbv|b1� Ѵbmhv� 0;|�;;m� ;1ov�v|;l� v;u�b1;v� -m7�
|_;� m�|ub;m|v� 1omv�l;7� 0�� vl-ѴѴ_oѴ7;u� =-ul;uv� -m7� _b]_Ѵb]_|v� vo1b-Ѵ� =-1|ouv�
|_-|�l-��bm=Ѵ�;m1;�|_;�l-m-];l;m|�o=�|_;v;�v;u�b1;vĺ��rrѴ�bm]�|_bv�=u-l;�ouh�
|o�vl-ѴѴ_oѴ7;u�=-ulv�bm�-�u-m];�o=�vo1boŊ�;1oѴo]b1-Ѵ�1om|;�|v�l-��ruo�b7;�m;�ķ�
v�v|-bm-0Ѵ;�-m7�;t�b|-0Ѵ;�voѴ�|bomv�|o�vl-ѴѴ_oѴ7;u�=oo7�-m7�m�|ub|bom�v;1�ub|�ĺ

� � + )� !	 "
;1ov�v|;l�v;u�b1;ķ�=oo7�v;1�ub|�ķ��;r-Ѵķ�m;|�ouhķ�m�|ub|bomķ�roѴѴbm-|bomķ�vl-ѴѴ_oѴ7;u�=-ulķ�
vo1boŊ�;1oѴo]b1-Ѵ�v�v|;l



ՊՍՊ |ՊƒPeople and NatureTIMBERLAKE ET AL.

|_;� bm|;u-1|bomv� 0;|�;;m� =-ul;uvķ� -m7� =-1bѴb|-|;� hmo�Ѵ;7];� v_-uŊ
bm]�-m7�;t�b|-0Ѵ;ķ�1oor;u-|b�;�l-m-];l;m|�o=�;1ov�v|;l�v;u�b1;vĺ�
);�7;lomv|u-|;�|_;�-rrѴb1-|bom�o=�|_bv�=u-l;�ouh�|_uo�]_�-�1-v;�
v|�7��bm�|_;�u;lo|;��bl-Ѵ-�-m�7bv|ub1|�o=���lѴ-ķ��;r-Ѵ��_;u;�|_;�
=oo7�-m7�m�|ub|bom�v;1�ub|��o=�l-m��_o�v;_oѴ7v�bv�_b]_Ѵ��u;Ѵb-m|�om�
v�0vbv|;m1;� =-ulbm]� -m7� |_;� ;1ov�v|;l� v;u�b1;v� |_-|� v�rrou|� b|�
Ő�rr;m7b��"Ɛőĺ

ƑՊ |Պ $������������"�
���	��+�
"�������	�!�
�!��!"

�Ѵ|_o�]_� -11;vv� |o�l-uh;|v� -m7�]Ѵo0-Ѵ� =oo7� v�v|;lv� bv� bm1u;-vbm]�
-1uovv�lov|�o=�|_;��ouѴ7ķ�l-m��vl-ѴѴ_oѴ7;uv�-u;�v|bѴѴ�_b]_Ѵ��u;Ѵb-m|�om�
|_;bu�o�m�-]ub1�Ѵ|�u-Ѵ�ruo7�1;�=ou�|_;bu�=oo7�-m7�m�|ub|bom�v;1�ub|��
Ő
��ķ�ƑƏƐѶőĺ�)b|_�bmv;1�u;�Ѵ-m7�|;m�u;�-m7�Ѵblb|;7�-11;vv�|o�l-uh;|v�
-m7�1u;7b|�v;u�b1;vķ�|_;bu�-0bѴb|��|o�bm�;v|�-m7�-7-r|�|o�mo�;Ѵ�v|u;vvŊ
ouv�bv�o=|;m�Ѵblb|;7�Ő�-m7��m;t�-Ѵb|���mb|b-|b�;ķ�ƑƏƑƏőĺ�&m7;um�|ub|bom�
-m7� lb1uom�|ub;m|� 7;=b1b;m1b;v� -u;� 1ollom� bm� vl-ѴѴ_oѴ7;u� =-ulŊ
bm]�_o�v;_oѴ7v�-m7�|_;�r_�vboѴo]b1-Ѵķ�vo1b-Ѵ�-m7�;1omolb1�blr-1|v�
o=� |_;v;�-u;�v;ubo�v�-m7� Ѵ-v|bm]� Ő�
�	ķ�ƑƏƐƒőĺ�$_;� blruo�;l;m|� bm�
vl-ѴѴ_oѴ7;u�-]ub1�Ѵ|�u;�|_uo�]_�u-bvbm]�ruo7�1|b�b|�ķ�bm1u;-vbm]�ruoŊ
7�1|bom� 7b�;uvb|�� -m7� 1Ѵovbm]� �b;Ѵ7� ]-rv� Ő|_;� 7b==;u;m1;� 0;|�;;m�
-� 1uorŝv� -1|�-Ѵ� �b;Ѵ7� -m7� b|v�l-�bl�l�ro|;m|b-Ѵ� �b;Ѵ7ő� bv� |_;u;=ou;�
1u�1b-Ѵ� =ou� blruo�bm]�]Ѵo0-Ѵ� =oo7�-m7�m�|ub|bom�v;1�ub|��-m7�r�0Ѵb1�

_;-Ѵ|_� Ő�-uѴ;||o�;|�-Ѵĺķ�ƑƏƐƔĸ�
��ķ� �
�	ķ�&����
ķ�)
��-m7�)��ķ�
ƑƏƑƐĸ��-7b�-Ѵ-�;|�-Ѵĺķ�ƑƏƐƓőĺ��o�;�;uķ� bm|;mvb=b1-|bom�|_uo�]_�1omŊ
�;m|bom-Ѵ� bm7�v|ub-Ѵ�l;-mvķ� v�1_�-v� bm1u;-vbm]�1_;lb1-Ѵ�ou� |;1_moŊ
Ѵo]b1-Ѵ�bmr�|vķ�l-��mo|�0;�;m�buoml;m|-ѴѴ��v�v|-bm-0Ѵ;�ou�-==ou7-0Ѵ;�
=ou�u;vo�u1;Ŋ�1omv|u-bm;7�=-ul;uvĺ

)b|_�Ѵ;vv�-11;vv�|o�1_;lb1-Ѵ�bmr�|vķ�-7�-m1;7�|;1_moѴo]b;v�-m7�
]Ѵo0-Ѵ� l-uh;|vķ� vl-ѴѴ_oѴ7;u� =-ul;uv� -u;� lou;� 7;r;m7;m|� om� |_;�
v;u�b1;v� ruo�b7;7� 0�� Ѵo1-Ѵ� ;1ov�v|;lv� v�1_� -v� roѴѴbm-|bomķ� 0boѴo]Ŋ
b1-Ѵ� r;v|� 1om|uoѴ� -m7�m�|ub;m|� 1�1Ѵbm]ĺ�$_;��-Ѵvo�7;ub�;� -m� blrou|Ŋ
-m|�1olrom;m|�o=� |_;bu�m�|ub|bom-Ѵ� bm|-h;� =uol��bѴ7Ŋ�=ou-];7� =oo7v�
Ő!-voѴo=ovom�;|�-Ѵĺķ�ƑƏƐѶőĺ�$_�vķ�bm�1om|u-v|�|o�l�1_�o=�|_;��ouѴ7ŝv�
]Ѵo0-Ѵbv;7� ror�Ѵ-|bom� Ő;ĺ]ĺ� "bѴ�-� ;|� -Ѵĺķ� ƑƏƑƐőķ� vl-ѴѴ_oѴ7;uv� u;l-bm�
1Ѵov;Ѵ��Ѵbmh;7�|oķ�-m7�_b]_Ѵ��7;r;m7;m|��romķ�|_;bu�Ѵo1-Ѵ�;1ov�v|;l�
Ő
b]�u;� Ɛőĺ� $_bv� l-h;v� |_;l� r-u|b1�Ѵ-uѴ�� ��Ѵm;u-0Ѵ;� |o� ;1oѴo]b1-Ѵ�
7;]u-7-|bom�-m7�1Ѵbl-|;�1_-m];ķ�0o|_�o=��_b1_�1-m�u;7�1;�|_;�ruoŊ
�bvbombm]�o=�;1ov�v|;l�v;u�b1;vķ�|_;u;0��u;7�1bm]�-]ub1�Ѵ|�u-Ѵ�ruoŊ
7�1|b�b|��-m7�|_;bu�=oo7�-m7�m�|ub|bom�v;1�ub|��Ő
��ķ��
�	ķ�&����
ķ�
)
�� -m7� )��ķ� ƑƏƑƐĸ� �-u�;�� ;|� -Ѵĺķ� ƑƏƐƓőĺ� $_�vķ� -v� =-ul;uv� bm�
_b]_;u�bm1ol;�1o�m|ub;v�-u;�-0Ѵ;�|o�-==ou7�|_;�-7�-m1;7�|;1_moѴoŊ
]b;v�Ő;ĺ]ĺ�1Ѵbl-|;Ŋ�or|blbv;7�v;;7vķ�vor_bv|b1-|;7�-]uo1_;lb1-Ѵvķ�vobѴ�
lomb|oubm]�-m7�ru;1bvbom�-rrѴb1-|bom�o=�bmr�|vő�m;1;vv-u��|o�-7-r|�ou�
1or;��b|_�]uo�bm]�;m�buoml;m|-Ѵ�1omv|u-bm|v�om�-]ub1�Ѵ|�u;ĸ�roou;u�
vl-ѴѴ_oѴ7;u� =-ul;uv� -u;� mo|� vblbѴ-uѴ�� ;t�brr;7ĺ� �mv|;-7ķ� �b|_o�|�
|_;� 1-r-0bѴb|�� |o� 1om=uom|� |_;�;==;1|v�o=� ;m�buoml;m|-Ѵ� ru;vv�u;vķ�
vl-ѴѴ_oѴ7;u� =-ul;uv� 0;-u� -� 7bvruorou|bom-|;Ѵ�� Ѵ-u];� v_-u;� o=� |_;�


 ��&!� �ƐՊ"l-ѴѴ_oѴ7;u�=-ulbm]�Ѵ-m7v1-r;�v_o�bm]�|_;�uoѴ;�o=�;1ov�v|;l�v;u�b1;v�bm�v�rrou|bm]�-]ub1�Ѵ|�u-Ѵ�ruo7�1|bom�-m7�=oo7�-m7�
m�|ub|bom�v;1�ub|�ĺ��blb|;7�l-uh;|�-11;vv�l;-mv�|_;u;�-u;�=;�;u�r�u1_-v;7�bmr�|v�ou�v-Ѵ;v�Ő7-v_;7�-uuo�vő�|_-m�bm�1oll;u1b-Ѵ�-]ub1�Ѵ|�u;ĺ�
$_�vķ�u;Ѵb-m1;�om�;1ov�v|;l�v;u�b1;v�-m7�Ѵo1-Ѵ�-]ub1�Ѵ|�u-Ѵ�ruo7�1|bom�bv�_b]_ĺ��m�buoml;m|-Ѵ�7;]u-7-|bom�|_u;-|;mv�|_;�ruo�bvbombm]�o=�
;1ov�v|;l�v;u�b1;v�Őu;7�-uuo�ő�-m7�vl-ѴѴ_oѴ7;u�=oo7�v;1�ub|�ķ�0�|�=-ul;uv�1-m�-Ѵvo�l-m-];�|_;�-]uo;1ov�v|;l�|o�;m_-m1;�;1ov�v|;l�
v;u�b1;v�Ő]u;;m�-uuo�ő�-m7�bm1u;-v;�|_;bu�=oo7�-m7�m�|ub|bom�v;1�ub|��



ƓՊ |ՊՊՍPeople and Nature TIMBERLAKE ET AL.

;m�buoml;m|-Ѵķ�;1omolb1�-m7�_;-Ѵ|_�1ov|v�=uol�|_;�7;]u-7-|bom�o=�
|_;�]Ѵo0-Ѵ�m-|�u-Ѵ�;m�buoml;m|�Ő��;uv�;|�-Ѵĺķ�ƑƏƐƒőĺ

ƒՊ |Պ "&"$��������"��&$���"�
�!�
"�������	�!�
�!��!"


ou|�m-|;Ѵ�ķ� vol;� o=� |_;� ;m�buoml;m|-Ѵ� 7;]u-7-|bom� |_u;-|;mbm]�
vl-ѴѴ_oѴ7;uv�1-m�0;�u;�;uv;7ķ�-|�Ѵ;-v|�om�-�Ѵo1-Ѵ�Ѵ;�;Ѵķ�0��l-m-]bm]�
|_;� ;1ov�v|;l� |o� bm1u;-v;� b|v� ruo�bvbombm]� o=� ;1ov�v|;l� v;u�b1;vĺ�
$_bv� bv�hmo�m�-v� ļ;1oѴo]b1-Ѵ� bm|;mvb=b1-|bomĽķ�-�hmo�Ѵ;7];Ŋ�bm|;mvb�;�
ruo1;vv� �_b1_� blruo�;v� -]ub1�Ѵ|�u-Ѵ� v�v|;l� r;u=oul-m1;ķ� ;==bŊ
1b;m1��-m7�=-ul;uvĽ�Ѵb�;Ѵb_oo7v�|_uo�]_�or|bl-Ѵ�l-m-];l;m|�o=�m-Ŋ
|�u;ŝv�;1oѴo]b1-Ѵ�=�m1|bomv�-m7�0bo7b�;uvb|��Ő�oll-u1o�;|�-Ѵĺķ�ƑƏƐƒĸ�

��ķ�ƑƏƐƐőĺ��|�l-��-Ѵvo�_;Ѵr�=-ul;uv�-7-r|�|o�1Ѵbl-|;�1_-m];Ō�-�ruoŊ
1;vv� hmo�m�-v� ;1ov�v|;lŊ�0-v;7� -7-r|-|bom� Ő(b]moѴ-� ;|� -Ѵĺķ� ƑƏƐƔőĺ�
�1oѴo]b1-Ѵ� bm|;mvb=b1-|bom� bv� 0;1olbm]� bm1u;-vbm]Ѵ�� ror�Ѵ-u� -1uovv�
|_;��ouѴ7� Ő�u;||�ķ� ƑƏƐѶőĺ� �|� bv� r-u|b1�Ѵ-uѴ�� ;==;1|b�;� bm� vl-ѴѴ_oѴ7;u�
=-ulbm]�v�v|;lv�7�;�|o�|_;�vl-ѴѴ�v1-Ѵ;�-|��_b1_�l-m-];l;m|�o11�uvķ�
|_;�;�|;mvb�;�Ѵo1-Ѵ�hmo�Ѵ;7];�o=�l-m��vl-ѴѴ_oѴ7;u�=-ul;uv�-m7�0;Ŋ
1-�v;�|_;�rubm1br-Ѵ�bmr�|�bv�bm=oul-|bom�-m7�;�r;ub;m1;ķ�u-|_;u�|_-m�
l-|;ub-Ѵ�u;vo�u1;v�Ő�-ub0-Ѵ7b�;|�-Ѵĺķ�ƑƏƐѵőĺ��o�;�;uķ�|_;u;�-u;�v;�Ŋ
;u-Ѵ�1_-ѴѴ;m];v�bm�-rrѴ�bm]�|_bv�-rruo-1_�|o�vl-ѴѴ_oѴ7;u�=-ulvĺ�
buv|ķ�
;1oѴo]b1-Ѵ� bm|;mvb=b1-|bom� u;t�bu;v� -m� �m7;uv|-m7bm]� o=� |_;� ou]-mŊ
bvlv�ruo�b7bm]�;1ov�v|;l�v;u�b1;v�-m7�_o��|_;��bm|;u-1|��b|_�1uorvķ�
Ѵb�;v|o1h�-m7�;-1_�o|_;uĺ�$_bv�bm=oul-|bom�om�|_;�;1oѴo]��o=�vl-ѴѴŊ
_oѴ7;u� =-ulbm]� v�v|;lv� bv� ]uovvѴ�� �m7;uŊ�u;ru;v;m|;7� bm� |_;� Ѵb|;u-Ŋ
|�u;� Ő"|;�-u7�;|� -Ѵĺķ� ƑƏƐƓőĺ��Ѵ|_o�]_�;1oѴo]b1-Ѵ� hmo�Ѵ;7];�-lom]�
vl-ѴѴ_oѴ7;u�=-ul;uv�bv�o=|;m�;�|;mvb�;�Ő;ĺ]ĺ�"lb|_�;|�-Ѵĺķ�ƑƏƐƕőķ�b|�bv�
v;Ѵ7ol�=oul-Ѵbv;7�bm�-��-��|_-|�-ѴѴo�v�1oou7bm-|;7�l-m-];l;m|�bm�
|_;� =-1;�o=�mo�;Ѵ�;m�buoml;m|-Ѵ� v|u;vvouv� v�1_�-v�1Ѵbl-|;�1_-m];ĺ�
";1om7ķ�l;-v�ubm]�|_;��-Ѵ�;�o=�;1ov�v|;l�v;u�b1;v�om�-�vl-ѴѴ_oѴ7;u�
=-ul�bv�lou;�7b==b1�Ѵ|�|_-m�bm�bm7�v|ub-Ѵbv;7�-]ub1�Ѵ|�u;ĺ�&mѴbh;�bm7�vŊ
|ub-Ѵbv;7�-]ub1�Ѵ|�u;ķ�|_;�]o-Ѵ�bm�vl-ѴѴ_oѴ7;u�=-ulbm]�bv�mo|�-Ѵ�-�v�|o�
l-�blbv;� ruo=b|ķ� 0�|� bmv|;-7� |o� ;mv�u;� _o�v;_oѴ7� =oo7� -m7� m�|ubŊ
|bom�v;1�ub|��0��l-bm|-bmbm]�-11;vv�|o�-�7b�;uv;�-m7�v|-0Ѵ;�v�rrѴ��o=�
;m;u]��-m7�m�|ub;m|v�|_uo�]_�|_;��;-uĺ�
bm-ѴѴ�ķ�bm�1om|u-v|�|o�Ѵ-u];ķ�
1oll;u1b-Ѵ�=-ulvķ�vl-ѴѴ_oѴ7;u�=-ulv�-u;�1Ѵ�v|;u;7�|b]_|Ѵ��|o];|_;u�
�b|_� 1olrѴ;�� vo1b-Ѵ� 7�m-lb1v� �b|_bm� -m7� -lom]� =-ulbm]� _o�v;Ŋ
_oѴ7v� |_-|� -==;1|� -]ub1�Ѵ|�u-Ѵ� ruo7�1|b�b|�� Ő�]-u�-Ѵ� ş� �bm-ķ� ƐƖƖƓĸ�
!o1_;Ѵ;-��ş��7l�m7vķ�ƐƖƖƕĸ�&7u�ķ�ƐƖƖѵőĺ�$_;v;�1Ѵ�v|;uv�o=�m;b]_Ŋ
0o�ubm]�=-ulv�Ő-m7�rѴo|v��b|_bm�=-ulvő�u;Ѵ���rom�v_-u;7�;1ov�v|;l�
v;u�b1;v� �_b1_� l�v|� 0;� 1oѴѴ;1|b�;Ѵ�� l-m-];7ķ� u;t�bubm]� ;t�b|-0Ѵ;�
vo1b-Ѵ�1oor;u-|bomĺ

�m� |_;� =oѴѴo�bm]� v;1|bomvķ��;� ;�rѴou;� voѴ�|bomv� |o� |_;v;� |_u;;�
1_-ѴѴ;m];v� ŐѴ-1h� o=� ru;7b1|b�;� ;1oѴo]b1-Ѵ� hmo�Ѵ;7];ķ� 7b==b1�Ѵ|�� bm�
�-Ѵ�bm]� ;1ov�v|;l� v;u�b1;v� -m7� |_;� m;;7� =ou� vo1b-Ѵ� 1oor;u-|bomőķ�
ruorovbm]�-�m;|�ouh�-rruo-1_�|o��m7;uv|-m7ķ��bv�-Ѵbv;�-m7�lo7;Ѵ�
|_;�1olrѴ;��bm|;u-1|bomv�-lom]��bѴ7�vr;1b;vķ�1uorv�-m7�r;orѴ;�om�
vl-ѴѴ_oѴ7;u�=-ulvĺ��lrou|-m|Ѵ�ķ��;�7o�mo|�blrѴ��|_-|�|_;�-rrѴb1-|bom�
o=�|_bv�=u-l;�ouh��o�Ѵ7�7;r;m7��rom�-�7;|-bѴ;7��m7;uv|-m7bm]�o=�
-ѴѴ� bm|;u-1|bm]�1olrom;m|v�om�each�=-ulĺ�)_-|��;�v�]];v|�bv�1Ѵ;-u�
b7;m|b=b1-|bom�o=� |_;�7b==;u;m|� |�r;v�o=� bm|;u-1|bomv�o11�uubm]�om�-�

vl-ѴѴ_oѴ7;u� =-ul� Ő;ĺ]ĺ� 1uorŋ�roѴѴbm-|ouķ� 1uorŋ�=-ul;u� -m7� =-ul;uŋ�
=-ul;uőķ�-m7�-�0;||;u��m7;uv|-m7bm]�o=�_o��7b==;u;m|�|�r;v�o=�m;|Ŋ
�ouhv� Ő;ĺ]ĺ� vo1b-Ѵ� -m7� ;1oѴo]b1-Ѵő� -u;� Ѵbmh;7� om� -� =-ul� Ő
b]�u;� Ƒőĺ�
�_-u-1|;ubvbm]� |_;v;�vo1boŊ�;1oѴo]b1-Ѵ�m;|�ouhv��bѴѴ�ruo�b7;�-�m;��
�m7;uv|-m7bm]� o=� |_;� =�m1|bombm]� o=� vl-ѴѴ_oѴ7;u� =-ulv� -m7� _o��
l-m-];l;m|�voѴ�|bomv�1-m�-==;1|�|_;bu�=�m1|bombm]�|o�blruo�;�;1oŊ
v�v|;l�v;u�b1;v�v�1_�-v�roѴѴbm-|bom�-m7�r;v|�l-m-];l;m|ĺ��u;�bo�v�
v|�7b;v� -|� |_;� vo1b-Ѵŋ�-]ub1�Ѵ|�u-Ѵ� bm|;u=-1;�_-�;ķ� =ou�;�-lrѴ;ķ�ruoŊ
rov;7� |_;� �v;� o=� m;|�ouhv� |o�l-m-];� -m7� -vv;vv� ;1ov�v|;l� v;uŊ
�b1;v�Ő�o_-mķ�ƑƏƐѵĸ�	;;�;|�-Ѵĺķ�ƑƏƐƕő�-m7�7;�;Ѵor;7�vo1boŊ�;1oѴo]b1-Ѵ�
=u-l;�ouhv� |o��m7;uv|-m7� |_;� uoѴ;�o=�vo1b-Ѵ� =-1|ouv� bm� bm=Ѵ�;m1bm]�
;1ov�v|;l� v;u�b1;� 7;Ѵb�;u�� Ő;ĺ]ĺ� !ু7bvv;u� ;|� -Ѵĺķ� ƑƏƑƏőĺ� ��u� v|�7��
0�bѴ7v��rom�|_bv��ouh�0��;�rѴb1b|Ѵ��Ѵbmhbm]�;1ov�v|;l�v;u�b1;v�|o�|_;�
=oo7�-m7�m�|ub|bom�v;1�ub|��o=�vl-ѴѴ_oѴ7;u�=-ul;uv�-m7�7;lomv|u-|Ŋ
bm]�b|v�-rrѴb1-|bom�|_uo�]_�-�1-v;�v|�7��bm�u�u-Ѵ��;r-Ѵĺ

ƓՊ |Պ&"���������!������������
��$)�!��$���	��$�
+���	��������
���"+"$���"�!(���"

��_b]_�ruorou|bom�o=� |_;�1uorv�]uo�m�om�vl-ѴѴ_oѴ7;u� =-ulv�0;m;Ŋ
=b|�=uol�|_;�;1ov�v|;l�v;u�b1;v�ruo�b7;7�0���bѴ7�vr;1b;v�Ő"|;�-u7�
;|�-Ѵĺķ�ƑƏƐƓőĺ�
ou�;�-lrѴ;ķ�|_;��b;Ѵ7v�o=�l-m��m�|ub|bom-ѴѴ��blrou|-m|�
=u�b|ķ��;];|-0Ѵ;�-m7�r�Ѵv;�1uorv�-u;�_b]_Ѵ��7;r;m7;m|�om�-mbl-Ѵ�roѴŊ
Ѵbm-|ouv� Ő�bѴ;uv�;|�-Ѵĺķ�ƑƏƐƐĸ��Ѵ;bm�;|�-Ѵĺķ�ƑƏƏƕőĺ��oѴѴbm-|ouv�l-��-Ѵvo�
bm1u;-v;�|_;��b;Ѵ7�-m7�t�-Ѵb|��o=��-ubo�v�1-v_�1uorv�v�1_�-v�1o==;;ķ�
1o1o-ķ�1o||om�-m7�-rrѴ;v��_b1_�ruo�b7;�bm1ol;�-m7�Ѵb�;Ѵb_oo7v�=ou�
vol;� vl-ѴѴ_oѴ7;u� =-ul;uv� Ő"|;bm� ;|� -Ѵĺķ� ƑƏƐƕőĺ��;-m�_bѴ;ķ� �-ubo�v�
vr;1b;v� |_-|� ru;7-|;ķ� r-u-vb|bv;� ou� 7;|;u� 1uor� r;v|v� Őm-|�u-Ѵ� r;v|�
;m;lb;vő�v�1_�-v�r-u-vb|ob7��-vrvķ�Ѵ-7�0bu7v�-m7��-ubo�v�rѴ-m|v�-u;�
hmo�m�|o�bm1u;-v;�1uor��b;Ѵ7v�-m7�u;7�1;�|_;�m;;7�=ou�r;v|b1b7;v�om�
vl-ѴѴ_oѴ7;u�=-ulv�Ő�u;||��ş��_-u�1_-ķ�ƑƏƐƔőĺ�"l-ѴѴ_oѴ7;u�=-ulv�l-��
-Ѵvo�v�==;u�ļ;1ov�v|;l�7bvv;u�b1;vĽ�v�1_�-v�1uor�_;u0b�ou��ou��;;7v�
�_b1_�1olr;|;��b|_�1uorv�=ou��-|;u�-m7�m�|ub;m|vķ�Ѵo�;ubm]��b;Ѵ7v�
Ő,_-m]�;|�-Ѵĺķ�ƑƏƏƕőĺ

$_;�vr;1b;v�ruo�b7bm]�|_;v;�;1ov�v|;l�v;u�b1;v�-m7�7bvv;u�b1;v�
7o�mo|�;�bv|�bm�bvoѴ-|bomĸ�|_;��-u;�7;r;m7;m|��rom�-��_oѴ;�v�b|;�o=�
o|_;u� vr;1b;v� bm� |_;� ;1ov�v|;lĺ� 
ou� ;�-lrѴ;ķ� 1uor� roѴѴbm-|ouv� -u;�
_b]_Ѵ�� 7;r;m7;m|� om� |_;� m;1|-u� -m7� roѴѴ;m� =uol� �bѴ7� =Ѵo�;ubm]�
rѴ-m|v�|o�v�v|-bm�|_;l�|_uo�]_o�|�|_;��;-uķ�;vr;1b-ѴѴ��o�|vb7;�1uor�
=Ѵo�;ubm]�|bl;�Ő$bl0;uѴ-h;�;|�-Ѵĺķ�ƑƏƐƖőĺ��-m-]bm]�-�=-ul�|o�bm1u;-v;�
;1ov�v|;l�v;u�b1;�ruo�bvbombm]�u;t�bu;v�=-ul;uv�|o��m7;uv|-m7�-m7�
0-Ѵ-m1;� 0o|_� |_;v;� 7bu;1|� Ő;ĺ]ĺ� 1uorŋ�roѴѴbm-|ouő� -m7� bm7bu;1|� Ő;ĺ]ĺ�
1uorŋ�roѴѴbm-|ouŋ��bѴ7�rѴ-m|ő�-vvo1b-|bomv��b|_�|_;�1uorķ�|_o�]_�|_;v;�
l-��mo|�-Ѵ�-�v�0;�o0�bo�vĺ�
ou�;�-lrѴ;ķ�-��;;7�l-��1olr;|;��b|_�
-�1uor�rѴ-m|�=ou�m�|ub;m|v�0�|�-Ѵvo�ruo�b7;�u;vo�u1;v�=ou�roѴѴbm-|ouv�
ou�ru;7-|ouv�o=�1uor�r;v|v�Ő
b]�u;�ƒőĺ��=�|_;�0;m;=b|v�=uol�bm1u;-v;7�
roѴѴbm-|bom�ou�r;v|�1om|uoѴ�o�|�;b]_�|_;�1ov|�o=�m�|ub;m|�Ѵovvķ�|_;m�b|�
bv�0;m;=b1b-Ѵ�|o�=-ul;uv�|o�ru;v;u�;�|_;��;;7ĺ���m;|�ouh�-rruo-1_�
1-m�1-r|�u;�0o|_�7bu;1|�-m7�bm7bu;1|�1om|ub0�|bomv�|o�;1ov�v|;l�v;uŊ
�b1;�ruo�bvbombm]� Ő	;;�;|� -Ѵĺķ� ƑƏƐƕőķ� ;m-0Ѵbm]��v� |o�l-h;�lou;� ;=Ŋ
=;1|b�;�l-m-];l;m|�7;1bvbomvĺ�)_bѴ;�;-uѴ���ouh�om�b7;m|b=�bm]�m;|�



ՊՍՊ |ՊƔPeople and NatureTIMBERLAKE ET AL.

;==;1|v� Őbm1Ѵ�7bm]� |_ov;�o=�7bu;1|�-m7� bm7bu;1|� bm|;u-1|bomvő�_-v� =oŊ
1�v;7�om�m;|�ouhv��b|_�-�vbm]Ѵ;�|�r;�o=�bm|;u-1|bomķ��;�ruorov;�|_-|�
�;b]_bm]��r�|_;�|u�;�1ov|v�-m7�0;m;=b|v�o=�7b==;u;m|��bѴ7�ou]-mbvlv�
�bѴѴ�0;�lov|��v;=�Ѵ� b=�7b==;u;m|�|�r;v�o=� bm|;u-1|bomv� Ő;ĺ]ĺ�1olr;|bŊ
|bomķ�_;u0b�ou��-m7�roѴѴbm-|bomő�-u;�1omvb7;u;7�1oѴѴ;1|b�;Ѵ��Ő
b]�u;�ƒőķ�
-v�bm�)bm7vou�;|�-Ѵĺ�ŐƑƏƑƐőĺ

�m-Ѵ�vbm]�|_;�v|u�1|�u;�o=�;1oѴo]b1-Ѵ�m;|�ouhv�ruo�b7;v�-�ro�Ŋ
;u=�Ѵ��-��|o��m7;uv|-m7�|_;�1olrѴ;�b|��o=�;1ov�v|;lvķ�-m7�-�lo7Ŋ
;ѴѴbm]�=u-l;�ouh�|o�l-h;�ru;7b1|bomv�-0o�|�_o��1_-m];v�bm�vr;1b;v�
1olrovb|bom�-m7ņou�bm|;u-1|bomv�l-��bm=Ѵ�;m1;�;1ov�v|;l�=�m1|bomŊ
bm]� -m7� v|-0bѴb|�� Ő$�Ѵb-m-hbv� ;|� -Ѵĺķ� ƑƏƐƏőĺ� 
ou� ;�-lrѴ;ķ� ;1oѴo]b1-Ѵ�
m;|�ouhv� 1-m� 0;� �v;7� |o� b7;m|b=�� vr;1b;v��b|_� r-u|b1�Ѵ-uѴ�� v|uom]�
;==;1|v�om�|_;�u;v|�o=�|_;�m;|�ouhķ��_b1_�1o�Ѵ7�l-h;�]oo7�|-u];|v�
=ou�l-m-];l;m|�bm|;u�;m|bomv�Ő�-]�-�;|�-Ѵĺķ�ƑƏƐƖőĺ

��m;|�ouh�r;uvr;1|b�;�1-m�-Ѵvo�bm=oul��v�-0o�|�|_;���Ѵm;u-0bѴb|��
o=� -m�;1ov�v|;l� v;u�b1;� |o� �-ubo�v� v|u;vvouv� v�1_� -v� vr;1b;v� Ѵovvķ�
;1oѴo]b1-Ѵ�7;]u-7-|bomķ�bm�-vbom�ou�;m�buoml;m|-Ѵ�1_-m];ķ�-m7�b7;mŊ
|b=��l-m-];l;m|�-1|bomv�|o�lb|b]-|;�|_;�;==;1|v�o=�|_;v;�7ub�;uv�om�
|_;�;1ov�v|;l�v;u�b1;�Ő;ĺ]ĺ��;�;v�;|�-Ѵĺķ�ƑƏƑƐĸ��;llo||�;|�-Ѵĺķ�ƑƏƐƏőĺ�
	;r;m7bm]�om�m;|�ouh�v|u�1|�u;ķ�|_;�;==;1|v�o=�v|u;vvouv�1-m�0;�-lŊ
rѴb=b;7�ou�-||;m�-|;7��b|_bm�|_;�m;|�ouhķ��b|_�blrou|-m|�blrѴb1-|bomv�
=ou�;1ov�v|;l�v;u�b1;�ruo�bvbombm]�Ő�ouubvom�;|�-Ѵĺķ�ƑƏƑƏĸ�$�Ѵb-m-hbv�
;|�-Ѵĺķ�ƑƏƐƏőĺ�
ou�;�-lrѴ;ķ�|_;�Ѵovv�o=�blrou|-m|�mo7;v�bm�-�m;|�ouh�
1-m�u;v�Ѵ|� bm�v;1om7-u��vr;1b;v� Ѵovv;v�Ő"oѴ࣐�ş��om|o�-ķ�ƑƏƏƐőĺ��m�
;1ov�v|;l�v;u�b1;� bv�r-u|b1�Ѵ-uѴ����Ѵm;u-0Ѵ;��_;m�-� vbm]Ѵ;�mo7;� bv�
ruo�b7bm]�|_;�v;u�b1;��b|_�mo�u;7�m7-m1��Ő�;|1_;��;|�-Ѵĺķ�ƑƏƏѶőķ�ou�
�_;m� -� mo7;� ruo�b7bm]� |_;� ;1ov�v|;l� v;u�b1;� bv� 7;r;m7;m|� om� -�
vl-ѴѴ�m�l0;u�o=�u;vo�u1;vķ�=ou�;�-lrѴ;�-�roѴѴbm-|ou��_b1_�bv�u;Ѵb-m|�


 ��&!� �ƑՊ"1_;l-|b1�7b-]u-l�o=�-�vl-ѴѴ_oѴ7;u�=-ulbm]�v�v|;lķ�u;ru;v;m|;7�-v�-�vo1boŊ�;1oѴo]b1-Ѵ�m;|�ouhĺ��m|;u-1|bomv�0;|�;;m�|_;�
;1oѴo]b1-Ѵ�1olrom;m|v�o=�|_;�m;|�ouh�Ő=�ѴѴ�0Ѵ-1h�Ѵbm;vő�]b�;�ubv;�|o�;1ov�v|;l�v;u�b1;v�Ő;ĺ]ĺ�roѴѴbm-|bomő�-m7�7bvv;u�b1;v�Ő;ĺ]ĺ�1uor�_;u0b�ou�ő�
�_b1_�bm=Ѵ�;m1;�1uor�-m7�Ѵb�;v|o1h�ruo7�1|bom�-m7�|_�v�_o�v;_oѴ7�m�|ub|bomĺ�"o1b-Ѵ�bm|;u-1|bomv�0;|�;;m�-m7�-lom]�_o�v;_oѴ7v�Ő7-v_;7�
0Ѵ-1h�Ѵbm;vő�-u;�blrou|-m|�bm�bm=Ѵ�;m1bm]�|_;�vru;-7�o=�hmo�Ѵ;7];�-m7�Ѵ;�;Ѵv�o=�1oor;u-|bom�-m7�;t�b|��bm�|_;�l-m-];l;m|�o=�v_-u;7�
;1oѴo]b1-Ѵ�u;vo�u1;vĺ���|;um-Ѵ�;m�buoml;m|-Ѵ�=-1|ouv�v�1_�-v�1Ѵbl-|;�1_-m];�-m7�roѴѴ�|bom�1-m�blr-1|�|_;�;1oѴo]b1-Ѵ�m;|�ouh��_bѴ;�;�|;um-Ѵ�
vo1boŊ�;1omolb1�-m7�roѴb|b1-Ѵ�=-1|ouv�v�1_�-v�l-uh;|�-11;vvķ�;7�1-|bom�-m7�=oo7�rub1;v�1-m�bm=Ѵ�;m1;�vo1b-Ѵ�7�m-lb1vĸ�0o|_�l-��bm�|�um�
blr-1|�=oo7�v;1�ub|��



ѵՊ |ՊՊՍPeople and Nature TIMBERLAKE ET AL.

om�f�v|�-�=;��h;��rѴ-m|�vr;1b;v�=ou�=oo7ĺ��m�1om|u-v|ķ�_b]_;u�u;7�mŊ
7-m1��Ѵo�;uv�|_;���Ѵm;u-0bѴb|��o=�v;u�b1;�ruo�bvbomĺ

ƔՊ |Պ &��$�
+����$���(��&���
�
���"+"$���"�!(���"�$��"�������	�!"

$o�l-m-];�|_;�ruo�bvbombm]�o=�-m�;1ov�v|;l�v;u�b1;�;==;1|b�;Ѵ�ķ� b|�
bv�blrou|-m|�|o�0;�-0Ѵ;�|o�t�-m|b=��b|� bm�-��-��|_-|�u;=Ѵ;1|v�b|v�|u�;�
�-Ѵ�;�|o�|_;�0;m;=b1b-u��Ő�Ѵ-m7;u�;|�-Ѵĺķ�ƑƏƐѶőĺ��m�bm7�v|ub-Ѵbv;7�-]ubŊ
1�Ѵ|�u;ķ�;1ov�v|;l�v;u�b1;v�lb]_|�0;��-Ѵ�;7�-v�|_;�bm1u;-v;�bm�|o|-Ѵ�
�b;Ѵ7�ou�;1omolb1��-Ѵ�;�];m;u-|;7�0��|_;�v;u�b1;ĺ��o�;�;uķ�|_bv�l-��
mo|�0;� |_;�lov|�-rruorub-|;�l;|ub1� =ou�-� vl-ѴѴ_oѴ7;u� =-ulķ��_;u;�
lov|�ruo7�1;�bv�mo|�voѴ7ķ�-m7�|_;�rubl-u��-bl�bv�|o�=;;7�|_;�=-lbѴ�ĺ�
�m� |_;v;� v�v|;lvķ� b|� bv� |_;�m�|ub|bom-Ѵ� �-Ѵ�;�o=� |_;� =oo7�ruo7�1;7ķ�
|_;�;m;u];|b1�-m7�=bm-m1b-Ѵ�1ov|v�o=�Ѵ-0o�u�-m7�o|_;u�bmr�|vķ�-m7�|_;�
v|-0bѴb|��o=�=oo7�v�rrѴ��|_uo�]_�|_;��;-u��_b1_�-u;�lov|�blrou|-m|�
Ő�om;vķ�ƑƏƐƕĸ��-7b�-Ѵ-�;|�-Ѵĺķ�ƑƏƐƓőĺ�&vbm]�-�m;|�ouh�-rruo-1_ķ�b|�bv�
rovvb0Ѵ;�|o�t�-m|b=��|_;�m�|ub|bom-Ѵ�u-|_;u�|_-m�|_;�lom;|-u��o�|r�|�
o=� |_;� =-ul�0�� Ѵbmhbm]� 1uorv� Őou� Ѵb�;v|o1hő��b|_� |_;� m�|ub;m|v� |_;��
ruo�b7;�Ő�o��Ɛőĺ

�Ѵ|_o�]_�_�l-mv�;�;u|�1omvb7;u-0Ѵ;�bm=Ѵ�;m1;�o�;u�|_;�;1ov�vŊ
|;lv� bm��_b1_�|_;�� Ѵb�;ķ� b|� bv�7b==b1�Ѵ|� |o� bm1ourou-|;�|_;l�-v� =�m1Ŋ
|bom-Ѵ�1olrom;m|v�o=�-m�;1oѴo]b1-Ѵ�m;|�ouhĺ��o7;v�bm�-m�;1oѴo]b1-Ѵ�
m;|�ouh�-u;�o=|;m�1omm;1|;7�0-v;7�om�|_;bu�=;;7bm]�Ő|uor_b1ő�u;Ѵ-Ŋ
|bomv_brv��b|_�om;�-mo|_;u�Őbĺ;ĺ��_o�;-|v��_oőķ�0�|�|_;�=oo7�v�rrѴ��
o=� lov|� _�l-mv� bv� mo�� vo� ]Ѵo0-Ѵbv;7� |_-|� |_;bu� |uor_b1� bm|;u-1Ŋ
|bomv��b|_� Ѵo1-ѴѴ��o11�uubm]�vr;1b;v�-u;�m;]Ѵb]b0Ѵ;ĺ� �m7;;7ķ� |_;� =;��
=oo7��;0v��_b1_� 7o� bm1Ѵ�7;� _�l-mv� |;m7� |o� u;=;u� |o� ru;Ŋ�_bv|oub1�
_�m|;uŊ�]-|_;u;uv�Ő;ĺ]ĺ�	�mm;�;|�-Ѵĺķ�ƑƏƐѵő�u-|_;u�|_-m�bm7�v|ub-Ѵbv;7�

ror�Ѵ-|bomvĺ��o�;�;uķ�]b�;m�|_-|�l-m��vl-ѴѴ_oѴ7;u�=-ul;uv�o0|-bm�
l�1_�o=�|_;bu�m�|ub|bom-Ѵ� bm|-h;�7bu;1|Ѵ��=uol�|_;bu�=-ul�Ő
b]�u;�Ɛőķ�
|uor_b1�Ѵbmhv�0;|�;;m�=-ul;uv�-m7�|_;bu�1uorv�-m7�Ѵb�;v|o1h�1-m�;-vŊ
bѴ��0;�-77;7�|o�|_;�v;|�o=�m;|�ouhv�1omm;1|bm]�1uorvķ�Ѵb�;v|o1h�-m7�
�bѴ7�vr;1b;v�Ő
b]�u;�Ƒőĺ��v��;�-u;�lou;�bm|;u;v|;7�bm�|_;�m�|ub|bom-Ѵ�
�-Ѵ�;�o=�|_;v;�|uor_b1�bm|;u-1|bomvķ�u-|_;u�|_-m�|_;bu�o11�uu;m1;�r;u�
v;ķ�b|�l-��0;�lou;��-Ѵ�-0Ѵ;�|o�=u-l;�|_;v;�Ѵbmhv�-v�1omm;1|bomv�0;Ŋ
|�;;m�1uorv�Őou�Ѵb�;v|o1hő�-m7�;vv;m|b-Ѵ�m�|ub;m|vķ��_b1_�|_;�_�l-mv�
1omv�l;ĺ��=�Ѵbmhv�-u;��;b]_|;7�0��|_;�v�l�o=�m�|ub;m|v�ruo�b7;7�0��
;-1_�1uor� Ő=uol�=oo7�1olrovb|bom�|-0Ѵ;vőķ� v�1_�-� =u-l;�ouh�_b]_Ŋ
Ѵb]_|v�|_;�oub]bm�o=�;-1_�m�|ub;m|�bm�|_;�7b;|�-m7�ruo�b7;v�-m�o�;u�b;��
o=� _o�� 7b==;u;m|� 1uorv� 1olrѴ;l;m|� ;-1_� o|_;u� |o� mo�ubv_� vl-ѴѴŊ
_oѴ7;u�=-ul;uv�Ő�o��Ɛőĺ

�=�7-|-�-u;�-Ѵvo�-�-bѴ-0Ѵ;�om�|_;�7b;|-u�� bm|-h;�o=�vl-ѴѴ_oѴ7;u�
=-lbѴb;v� Ő;ĺ]ĺ� =uol�7b;|-u�� u;1-ѴѴ� v�u�;�vőķ� |_;� bm|-h;�o=�7b==;u;m|�
m�|ub;m|v� 1-m� 0;� 1-Ѵ1�Ѵ-|;7� -m7� 1olr-u;7��b|_� ;v|bl-|;7�m�|ubŊ
|bom-Ѵ� u;t�bu;l;m|v� |o�7;|;ulbm;�|_;bu�ruo0-0bѴb|��o=�7b;|-u��-7Ŋ
;t�-1��-|�|_;�ror�Ѵ-|bom�Ѵ;�;Ѵ�Ő�mv|b|�|;�o=��;7b1bm;�Ő&"őķ�ƑƏƏƏőĺ�
�b�;m�|_;�hmo�m�_;-Ѵ|_�blrѴb1-|bomv�o=�vr;1b=b1�7b;|-u��bm-7;t�-Ŋ
1b;v�Ő��uu-��;|�-Ѵĺķ�ƑƏƑƏőķ�b|�bv�rovvb0Ѵ;�|o�]o�om;�v|;r�=�u|_;u�-m7�
ru;7b1|� |_;� _�l-m� _;-Ѵ|_� 1omv;t�;m1;v� o=� Ѵovbm]� -m� ;1ov�v|;l�
v;u�b1;ĺ� 
ou� ;�-lrѴ;ķ� Ѵovv� o=� roѴѴbm-|bom� v;u�b1;v� bv� ru;7b1|;7� |o�
bm1u;-v;� u-|;v� o=� momŊ�1oll�mb1-0Ѵ;� -m7� m�|ub|bomŊ�u;Ѵ-|;7� 7bvŊ
;-v;v� -v� -� u;v�Ѵ|� o=� u;7�1;7� bm|-h;� o=� roѴѴbm-|ouŊ�7;r;m7;m|ķ�
lb1uom�|ub;m|Ŋ�ub1_� _;-Ѵ|_�� =oo7v� v�1_� -v� =u�b|vķ� �;];|-0Ѵ;v� -m7�
m�|v� Ő"lb|_� ;|� -Ѵĺķ� ƑƏƐƔőĺ� �Ѵ|;um-|b�;Ѵ�ķ� |_;� _�l-m� _;-Ѵ|_� 0;m;Ŋ
=b|v� o=� u;v|oubm]� -m� ;1ov�v|;l� v;u�b1;� 1o�Ѵ7� 0;� lo7;ѴѴ;7� �vbm]�
|_bv� |�r;� o=� m;|�ouh� -rruo-1_ĺ� $_�vķ� -77bm]� 1uorŊ�m�|ub;m|� Ѵbmhv�
|o�-�m;|�ouh��_b1_�l-rv�|_;�;1ov�v|;l�v;u�b1;v�-m7�7bvv;u�b1;v�
|_-|�-==;1|�1uorv�l;-mv��;�1-m��bv�-Ѵbv;�_o���bѴ7�vr;1b;v�v�1_�-v�


 ��&!� �ƒՊ��m;|�ouhŊ�0-v;7�7;rb1|bom�o=�|_;�;1oѴo]b1-Ѵ�bm|;u-1|bomv�]b�bm]�ubv;�|o�;1ov�v|;l�v;u�b1;v�-m7�7bvv;u�b1;v�|_-|�bm=Ѵ�;m1;�
1uor�ruo7�1|bom�om�-�vl-ѴѴ_oѴ7;u�=-ulĺ��1oѴo]b1-Ѵ�bm|;u-1|bomv��_b1_�7bu;1|Ѵ��u;v�Ѵ|�bm�-m�;1ov�v|;l�v;u�b1;�ou�7bvv;u�b1;�-u;�v_o�m�-v�=�ѴѴ�
Ѵbm;v�Ő0Ѵ-1h�-m7�u;7�u;vr;1|b�;Ѵ�ő��_bѴ;�bm|;u-1|bomv��_b1_�bm7bu;1|Ѵ��1om|ub0�|;�|o�|_;�ruo�bvbombm]�o=�-m�;1ov�v|;l�v;u�b1;�ou�7bvv;u�b1;�-u;�
v_o�m�-v�7-v_;7�Ѵbm;vĺ�$_bv�7;lomv|u-|;v�|_;�1olrѴ;��-m7�o=|;m��m;�r;1|;7�;==;1|v�|_-|��bѴ7�rѴ-m|�-m7�-mbl-Ѵ�vr;1b;v�l-��_-�;�om�1uor�
ruo7�1|bomĺ�
ou�;�-lrѴ;ķ�rѴ-m|�vr;1b;v�Ɛ�Ő-��;;7ő�1olr;|;v��b|_�1uor�rѴ-m|v�=ou�m�|ub;m|v�Ő7bu;1|�m;]-|b�;�;==;1|�om�1uor�ruo7�1|bomő�0�|�
-Ѵvo�v�rrou|v�ror�Ѵ-|bomv�o=�r;v|�ru;7-|ou�Ƒ��_b1_�u;7�1;v�ror�Ѵ-|bomv�o=�r;v|�vr;1b;v�ƒ�-m7�|_;u;=ou;�bm7bu;1|Ѵ��v�rrou|v�1uor�ruo7�1|bomĺ�
�olrѴ;|;Ѵ��v�rru;vvbm]�|_bv��;;7�l-��|_;u;=ou;�mo|�0;�|_;�lov|�;==;1|b�;�l-m-];l;m|�v|u-|;]�ĺ��m�1om|u-v|ķ�rѴ-m|�vr;1b;v���_-v�mo�7bu;1|�
bm|;u-1|bom��b|_�1uor�rѴ-m|v�0�|�m;�;u|_;Ѵ;vv�v�rrou|v�1uor�ruo7�1|bom��b-�b|v�0;m;=b1b-Ѵ�;==;1|�om�1uor�roѴѴbm-|ouv�



ՊՍՊ |ՊƕPeople and NatureTIMBERLAKE ET AL.

rѴ-m|vķ� roѴѴbm-|ouv�ou� r;v|v� bm=Ѵ�;m1;� |_;�_;-Ѵ|_� -m7�m�|ub|bom�o=�
|_;�=-ulbm]�_o�v;_oѴ7ĺ�);�1-m�-Ѵvo�b7;m|b=��m�|ub;m|v�|_-|�l-��0;�
r-u|b1�Ѵ-uѴ����Ѵm;u-0Ѵ;� |o� |_;� Ѵovv�ou�7bvu�r|bom�o=�-m�;1ov�v|;l�
v;u�b1;ķ� =ou�;�-lrѴ;��b|-lbm���-m7�=oѴ-|;��_b1_�-u;�7;ub�;7�|o�-�

Ѵ-u];u�;�|;m|�=uol�roѴѴbm-|ouŊ�7;r;m7;m|�1uorv�Ő�bѴ;uv�;|�-Ѵĺķ�ƑƏƐƐĸ�
"lb|_�;|�-Ѵĺķ�ƑƏƐƔőĺ

��m;|�ouh�-rruo-1_�-ѴѴo�v��v�|o� b7;m|b=��l-m-];l;m|�-1|bomv�
�_b1_�-u;�Ѵbh;Ѵ��|o�bm1u;-v;�r;orѴ;ŝv�v�rrѴ��-m7�-7;t�-1��o=�vr;1b=b1�
m�|ub;m|v� ou�l-h;� |_;� v�rrѴ��lou;� u;vbѴb;m|� |o� 7bvu�r|bomĺ� 
ou� ;�Ŋ
-lrѴ;ķ��;�1o�Ѵ7�b7;m|b=��]uo�rv�o=��bѴ7�rѴ-m|v��_b1_�v�rrou|�l-m��
1uor� roѴѴbm-|ouv� ou� r;v|� ru;7-|ouv��_bѴ;� _ov|bm]� =;�� r;v|� vr;1b;v�
-m7��b1;��;uv-ĺ�)_bѴ;�u�u-Ѵ�=-ul;uv�-u;�Ѵbh;Ѵ��|o�rovv;vv�l�1_�o=�|_bv�
hmo�Ѵ;7];�-Ѵu;-7�ķ�|_;�-0bѴb|��|o�ru;7b1|�|_;�;==;1|�o=�vr;1b=b1�l-mŊ
-];l;m|�v1;m-ubov�om�_o�v;_oѴ7�m�|ub|bom�-m7�-7-r|�l-m-];l;m|�
ru-1|b1;v� bm�|_;�=-1;�o=�mo�;Ѵ�;m�buoml;m|-Ѵ�v|u;vvouvķ�v�1_�-v�1ѴbŊ
l-|;�1_-m];ķ�l-��v|bѴѴ�0;��v;=�Ѵĺ��mv|;-7�o=�|-hbm]�-�];m;u-Ѵ�ļu�Ѵ;�o=�
|_�l0Ľ�-rruo-1_�|o�;1oѴo]b1-Ѵ�bm|;mvb=b1-|bomķ�|_bv�-rruo-1_�1-m�-Ѵvo�
0;� �v;7� |o� b7;m|b=��lou;� |-u];|;7ķ� Ѵ-0o�uŊ�v-�bm]� -m7� vb|;Ŋ�vr;1b=b1�
l-m-];l;m|� bm|;u�;m|bomvĺ� $_;v;�l-��_;Ѵr� u;7�1;� |_;�0�u7;m�o=�
7u�7];u��|_-|�bv�o=|;m�-vvo1b-|;7��b|_�-]uo;1oѴo]b1-Ѵ�7;�;Ѵorl;m|�
ruof;1|v�Ő�-Ѵ0u;m7|�;|�-Ѵĺķ�ƑƏƐƓĸ��;�b||ķ�ƑƏƏƏőĺ��ou;o�;uķ�|_;�-0bѴb|��
|o� 7u-��l;1_-mbv|b1ķ� �bv�-Ѵ� Ѵbmhv� 0;|�;;m��bѴ7� vr;1b;vķ� 1uorv� -m7�
_�l-mŊ�1omv�l;7�m�|ub;m|v�ruo�b7;v�-�ro�;u=�Ѵ�|ooѴ�=ou� bm=oulbm]�
-m7�ruolo|bm]�-]ubŊ�;m�buoml;m|-Ѵ�roѴb1��-m7�7;�;Ѵorl;m|��ouhķ�-v�
�;ѴѴ�-v�v;u�bm]�-v�-��v;=�Ѵ�;7�1-|bom�|ooѴ�Ő�o1o1h�;|�-Ѵĺķ�ƑƏƐѵőĺ

ѵՊ |Պ��"��������$)�!�����!�����

�!�
�����$�$���������!�$�(��
MANAGEMENT

$_;�vl-ѴѴ�vb�;�-m7�1Ѵov;�vr-|b-Ѵ�1Ѵ�v|;ubm]�o=�vl-ѴѴ_oѴ7;u�=-ulv�l;-mv�
|_-|�;1ov�v|;l�v;u�b1;v�-u;�v_-u;7�0;|�;;m�l�Ѵ|brѴ;�=-ulv�-m7�1-mŊ
mo|�0;�l-m-];7�0��-�vbm]Ѵ;�=-ulbm]�_o�v;_oѴ7�bm�bvoѴ-|bom�Ő
b]�u;�Ɛőĺ�
$_;�-]ub1�Ѵ|�u-Ѵ�ruo7�1|b�b|��-m7�=oo7�-m7�m�|ub|bom�v;1�ub|��o=�;-1_�
bm7b�b7�-Ѵ� =-ulbm]� _o�v;_oѴ7� bv� |_;u;=ou;� bm=Ѵ�;m1;7� 0�� |_;�l-mŊ
-];l;m|�ru-1|b1;v�o=�m;b]_0o�ubm]�=-ul;uvĺ�
ou�;�-lrѴ;ķ�;�1;vvb�;�
r;v|b1b7;�-rrѴb1-|bom�0��om;�=-ul;u�l-��u;7�1;�ror�Ѵ-|bomv�o=�m-|�Ŋ
u-Ѵ�r;v|�;m;lb;v�-m7�roѴѴbm-|ouv�om�m;b]_0o�ubm]�=-ulvķ�7blbmbv_bm]�
|_;bu�;1ov�v|;l�v;u�b1;vĺ��oor;u-|bom�0;|�;;m�vl-ѴѴ_oѴ7;u�=-ul;uv�
bv� |_;u;=ou;�1u�1b-Ѵ�0�|� bv�7;r;m7;m|��rom�-� u-m];�o=�1olrѴ;��voŊ
1b-Ѵ�=-1|ouv�or;u-|bm]��b|_bm�-m7�0;|�;;m�_o�v;_oѴ7v�Ő&7u�ķ�ƐƖƖѵőĺ�

-1|ouv� v�1_� -v� Ѵ-m7�o�m;uv_br� v|-|�vķ��;-Ѵ|_ķ� ;7�1-|bomķ� ];m7;uķ�
1Ѵ-vv� -m7� ;|_mb1b|�� l-�� -ѴѴ� bm=Ѵ�;m1;� -� =-ul;uŝv� -11;vv� |o� hmo�ѴŊ
;7];�-m7�u;vo�u1;vķ�|_;bu�ro�;u�|o�l-h;�7;1bvbomv�Ő�oѴl;Ѵbmķ�ƑƏƐƖő�
-m7� lo|b�-|bom� |o� bm�;v|� bmķ� ou� 1_-m];� -]uo;1oѴo]b1-Ѵ� ru-1|b1;v�
Ő�Ѵ-1;ķ�ƑƏƏƖőĺ�
ou�;�-lrѴ;ķ� bm�l-m��r-|ub-u1_-Ѵ� u�u-Ѵ�1oll�mb|b;vķ�
�ol;m� =-1;� 7b==b1�Ѵ|b;v� bm� o0|-bmbm]ķ� -u|b1�Ѵ-|bm]� -m7� -1|bm]� �rom�
|_;bu�-]uo;1oѴo]b1-Ѵ�hmo�Ѵ;7];�Ő�;�b||ķ�ƑƏƏƏőĺ�$_;u;=ou;ķ�1;m|u-Ѵ�|o�
|_;�v�11;vv�o=�-m��v�v|-bm-0Ѵ;�=-ulbm]�bmb|b-|b�;�bv�-m��m7;uv|-m7bm]�
o=�|_;�Ѵo1-Ѵ�vo1b-Ѵ�1om|;�|�-m7�;�bv|bm]�ro�;u�v|u�1|�u;v�|_-|�bm=Ѵ�Ŋ
;m1;�=-ul;u�7;1bvbomvķ�hmo�Ѵ;7];�v_-ubm]�-m7�1oor;u-|bomĺ

�oor;u-|b�;�=-ulbm]�v�v|;lv�-u;�1ollom�-m7�_b]_Ѵ��7;�;Ѵor;7�
-lom]�vl-ѴѴ_oѴ7;u�=-ulbm]�1oll�mb|b;vĺ�
ou�bmv|-m1;ķ�l-m��vl-ѴѴŊ
_oѴ7;uv�;m]-];�bm�u;1bruo1-Ѵ�Ѵ-0o�u�v_-ubm]�-uu-m];l;m|vķ�1oor;u-Ŋ
|b�;�buub]-|bom�-m7�Ѵb�;v|o1h�]u-�bm]�-]u;;l;m|vķ�-m7�l-��0;Ѵom]�|o�
]uo�rv�v�1_�-v�1oll�mb|��=ou;v|��v;u�]uo�rv�ou�=-ul;u�1oor;u-|b�;v�

��*�ƐՊ�-v;�v|�7��=uol���lѴ-�	bv|ub1|ķ��;r-Ѵ

��lѴ-� bv� -� u;lo|;� lo�m|-bm� 7bv|ub1|� Ő-Ѵ|b|�7;� ƖƏƏŋ�
ƓķƏƏƏ�lő�bm�|_;��-um-Ѵb�ruo�bm1;�o=��;v|;um��;r-Ѵ�Ő
b]�u;�Ɠőĺ�
�v� -� u;v�Ѵ|� o=� b|v� vo1b-Ѵķ� ;1omolb1� -m7� r_�vb1-Ѵ� bvoѴ-|bomķ�
|_;�u;]bom�_-v�_b]_�u-|;v�o=�=oo7�bmv;1�ub|�ķ�Ѵo��_o�v;_oѴ7�
bm1ol;� -m7� -� _;-��� u;Ѵb-m1;� om� v�0vbv|;m1;� -]ub1�Ѵ|�u;�
Ő�o�;uml;m|�o=��;r-Ѵ�ş�&mb|;7��-|bomv��_bѴ7u;mŝv�
�m7ķ�
ƑƏƐƖőĺ� ���b7;� u-m];� o=� 1uorv� -u;� ]uo�mķ� bm1Ѵ�7bm]�l-m��
roѴѴbm-|ouŊ�7;r;m7;m|�vr;1b;v�v�1_�-v�-rrѴ;vķ�0;-mvķ�r�lrŊ
hbmv�-m7�0�1h�_;-|��_b1_�1olrubv;�-m�blrou|-m|�r-u|�o=�
r;orѴ;ŝv�7b;|vĺ�
-ulbm]�_o�v;_oѴ7v�-u;�1Ѵ�v|;u;7�bm|o�vl-ѴѴ�
�bѴѴ-];vķ�-7f-1;m|�|o�1Ѵov;Ѵ��vr-1;7�=b;Ѵ7v�l;-mbm]�;1ov�vŊ
|;l�v;u�b1;v�-u;�v_-u;7�0;|�;;m�l�Ѵ|brѴ;�_o�v;_oѴ7v�-m7�
l�v|�0;�l-m-];7�1oѴѴ;1|b�;Ѵ�ĺ��oѴѴ-0ou-|b�;�=-ulbm]�v|u�1Ŋ
|�u;v� -u;� 1ollomķ� bm1Ѵ�7bm]� u;1bruo1-Ѵ� Ѵ-0o�u� v_-ubm]ķ�
=-ul;u� 1oor;u-|b�;v� -m7� v_-u;7��v;�o=� m-|�u-Ѵ� u;vo�u1;v�
v�1_� -v� �-|;u� -m7� ]u-�bm]� Ѵ-m7ĺ� �oѴѴbm-|bom� bv� -mo|_;u�
v_-u;7�m-|�u-Ѵ�u;vo�u1;�|_-|�1o�Ѵ7�0;�1oѴѴ;1|b�;Ѵ��l-m-];7�
0�� =-ul;uv� |o� blruo�;� -]ub1�Ѵ|�u-Ѵ� ruo7�1|b�b|�� -m7� =oo7�
-m7�m�|ub|bom�v;1�ub|�ĺ��o�;�;uķ��b|_�Ѵblb|;7�-�-u;m;vv�0��
=-ul;uv�o=�|_;�blrou|-m1;�o=�roѴѴbm-|bom�v;u�b1;vķ�-m7��;u��
Ѵb||Ѵ;�bm=oul-|bom�om�|_;�vr;1b;v�bm�oѴ�;7�-m7�_o��|_;��bmŊ
|;u-1|��b|_�blrou|-m|�1uorv�-m7��bѴ7�rѴ-m|vķ�b|�bv�mo|�1Ѵ;-u�
_o��|_bv�v;u�b1;��o�Ѵ7�0;�lov|�;==;1|b�;Ѵ��l-m-];7ĺ

&vbm]� -� rѴ-m|ŋ�roѴѴbm-|ou� 7-|-v;|� =uol� v;�;m� =-ulv� bm�
��lѴ-� -m7� -� _o�v;_oѴ7� =oo7� 1omv�lr|bom� 7-|-v;|� =uol�
u�u-Ѵ��;r-Ѵ�Ő�-uubvŊ�
u��;|�-Ѵĺķ�ƑƏƐѶőķ�bm�1ol0bm-|bom��b|_�-�
=oo7�1olrovb|bom�|-0Ѵ;�Ő�-uubvŊ�
u��;|�-Ѵĺķ�ƑƏƐѵőķ��;�7;lomŊ
v|u-|;� _o�� -� m;|�ouh� -rruo-1_� 1-m� 0;� �v;7� |o� Ѵbmh��bѴ7�
rѴ-m|vķ� roѴѴbm-|ouv� -m7� 1uorvķ� �b|_� _�l-mŊ�1omv�l;7� lbŊ
1uom�|ub;m|v�Ő
b]�u;�Ɣőĺ�$_bv�-ѴѴo�v��v�|o�b7;m|b=��|_;�1uorv�
ruo�b7bm]� h;��lb1uom�|ub;m|v� |o� vl-ѴѴ_oѴ7;u� =-ul;uvķ� |_;�
bmv;1|v�|_-|��bvb|�|_;v;�1uorv�-m7�|_;��bѴ7�rѴ-m|�vr;1b;v�|_-|�
v�rrou|� |_;v;�roѴѴbm-|ouvĺ��b�;m� |_-|� |_;�rѴ-m|ŋ�roѴѴbm-|ou�
m;|�ouh�omѴ��bm1Ѵ�7;v�-�v�0v;|�o=�1uorv�]uo�m�bm�|_bv�u;Ŋ
]bom�Őom;v�|_-|��;u;�=Ѵo�;ubm]�-|�|_;�|bl;�o=�v�u�;�őķ�-m7�
|_;�=oo7�1omv�lr|bom�7-|-�-u;�7bv-]]u;]-|;7�-|�|_;�=oo7�
]uo�r�Ѵ;�;Ѵ�Ő;ĺ]ĺ�]u;;m�Ѵ;-=���;];|-0Ѵ;vķ�r�Ѵv;v�;|1ĺő�u-|_;u�
|_-m�|_;�bm7b�b7�-Ѵ�1uor�Ѵ;�;Ѵķ�|_bv�m;|�ouh�v_o�Ѵ7�mo|�0;�
v;;m�-v�-�=�ѴѴ�u;ru;v;m|-|bom�o=�u;-Ѵb|�ĺ��mv|;-7ķ�b|�v;u�;v�|o�
7;lomv|u-|;�_o�Ō��b|_�-�lou;�7;|-bѴ;7�7-|-v;|Ō�|_bv�-rŊ
ruo-1_�1o�Ѵ7�0;�-rrѴb;7� |o�t�-m|b=�� |_;�m�|ub|bom-Ѵ��-Ѵ�;�
o=�-m�;1ov�v|;l�v;u�b1;�-m7� b7;m|b=�� |_;��bѴ7�vr;1b;v� bmŊ
�oѴ�;7�bm�b|v�ruo�bvbom�Őv;;��rr;m7b��"Ɛ�=ou�lou;�7;|-bѴvőĺ



ѶՊ |ՊՊՍPeople and Nature TIMBERLAKE ET AL.

Ő�b�bho�-�;|�-Ѵĺķ�ƑƏƑƏőĺ�$_;v;�;�bv|bm]�vo1b-Ѵ�v|u�1|�u;v�-m7�1omm;1Ŋ
|bomv�0;|�;;m�vl-ѴѴ_oѴ7;uv�1-m�0;�|_o�]_|�o=�-v�r-u|�o=�|_;bu�ļvo1b-Ѵ�
1-rb|-ѴĽŌ�-� |;ul� �v;7� |o� 7;v1ub0;� |_;� vo1b-Ѵ� 0om7vķ� |u�v|� -m7� u;1bŊ
ruo1b|��0;|�;;m�-m7�-lom]�-1|ouv�-m7�bmv|b|�|bomv�Ő�oѴ;l-mķ�ƐƖѶѶőĺ�
�b]_�vo1b-Ѵ�1-rb|-Ѵ� =-1bѴb|-|;v�1oor;u-|bom�0�� Ѵo�;ubm]�|_;�1ov|v�o=�
�ouhbm]�|o];|_;uķ�-11;Ѵ;u-|bm]�|_;�vru;-7�o=�m;��b7;-v�-m7�u;7�1bm]�
|_;�1_-m1;v�o=�bm7b�b7�-Ѵv�;m]-]bm]�bm�ļv;Ѵ=bv_Ľ�-1|bomv��b|_�m;]-|b�;�
o�|1ol;vķ�v�1_�-v�u;vo�u1;�7;]u-7-|bom�Ő�u;||��ş�"lb|_ķ�ƑƏƏƓőĺ�
ou�
vl-ѴѴ_oѴ7;u�=-ul;uvķ�b|�bv�-m�blrou|-m|�7;|;ulbm-m|�o=�|_;bu�-0bѴb|��|o�
Ѵ;-umķ�-rrѴ��m;��v�v|-bm-0Ѵ;�=-ulbm]�ru-1|b1;v�-m7�-7-r|�|o�]Ѵo0-Ѵ�
ru;vv�u;v�v�1_�-v�1Ѵbl-|;�1_-m];�-m7�;1oѴo]b1-Ѵ�7;]u-7-|bom�Ő�u;||��
;|�-Ѵĺķ�ƑƏƑƏőĺ�
ou�;�-lrѴ;ķ�bm1u;-v;7�vo1b-Ѵ�1omm;1|;7m;vv�|_uo�]_�
=-ul;u�1oor;u-|b�;vķ�_o�v;_oѴ7�1oll�mb1-|bom�m;|�ouhv�-m7�|;1_Ŋ
moѴo]��Ѵ;-umbm]�]uo�rv�_-�;�0;;m�v_o�m�|o�;m_-m1;�|_;�-7or|bom�o=�
m;��|;1_moѴo]b;vķ�bm1u;-v;�_o�v;_oѴ7�bm1ol;�-m7�blruo�;�;m�buomŊ
l;m|-Ѵ�o�|1ol;v�=ou�vl-ѴѴ_oѴ7;u�=-ul;uv�Ő�b�bho�-�;|�-Ѵĺķ�ƑƏƑƏĸ��-�
ş��07�Ѵ-bķ�ƑƏƐѵĸ�)��ş��u;||�ķ�ƑƏƏƓőĺ

�bh;�;1oѴo]b1-Ѵ� m;|�ouhvķ� vo1b-Ѵ� m;|�ouhv�ruo�b7;� -m�;==;1|b�;�
|ooѴ� =ou� -m-Ѵ�vbm]� -m7� �bv�-Ѵbvbm]� 1olrѴ;�� bm|;u-1|bomv� -m7� _-�;�
_;Ѵr;7� ;�rѴ-bm� -��b7;� u-m];� o=� r_;mol;m-� bm� |_;� vo1b-Ѵ� v1b;m1;v�
Ő�ou]-||b�;|�-Ѵĺķ�ƑƏƏƖőĺ�
ou�;�-lrѴ;ķ�|_;�v|u�1|�u;�o=�-�vo1b-Ѵ�m;|�ouh�
1-m�0;��v;7�|o�;�-Ѵ�-|;�vo1b-Ѵ�1-rb|-Ѵ�-m7�b7;m|b=��ļv|u�1|�u-Ѵ�_oѴ;vĽ�
�_b1_�l-��0;� Ѵblb|bm]�|_;�vru;-7�o=�m;�� b7;-v�-m7� bm=oul-|bom�|o�
1;u|-bm�]uo�rv�Ő��u|ķ�ƑƏƏƏőĺ� �m�|_;�1om|;�|�o=�vl-ѴѴ_oѴ7;u�=-ulbm]ķ�
|_bv� m;|�ouh� -rruo-1_� 1o�Ѵ7�0;��v;7� |o� ;�-Ѵ�-|;� |_;� bm|;u-1|bomv�
-lom]� 7b==;u;m|� ]uo�rv� o=� =-ul;uvķ� ;�|;mvbom� �ouh;uv� -m7� o|_;u�
u;Ѵ;�-m|�-1|ouv� Ő
b]�u;�ѵőĺ� �|� 1-m�-Ѵvo�1om|ub0�|;� |o� b7;m|b=�bm]�h;��
1_-mm;Ѵv�=ou�vru;-7bm]�hmo�Ѵ;7];ķ�0ub7]bm]�vo1b-Ѵ�]-rv�-m7�u;-1_bm]�
bvoѴ-|;7�ou�7bv;m=u-m1_bv;7�]uo�rv� Ő;ĺ]ĺ��-7b�-Ѵ-�;|�-Ѵĺķ�ƑƏƐѵőĺ�$_bv�
�bѴѴ�0;�h;��|o�-1_b;�bm]�bm1Ѵ�vb�;ķ�;t�b|-0Ѵ;�-m7�v�v|-bm-0Ѵ;�blruo�;Ŋ
l;m|v�bm�_;-Ѵ|_�-m7��;Ѵ=-u;�o�|1ol;vĺ

$_;�lov|�1olru;_;mvb�;��m7;uv|-m7bm]�o=�vl-ѴѴ_oѴ7;u�=-ulv�bv�
Ѵbh;Ѵ��|o�1ol;�=uol�;�-lbmbm]�|_;�vo1b-Ѵ�-m7�;1oѴo]b1-Ѵ�7bl;mvbomv�
|o];|_;uķ� 1omvb7;ubm]� |_;l� -v� -� vbm]Ѵ;� bm|;u1omm;1|;7� -m7� bm|;uŊ�
7;r;m7;m|�vo1boŊ�;1oѴo]b1-Ѵ�v�v|;l�Ő
b]�u;�Ƒőĺ���Ѵ|bѴ-�;u�m;|�ouhv�
-u;�-�m;��=uom|b;u�bm�|_;�v|�7��o=�vo1boŊ�;1oѴo]b1-Ѵ�v�v|;lvķ�ruo�b7bm]�
-��-Ѵ�-0Ѵ;� |ooѴ� =ou�l;u]bm]�m;|�ouhv�1omvbv|bm]�o=�l�Ѵ|brѴ;�7b==;uŊ
;m|�bm|;u-1|bom�|�r;v�Ő�o_-mķ�ƑƏƐѵĸ���|1_bmvom�;|�-Ѵĺķ�ƑƏƐѶĸ��bѴovo=�
;|�-Ѵĺķ�ƑƏƐƕőĺ�&m7;uv|-m7bm]�|_;�v|u�1|�u;�o=�|_;v;�vo1boŊ�;1oѴo]b1-Ѵ�

m;|�ouhv�-ѴѴo�v��v�|o�l;-v�u;�-m7�lo7;Ѵ�|_;bu�u;vbѴb;m1;�|o�v|u;vvŊ
ouvķ� v�1_�-v�;m�buoml;m|-Ѵ�ou� vo1b-Ѵ� 1_-m];ķ� -m7� b7;m|b=�� =;-|�u;v�
|_-|� ruo�b7;� blrou|-m|� -7-r|b�;� 1-r-1b|�ķ� =ou� ;�-lrѴ;ķ� ļ1Ѵov;7ķ�
vo1boŊ�;1oѴo]b1-Ѵ�|ub-m]Ѵ;vĽ��_b1_�-ubv;��_;m�|�o�-1|ouv�1oѴѴ-0ou-|;�
bm�|_;�l-m-];l;m|�o=�-�v_-u;7�u;vo�u1;�Ő�-um;v�;|�-Ѵĺķ�ƑƏƐƕőĺ��|�l-��
-Ѵvo�-ѴѴo���v�|o�b7;m|b=��h;�v|om;�vr;1b;v�Ő�-]�-�;|�-Ѵĺķ�ƑƏƐƖő�ou�h;�Ŋ
v|om;�-1|ouv��_o�-u;�bm�-�rovb|bom�|o�bm=Ѵ�;m1;�o�|1ol;v�bm�vo1boŊ�
;1oѴo]b1-Ѵ�v�v|;lv�Őࠑv|;u0Ѵol�;|�-Ѵĺķ�ƑƏƐƔőĺ���u�=u-l;�ouh�o==;uv�-�
m;���-��o=�-rrѴ�bm]�|_;�l�Ѵ|bŊ�Ѵ-�;u�m;|�ouh�-rruo-1_ķ��vbm]�_�l-m�
m�|ub;m|�1omv�lr|bom�-v�-�ļ1uovvŊ�Ѵ;�;Ѵ�1�uu;m1�Ľ�|o�Ѵbmh�|_;�vo1b-Ѵ�-m7�
;1oѴo]b1-Ѵ�m;|�ouhvĺ�"|�7�bm]�|_;�1ol0bm;7�1om|ub0�|bomv�o=�vo1b-Ѵ�
-m7�;1oѴo]b1-Ѵ�=-1|ouv�|o�_�l-m�m�|ub|bom�bv�Ѵbh;Ѵ��|o�u;�;-Ѵ�lou;�v�vŊ
|-bm-0Ѵ;� -m7�;t�b|-0Ѵ;� voѴ�|bomv� |o� vl-ѴѴ_oѴ7;u� =oo7�-m7�m�|ub|bom�
v;1�ub|�ķ� bm� Ѵbm;��b|_�|_;�&mb|;7��-|bomv�"�v|-bm-0Ѵ;�	;�;Ѵorl;m|�
�o-Ѵv�Ő&mb|;7��-|bomvķ�ƑƏƐƔőĺ

ƕՊ |Պ ����$�$���"

��u�v|�7��_-v�|�o�l-bm�Ѵblb|-|bomvĺ�
buv|ķ�|_o�]_��;�_-�;�ru;v;m|;7�
vl-ѴѴ_oѴ7;u� =-ul;uv�-v�_b]_Ѵ��7;r;m7;m|�om� |_;bu�o�m�-]ub1�Ѵ|�u-Ѵ�
ruo7�1|bom� =ou� |_;bu� =oo7� -m7� m�|ub|bom� v;1�ub|�ķ��;� -1hmo�Ѵ;7];�
|_-|�|o|-Ѵ�v�0vbv|;m1;�-]ub1�Ѵ|�u;�bv�mo��u-u;�-m7�lov|�vl-ѴѴ_oѴ7;uv�
Őbm1Ѵ�7bm]�|_ov;�bm�o�u��;r-Ѵb�=b;Ѵ7�vb|;vő�0���-m7�v;ѴѴ�-|�Ѵ;-v|�-�vl-ѴѴ�
ruorou|bom�o=��_-|�|_;��;-|�-m7�]uo�ĺ��;�;u|_;Ѵ;vvķ�o�u�=u-l;�ouh�
u;l-bmv��v;=�Ѵ�-v�b|�1-m�;-vbѴ��0;�-7-r|;7�|o�bm1Ѵ�7;�|_;�1om|ub0�|bom�
o=�;1ov�v|;l�v;u�b1;v�|o�bm1ol;�u-|_;u�|_-m�m�|ub|bom�-m7ķ�Ѵbh;�bv;ķ�
|_;�1om|ub0�|bom�o=�r�u1_-v;7�u-|_;u�|_-m�_ol;Ŋ�]uo�m�=oo7v�|o�m�Ŋ
|ub;m|�bm|-h;ĺ�";1om7ķ��_bѴ;��;��;u;�-0Ѵ;�|o�7;lomv|u-|;�-�ru-1|b1-Ѵ�
-rrѴb1-|bom�o=�|_;�;1oѴo]b1-Ѵ�1olrom;m|�o=�|_bv�=u-l;�ouh�ŐѴbmhbm]�
|_;� ;1oѴo]b1-Ѵ� m;|�ouh� |o� _�l-mŊ�1omv�l;7� m�|ub;m|vőķ� |_;� vo1b-Ѵ�
1olrom;m|�u;l-bmv�r�u;Ѵ��1om1;r|�-Ѵ�=ou�mo�ķ�|_o�]_�1o�Ѵ7�=;-vbŊ
0Ѵ��0;�bm1ourou-|;7�b=�|_;�u;Ѵ;�-m|�7-|-��;u;�-�-bѴ-0Ѵ;ĺ

ѶՊ |Պ �����&"���

"l-ѴѴ_oѴ7;u� =-ulv� -u;� 7b�;uv;� -m7� 1olrѴ;�� v�v|;lv� 1omvbv|bm]�
o=� -� u-m];� o=� bm|;u-1|bm]� vo1b-Ѵķ� ;1oѴo]b1-Ѵ� -m7� ;m�buoml;m|-Ѵ�


 ��&!� �ƓՊ�-r�-m7�rb1|�u;v�o=�|_;�1-v;�v|�7��vb|;�bm���lѴ-ķ��;r-Ѵ�



ՊՍՊ |ՊƖPeople and NatureTIMBERLAKE ET AL.

1olrom;m|vĺ� $_;� ru;1bv;��-�� bm��_b1_� |_;v;� 7b==;u;m|� 1olroŊ
m;m|v� bm|;u-1|� 1-m� _-�;� -m� blrou|-m|� bm=Ѵ�;m1;� om� -]ub1�Ѵ|�u-Ѵ�
ruo7�1|b�b|�ķ� |_;� ruo�bvbom� o=� ;1ov�v|;l� v;u�b1;vķ� Ѵ;�;Ѵv� o=� 1oŊ
or;u-|bom� 0;|�;;m� r;orѴ;� -m7� |_;� u;vbѴb;m1;� o=� |_;��_oѴ;� v�vŊ
|;l�|o�v|u;vvouv�v�1_�-v�1Ѵbl-|;�1_-m];ĺ�);�_-�;�v_o�m�_o��-�
m;|�ouh�-rruo-1_�1-m�_;Ѵr��v�|o��m7;uv|-m7ķ��bv�-Ѵbv;�-m7�lo7;Ѵ�
|_;v;� 1olrѴ;�� bm|;u-1|bomv� -m7� ru;v;m|;7� -� 1om1;r|�-Ѵ� =u-l;Ŋ
�ouh�=ou� Ѵbmhbm]�|_;�vo1b-Ѵ�-m7�;1oѴo]b1-Ѵ�1olrom;m|v�o=�-�=-ul�
�b-� |_;� 1om|ub0�|bom� o=� ;1ov�v|;l� v;u�b1;v� |o� vl-ѴѴ_oѴ7;u� =oo7�
-m7�m�|ub|bom�v;1�ub|�ĺ��rrѴ�bm]�|_bv�_oѴbv|b1ķ�m;|�ouhŊ�0-v;7�-rŊ
ruo-1_�|o�|_;�v|�7��o=�vl-ѴѴ_oѴ7;u�=-ulvķ�0�bѴ7bm]��rom�;�bv|bm]�
Ѵo1-Ѵ� hmo�Ѵ;7];� -m7� vo1b-Ѵ� v|u�1|�u;vķ� 1o�Ѵ7�_;Ѵr�ruo�b7;�lou;�

v�v|-bm-0Ѵ;ķ� -7-r|-0Ѵ;� -m7� ;t�b|-0Ѵ;� voѴ�|bomv� |o� vl-ѴѴ_oѴ7;u�
=oo7� -m7� m�|ub|bom� v;1�ub|�ĺ� $_bv� �bѴѴ� 0;1ol;� bm1u;-vbm]Ѵ�� blŊ
rou|-m|�-v�vl-ѴѴ_oѴ7;uv�-7-r|�|o�mo�;Ѵ�ru;vv�u;v�v�1_�-v�1Ѵbl-|;�
1_-m];�-m7�]Ѵo0-Ѵbv-|bomĺ

�����)��	�����$"
$_bv� �ouh� �-v� v�rrou|;7� 0�� |_;� �ubv|oѴ� �;m|u;� =ou� �]ub1�Ѵ|�u-Ѵ�
�mmo�-|bomķ� |_;� �-|�u-Ѵ� �m�buoml;m|� !;v;-u1_� �o�m1bѴ� Ő��!�ő�
Œ��ņ$ƏƐƒѵƑƐņƐœķ� |_;� �-|bom-Ѵ� "1b;m1;� 
o�m7-|bom� Ő�"
ő� -m7� |_;�
�1-7;l��o=�
bmѴ-m7�Ő���őĸ�1oou7bm-|;7�|_uo�]_�|_;��;Ѵlom|�
ou�l�
�Ѵbl-|;ķ� �m�buoml;m|� -m7� �;-Ѵ|_� �oѴѴ-0ou-|b�;� !;v;-u1_� �1|bomĺ�
$_;�-�|_ouv�|_-mh�$bѴ-h�"�-u�=ou�-vvbv|bm]��b|_�|_;�=b;Ѵ7�ouhĺ


 ��&!� �ƔՊ�Ѵ-m|ŋ�roѴѴbm-|ouŋ�m�|ub;m|�m;|�ouh�v_o�bm]��_b1_�roѴѴbm-|ou�]uo�rv�Őr�urѴ;�0o�;vő�-u;��bvb|bm]�|_;�=Ѵo�;uv�o=�1ollom���lѴ-�
1uorv�Ő]u;;m�0o�;vő�-m7��bѴ7�rѴ-m|v�Ő0Ѵ�;�0o�ő�-m7�_o��|_;v;�1uorv�1om|ub0�|;�|o�|_;�v�rrѴ��o=�h;��7b;|-u��lb1uom�|ub;m|v�Ő�;ѴѴo��0o�;vőĺ�
$_;��b7|_�o=�|_;��;ѴѴo��0o�;v�u;ru;v;m|v�|_;�l;-m�t�-m|b|��o=�lb1uom�|ub;m|�1omv�l;7�r;u�7-�ĸ�|_;�]u;;m�0o���b7|_�u;ru;v;m|v�|_;�
1om|ub0�|bom�o=�;-1_�1uor�|o�|o|-Ѵ�m�|ub;m|�v�rrѴ��-m7�|_;�r�urѴ;�0o���b7|_�bv�|_;�m�l0;u�o=��bvb|-|bomv�0��;-1_�roѴѴbm-|ou�]uo�rĺ��b]_Ѵb]_|;7�
bm�rbmh�bv�-m�;�-lrѴ;�o=�om;�h;��r-|_�-��bm�|_;�m;|�ouhĹ�1-uuo|v�ruo�b7;�vl-ѴѴ_oѴ7;uv��b|_�-m�blrou|-m|�vo�u1;�o=�7b;|-u���b|-lbm��ĸ�1-uuo|�
=Ѵo�;uv�-u;�-Ѵlov|�;�1Ѵ�vb�;Ѵ���bvb|;7�0��=Ѵb;v��_b1_�;mv�u;�|_;�ruo7�1|bom�o=�v;;7v�=ou�1�Ѵ|b�-|bom�|_;�=oѴѴo�bm]��;-uĸ�=Ѵb;v�-Ѵvo�u;Ѵ���rom�
u;vo�u1;v�=uol�1;u|-bm��bѴ7�rѴ-m|�vr;1b;v��_b1_�1o�Ѵ7�0;�|-u];|v�o=�bm|;u�;m|bom�|o�v�rrou|�roѴѴbm-|bom�v;u�b1;v�-m7�|_�v�bm7bu;1|Ѵ��v�rrou|�
|_;�ruo7�1|bom�o=��b|-lbm���



ƐƏՊ |ՊՊՍPeople and Nature TIMBERLAKE ET AL.

���
���$��
���$�!�"$
$_;�-�|_ouv�_-�;�mo�1om=Ѵb1|�o=�bm|;u;v|�|o�7;1Ѵ-u;�|_-|�-u;�u;Ѵ;�-m|�
|o�|_;�1om|;m|�o=�|_bv�-u|b1Ѵ;ĺ

�&$��!"ŝ ����$!��&$���"
$ĺ�ĺ$ĺķ��ĺ�ĺ�-m7��ĺ!ĺ�ĺ�1om1;b�;7�|_;�b7;-vĸ�$ĺ�ĺ$ĺ�-m7��ĺ!ĺ�ĺ�-m-Ŋ
Ѵ�v;7�|_;�7-|-ĸ�$ĺ�ĺ$ĺ�Ѵ;7�|_;��ub|bm]�o=�|_;�l-m�v1ubr|ĺ��ѴѴ�-�|_ouv�
1om|ub0�|;7� 1ub|b1-ѴѴ�� |o� |_;� 7u-=|v� -m7� ]-�;� =bm-Ѵ� -rruo�-Ѵ� =ou�
r�0Ѵb1-|bomĺ

	�$���(��������$+�"$�$����$
$_;�vl-ѴѴ�rbѴo|�7-|-v;|��v;7�bm�|_bv�v|�7��bv�-�-bѴ-0Ѵ;�bm�$-0Ѵ;�"Ɛĺ

�!��	
Thomas P. Timberlake  _||rvĹņņou1b7ĺou]ņƏƏƏƏŊƏƏƏƐŊѶƐѵѵŊƏѶƑƔ 
Alyssa R. Cirtwill  _||rvĹņņou1b7ĺou]ņƏƏƏƏŊƏƏƏƑŊƐƕƕƑŊƒѶѵѶ 

R E FE R E N CE S
�-uѴ;||oķ��ĺķ�!�;Ѵķ��ĺķ�)bm|;uvķ��ĺķ�ş�,;��-ķ��ĺ� ŐƑƏƐƔőĺ�
-ulŊ�Ѵ;�;Ѵ�r-|_Ŋ

�-�v� |o� blruo�;7� m�|ub|bom-Ѵ� v|-|�vĹ� �m|uo7�1|bom� |o� |_;� vr;1b-Ѵ�
issue. The Journal of Development Studies, 51ŐѶőķ�ƖƓƔŋ�ƖƔƕĺ�_||rvĹņņ
7obĺou]ņƐƏĺƐƏѶƏņƏƏƑƑƏ�ƒѶѶĺƑƏƐƔĺƐƏƐѶƖƏѶ

�]-u�-Ѵķ��ĺķ�ş��bm-ķ��ĺ�ŐƐƖƖƓőĺ�A field of one's own: Gender and land rights 
in South Asiaĺ��-l0ub7];�&mb�;uvb|���u;vvĺ

�-um;vķ��ĺ��ĺķ��o7bmķࠑ�ĺķ���;uu;uoķ��ĺ��ĺķ��1�ѴѴbv|;uķ�!ĺ�!ĺ��ĺķ��Ѵ;�-m7;uķ�
"ĺ��ĺķ�ş�!o0bmvķ��ĺ�ŐƑƏƐƕőĺ�$_;�vo1b-Ѵ�v|u�1|�u-Ѵ�=o�m7-|bomv�o=�-7Ŋ
-r|-|bom� -m7� |u-mv=oul-|bom� bm� vo1b-ѴŊ�;1oѴo]b1-Ѵ� v�v|;lvĺ�Ecology 
and Society, 22.

�;m]o1_;-��-�ķ�	ĺķ��;m7;uvomķ��ĺķ�ş��ou;-�ķ��ĺ�ŐƑƏƑƏőĺ��]ub1�Ѵ|�u-Ѵ�Ѵ-m7�
�v;� -m7� |_;� v�v|-bm-0bѴb|�� o=� vo1b-ѴŊ�;1oѴo]b1-Ѵ� v�v|;lvĺ�Ecological 
Modelling, 437ķ�ƐƏƖƒƐƑĺ

�b�bho�-ķ� �ĺķ� �hom�-ķ� �ĺķ� �bm-_ķ� �ĺķ� �-mbv1_ķ� �ĺķ� $�u-]-ķ� !ĺ� �ĺ� !ĺķ�
"r;u-m�-ķ��ĺ� �ĺķ��-u|_bh;�-mķ��ĺķ�$-m]ķ��ĺķ��_;��bŊ��or;Ѵķ��ĺķ��;ѴѴ�ķ�
�ĺķ��;Ѵ;v|bmķ��ĺ��ĺķ�ş�$bll;uvķ��ĺ� ŐƑƏƑƏőĺ���v1orbm]� u;�b;��o=� |_;�
1om|ub0�|bomv�o=�=-ul;uvĽ�ou]-mb�-|bomv�|o�vl-ѴѴ_oѴ7;u�-]ub1�Ѵ|�u;ĺ�
Nature Food, 1ķ� ѵƑƏŋ�ѵƒƏĺ� _||rvĹņņ7obĺou]ņƐƏĺƐƏƒѶņvƓƒƏƐ�ѵŊ�ƏƑƏŊ�
ƏƏƐѵƓ�Ŋ��

�o7bmķࠑ�ĺķ�ş�$;m]क़ķ��ĺ�ŐƑƏƐƑőĺ�	bv;m|-m]Ѵbm]�bm|-m]b0Ѵ;�vo1b-Ѵŋ�;1oѴo]b1-Ѵ�
v�v|;lvĺ� Global Environmental Change, 22ķ� ƓƒƏŋ�ƓƒƖĺ� _||rvĹņņ7obĺ
org/10.1016/j.gloen vcha.2012.01.005

�o_-mķ�	ĺ��ĺ� ĺ��ĺ�ŐƑƏƐѵőĺ��;|�ouhbm]�o�u��-��|o�0;||;u�;1ov�v|;l�v;uŊ
vice provision. Trends in Ecology & Evolution, 31ŐƑőķ�ƐƏƔŋ�ƐƐƔĺ

�oll-u1oķ� !ĺķ� �Ѵ;bfmķ� 	ĺķ� ş� �o||vķ� "ĺ� �ĺ� ŐƑƏƐƒőĺ� �1oѴo]b1-Ѵ� bm|;mvb=b1-Ŋ
|bomĹ� �-um;vvbm]� ;1ov�v|;l� v;u�b1;v� =ou� =oo7� v;1�ub|�ĺ� Trends 
in Ecology & Evolution, 28ķ� ƑƒƏŋ�ƑƒѶĺ� _||rvĹņņ7obĺou]ņƐƏĺƐƏƐѵņfĺ
|u;;ĺƑƏƐƑĺƐƏĺƏƐƑ

�ou]-||bķ�"ĺ��ĺķ��;_u-ķ��ĺķ��u-vvķ�	ĺ� �ĺķ�ş��-0b-m1-ķ��ĺ� ŐƑƏƏƖőĺ��;|�ouh�
-m-Ѵ�vbv� bm� |_;�vo1b-Ѵ�v1b;m1;vĺ�Science, 323ķ�ѶƖƑŋ�ѶƖƔĺ�_||rvĹņņ7obĺ
org/10.1126/scien ce.1165821


 ��&!� �ѵՊ"1_;l-|b1�7b-]u-l�o=�-�vo1b-Ѵ�m;|�ouh�v_o�bm]�|_;�bm|;u-1|bomv�-lom]�bm7b�b7�-Ѵ�=-ul;uv�Ő0Ѵ�;ő�-m7�-]ub1�Ѵ|�u-Ѵ�;�|;mvbom�
�ouh;uv�Őou-m];őĺ�
-ulv�-u;�1Ѵ�v|;u;7�-uo�m7�=b�;�v-|;ѴѴb|;��bѴѴ-];v�Ő0Ѵ�;�7o||;7�ubm]vő�-m7�om;�1;m|u-Ѵ��bѴѴ-];�Ő=�ѴѴ�0Ѵ�;�ubm]őķ�1ouu;vrom7bm]�
|o�|_;�v1-Ѵ;�-|��_b1_�;1ov�v|;l�v;u�b1;v�m;;7�|o�0;�1oѴѴ;1|b�;Ѵ��l-m-];7ĺ���|;mvbom��ouh;uv�bm1u;-v;�|_;�vo1b-Ѵ�1-rb|-Ѵ�o=�|_;�v�v|;l�0��
-1|bm]�-v�ļ0uoh;uvĽ�ou�ļ0ub7];vĽ�0;|�;;m��bѴѴ-];vķ�1Ѵovbm]�ļv|u�1|�u-Ѵ�_oѴ;vĽ�0��vru;-7bm]�h;��bm=oul-|bom�-m7�u;vo�u1;v�0;|�;;m�=-ul;uvĺ�
$_;�v|u�1|�u;�o=�|_;�m;|�ouh�l-��0;��v;7�|o�b7;m|b=��bvoѴ-|;7�bm7b�b7�-Ѵv�ou�lo7�Ѵ;v�Ő;ĺ]ĺ��bѴѴ-];��őķ�-v��;ѴѴ�-v�h;�v|om;�-1|ouv��b|_�-�_b]_�
bm=Ѵ�;m1;�om�|_;�m;|�ouh�Ő;ĺ]ĺ�;�|;mvbom��ouh;uv�ou��bѴѴ-];�Ѵ;-7;uvő�-m7�blrou|-m|�vo1b-Ѵ�v|u�1|�u;v��_b1_�;m_-m1;�vo1b-Ѵ�1-rb|-Ѵ�-m7�|_;�
vru;-7�o=�hmo�Ѵ;7];�Ő;ĺ]ĺ�=-ul;u�1oѴѴ;1|b�;v�ou��ol;mŝv�]uo�rvő�



ՊՍՊ |ՊƐƐPeople and NatureTIMBERLAKE ET AL.

�u;|-]moѴѴ;ķ� (ĺķ� �;u|_;|ķ� �ĺķ� �uovvķ� �ĺķ� �-�==u;ķ� �ĺķ� �Ѵ�l;f;-�7ķ� �ĺķ�
�o�|;ķ� "ĺķ� �-7;m_-�vv;uķ� �ĺķ� �om1;-�ķ� �ĺķ� �ѴѴb;uķ� 
ĺķ� �om;v|b;�ķ�
�ĺķ� ş� �-0-ķ� "ĺ� ŐƑƏƐѶőĺ� $o�-u7v� v�v|-bm-0Ѵ;� -m7� l�Ѵ|b=�m1|bom-Ѵ�
-]ub1�Ѵ|�u;� bm� =-ulѴ-m7� Ѵ-m7v1-r;vĹ� �;vvomv� =uol� |_;� bm|;]u-Ŋ
|b�;� -rruo-1_� o=� -� 
u;m1_� �$"�!� rѴ-|=oulĺ� Science of the Total 
Environment, 627ķ� ѶƑƑŋ�ѶƒƓĺ� _||rvĹņņ7obĺou]ņƐƏĺƐƏƐѵņfĺv1b|o�
|;m�ĺƑƏƐѶĺƏƐĺƐƓƑ

��u|ķ�!ĺ�"ĺ� ŐƑƏƏƏőĺ�$_;�m;|�ouh� v|u�1|�u;�o=� vo1b-Ѵ� 1-rb|-Ѵĺ�Research in 
Organizational Behavior, 22ķ� ƒƓƔŋ�ƓƑƒĺ� _||rvĹņņ7obĺou]ņƐƏĺƐƏƐѵņ
"ƏƐƖƐ�Ŋ�ƒƏѶƔŐƏƏőƑƑƏƏƖ�Ŋ�Ɛ

�-]�-ķ� �ĺ� 
ĺķ� )oo||omķ� �ĺ� �ĺķ� ş� "|o�==;uķ� 	ĺ� �ĺ� ŐƑƏƐƖőĺ� �;�v|om;m;vvķ�
1;m|u-Ѵb|�ķ� -m7� |_;� v|u�1|�u-Ѵ� 1om|uoѴѴ-0bѴb|�� o=� ;1oѴo]b1-Ѵ�
m;|�ouhvĺ� Journal of Ecology, 107ķ� ƐƕƕƖŋ�ƐƕƖƏĺ� _||rvĹņņ7obĺ
ou]ņƐƏĺƐƐƐƐņƐƒѵƔŊ�ƑƕƓƔĺƐƒƐƓƕ

�oѴ;l-mķ� �ĺ� "ĺ� ŐƐƖѶѶőĺ� "o1b-Ѵ� 1-rb|-Ѵ� bm� |_;� 1u;-|bom� o=� _�l-m� 1-rŊ
b|-Ѵĺ� American Journal of Sociology, 94ķ� "ƖƔŋ�"ƐƑƏĺ� _||rvĹņņ7obĺ
ou]ņƐƏĺƐƏѶѵņƑƑѶƖƓƒ

	;;ķ� �ĺ� �ĺķ� �ѴѴ;vbm-ķ� "ĺķ� �ommķ� �ĺķ� �hѴक़=ķ� �ĺķ� �-bm;vķ� "ĺ� 	ĺķ� �bm;vķ� �ĺķ�
�-1o0ķ�&ĺķ��1	om-Ѵ7Ŋ��-77;mķ��ĺķ��ovvbm]_-lķ��ĺķ�"1_uक़|;uķ��ĺķ�ş�
$_olrvomķ�!ĺ��ĺ�ŐƑƏƐƕőĺ��r;u-|bom-Ѵb�bm]�m;|�ouh�|_;ou��=ou�;1oŊ
v�v|;l�v;u�b1;�-vv;vvl;m|vĺ�Trends in Ecology & Evolution, 32, 118– 
ƐƒƏĺ�_||rvĹņņ7obĺou]ņƐƏĺƐƏƐѵņfĺ|u;;ĺƑƏƐѵĺƐƏĺƏƐƐ

	�mm;ķ��ĺ��ĺķ��-v1_m;uķ��ĺķ��;||vķ��ĺ�)ĺķ���m|Ѵ�ķ��ĺķ�!�vv;ѴѴķ�!ĺķ�)bѴѴb-lvķ�
!ĺ��ĺķ�ş�)oo7ķ�"ĺ��ĺ�ŐƑƏƐѵőĺ�$_;�uoѴ;v�-m7�blr-1|v�o=�_�l-m�_�m|;uŊ�
]-|_;u;uv� bm��ou|_��-1b=b1�l-ubm;�=oo7��;0vĺ�Scientific Reports, 6, 
ƑƐƐƕƖĺ�_||rvĹņņ7obĺou]ņƐƏĺƐƏƒѶņvu;rƑ�ƐƐƕƖ

�bѴ;uvķ� �ĺ� �ĺķ��u;l;mķ��ĺķ��u;;mѴ;-=ķ� "ĺ� "ĺķ��-u0;uķ��ĺ��ĺķ�ş��Ѵ;bmķ��ĺ��ĺ�
ŐƑƏƐƐőĺ� �om|ub0�|bom� o=� roѴѴbm-|ouŊ�l;7b-|;7� 1uorv� |o� m�|ub;m|v� bm�
|_;�_�l-m�=oo7�v�rrѴ�ĺ�PLoS One, 6ĺ�_||rvĹņņ7obĺou]ņƐƏĺƐƒƕƐņfo�um�
al.pone.0021363


��ĺ� ŐƑƏƐƐőĺ�Save and grow. A policymaker's guide to the sustainable in-
tensification of smallholder crop productionĺ� 
oo7� -m7� �]ub1�Ѵ|�u;�
�u]-mb�-|bom�o=�|_;�&mb|;7��-|bomvĺ


��ĺ� ŐƑƏƐѶőĺ�Smallholder farmers' data portrait: What the numbers tell us 
about smallholder farmsĺ�
oo7�-m7��]ub1�Ѵ|�u;��u]-mb�-|bom�o=�|_;�
&mb|;7��-|bomvĺ


��ķ��
�	ķ�&����
ķ�)
��-m7�)��ĺ�ŐƑƏƑƐőĺ�The State of Food Security 
and Nutrition in the World 2021. Transforming food systems for food 
security, improved nutrition and affordable healthy diets for allĺ�
oo7�
-m7��]ub1�Ѵ|�u;��u]-mb�-|bom�o=�|_;�&mb|;7��-|bomvĺ

�-ub0-Ѵ7bķ��ĺ��ĺķ��-u�-Ѵ_;buoķ��ĺ��ĺķ�(-bvvb࣏u;ķ��ĺ��ĺķ��;llbѴѴŊ��;uu;mķ��ĺķ�
�brॕѴb|oķ��ĺķ�
u;b|-vķ��ĺ��ĺķ��]oķ��ĺ�$ĺķ�����ķ��ĺķ�"࢙;�ķ��ĺķ�ܲv|uक़lķ��ĺķ�
�mķ��ĺķ��Ѵo1_|;bmķ��ĺķ���1_oubķ�	ĺķ��-u1झ-ķ�
ĺ��ĺ��ĺķ��Ѵb�;bu-�7-�"bѴ�-ķ�

ĺķ�	;�ho|-ķ��ĺķ�!b0;buoķ��ĺ�	ĺ�
ĺķ�
u;b|-vķ��ĺķ��-]Ѵb-mom;ķ��ĺ��ĺķ�Ļ�
,_-m]ķ��ĺ�ŐƑƏƐѵőĺ���|�-ѴѴ��0;m;=b1b-Ѵ�roѴѴbm-|ou�7b�;uvb|��-m7�1uor�
�b;Ѵ7� o�|1ol;v� bm� vl-ѴѴ� -m7� Ѵ-u];� =-ulvĺ� Science, 351ķ� ƒѶѶŋ�ƒƖƐĺ�
_||rvĹņņ7obĺou]ņƐƏĺƐƐƑѵņv1b;m�1;ĺ--1ƕƑѶƕ

�o�;uml;m|�o=��;r-Ѵ�ş�&mb|;7��-|bomv��_bѴ7u;mŝv�
�m7ĺ�ŐƑƏƐƖőĺ�Multiple 
Indicator Cluster Survey 2019ĺ� �o�;uml;m|� o=� �;r-Ѵķ� �-|bom-Ѵ�
�Ѵ-mmbm]��ollbvvbomķ��;m|u-Ѵ���u;-��o=�"|-|bv|b1vĺ

�-Ѵ0u;m7|ķ��ĺķ��bl�u-ķ��ĺ��ĺķ��u-�ķ�"ĺ��ĺķ�!-7o�b1_ķ�$ĺķ�!;;7ķ��ĺķ�ş�$-l-m]ķ�
�ĺ� �ĺ� ŐƑƏƐƓőĺ� �lrѴb1-|bomv� o=� 1omv;u�-|bom� -]ub1�Ѵ|�u;� =ou� l;mŝv�
-m7��ol;mŝv��ouhѴo-7v� -lom]�l-u]bm-Ѵb�;7� =-ul;uv� bm� |_;� 1;mŊ
|u-Ѵ��b77Ѵ;��bѴѴv�o=��;r-Ѵĺ�Mountain Research and Development, 34, 
ƑƐƓŋ�ƑƑƑĺ�_||rvĹņņ7obĺou]ņƐƏĺƐѵƔƖņ�!	Ŋ���&!����Ŋ�	Ŋ�ƐƒŊ�ƏƏƏѶƒĺƐ

�-uubvŊ�
u�ķ� �ĺķ� �-�7;Ѵķ� �ĺķ� �-umķ��ĺķ� �bv_u-ķ� �ĺķ� $_-h�uķ� �ĺķ� �-�7;Ѵķ� (ĺķ�
�-uubvvomķ�$ĺķ�"_u;v|_-ķ��ĺķ��-m-m7_-uķ�	ĺ�"ĺķ��ov|;ѴѴoķ��ĺķ��ou|bm-Ŋ�
�ouf-ķ��ĺķ� ş� "-�bѴѴ;ķ� �ĺ� ŐƑƏƐѵőĺ� 	;�;Ѵorl;m|� -m7� �-Ѵb7-|bom� o=� -�
r_o|o]u-r_b1�=oo7�-|Ѵ-v�=ou�rou|bom�vb�;�-vv;vvl;m|�bm�|_;�vo�|_;um�
rѴ-bmv�o=��;r-Ѵĺ�Public Health Nutrition, 19ķ�ƑƓƖƔŋ�ƑƔƏƕĺ�_||rvĹņņ7obĺ
ou]ņƐƏĺƐƏƐƕņ"ƐƒѵѶ�ƖѶƏƏƐ�ѵƏƏƏƔƒƕ

�-uubvŊ�
u�ķ��ĺ��ĺķ��-�7;Ѵķ��ĺķ�"_u;v|_-ķ��ĺķ��-uubvvomķ�$ĺķ��;-u7ķ��ĺ��ĺķ��_-ķ�
"ĺķ�"_u;v|_-ķ��ĺ��ĺķ��-m-m7_-uķ�	ĺ�"ĺķ��ov|;ѴѴoķ��ĺ��ĺ�	ĺ��ĺķ��ou|bm-Ŋ�
�ouf-ķ� �ĺķ� ş� "-�bѴѴ;ķ� �ĺ� �ĺ� ŐƑƏƐѶőĺ� "|-|�v� -m7� 7;|;ulbm-m|v� o=�
bm|u-Ŋ�_o�v;_oѴ7�=oo7�-ѴѴo1-|bom�bm�u�u-Ѵ��;r-Ѵĺ�European Journal of 

Clinical Nutrition, 72ķ� ƐƔƑƓŋ�ƐƔƒѵĺ� _||rvĹņņ7obĺou]ņƐƏĺƐƏƒѶņvƓƐƓƒ�
ƏŊ�ƏƐƕŊ�ƏƏѵƒŊ�Ə

�-u�;�ķ��ĺ��ĺķ�!-ho|o0;ķ�,ĺ��ĺķ�!-oķ��ĺ�"ĺķ�	-�;ķ�!ĺķ�!-�-=bl-_-|u-|u-ķ��ĺķ�
!-0-ubfo_mķ�!ĺ��ĺķ�!-f-o=-u-ķ��ĺķ�ş��-1�bmmomķ��ĺ��ĺ�ŐƑƏƐƓőĺ���|u;l;�
��Ѵm;u-0bѴb|��o=�vl-ѴѴ_oѴ7;u�=-ul;uv�|o�-]ub1�Ѵ|�u-Ѵ�ubvhv�-m7�1Ѵbl-|;�
change in Madagascar. Philosophical Transactions of the Royal Society 
of London. Series B: Biological Sciences, 369ķ�ƑƏƐƒƏƏѶƖĺ�_||rvĹņņ7obĺ
ou]ņƐƏĺƐƏƖѶņuv|0ĺƑƏƐƒĺƏƏѶƖ

�oѴl;Ѵbmķ��ĺ��ĺ� ŐƑƏƐƖőĺ��olr;|bm]�];m7;u�moulv�-m7�vo1b-Ѵ�ru-1|b1;� bm�
�bl-Ѵ-�-m� =-ul� l-m-];l;m|ĺ� World Development, 122ķ� ѶƔŋ�ƖƔĺ�
_||rvĹņņ7obĺou]ņƐƏĺƐƏƐѵņfĺ�ouѴ7�7;�ĺƑƏƐƖĺƏƔĺƏƐѶ

��|1_bmvomķ��ĺ��ĺķ��u-lom��ou-ķ��ĺķ��bѴovo=ķ�"ĺķ��-um;uķ��ĺ��ĺķ��࣐=bķ�"ĺķ�
$_࣐0-�Ѵ|ķ��ĺķ� �ou7-moķ��ĺķ�ş�"|o�==;uķ�	ĺ��ĺ� ŐƑƏƐѶőĺ�";;bm]�|_;�=ouŊ
;v|� =ou� |_;� |u;;vĹ� ��||bm]� l�Ѵ|bѴ-�;u� m;|�ouhv� |o� �ouh� =ou� 1olŊ
l�mb|�� ;1oѴo]�ĺ� Functional Ecology, 33ķ� ƑƏѵŋ�ƑƐƕĺ� _||rvĹņņ7obĺ
ou]ņƐƏĺƐƐƐƐņƐƒѵƔŊ�ƑƓƒƔĺƐƒƑƒƕ

�
�	ĺ�ŐƑƏƐƒőĺ�Smallholders, food security, and the environmentĺ��m|;um-|bom-Ѵ�

�m7�=ou��]ub1�Ѵ|�u-Ѵ�	;�;Ѵorl;m|ĺ

�mv|b|�|;� o=� �;7b1bm;� Ő&"őĺ� ŐƑƏƏƏőĺ� "�01ollb||;;� om� bm|;uru;|-|bom�
-m7� �v;v� o=� 7b;|-u�� u;=;u;m1;� bm|-h;vķ� ş� �mv|b|�|;� o=� �;7b1bm;�
Ő&"ő� v|-m7bm]� 1ollb||;;� om� |_;� v1b;m|b=b1� ;�-Ѵ�-|bom� o=� 7b;|-u��
u;=;u;m1;� bm|-h;vĺ�&vbm]� |_;� �v|bl-|;7���;u-];�!;t�bu;l;m|� =ou�
��|ub;m|��vv;vvl;m|�o=��uo�rvĺ� �m�DRI Dietary Reference Intakes: 
Applications in Dietary Assessmentĺ��-|bom-Ѵ��1-7;lb;v��u;vv�Ő&"őĺ

�;�b||ķ� "ĺ� ŐƑƏƏƏőĺ� &m;t�-Ѵ� hmo�Ѵ;7];v� bm� �_-uh_-m7ķ� �m7b-Ĺ� 7;Ŋ�
uol-m|b1b�bm]��ol;mĽv�-]uo;1oѴo]b1-Ѵ�;�r;u|bv;ĺ�Development and 
Change, 31ķ�ƖѵƐŋ�ƖѶƔĺ�_||rvĹņņ7obĺou]ņƐƏĺƐƐƐƐņƐƓѵƕŊ�ƕѵѵƏĺƏƏƐѶƔ

�om;vķ� �ĺ� 	ĺ� ŐƑƏƐƕőĺ��mŊ�=-ul� 1uor� vr;1b;v� ub1_m;vv� bv� -vvo1b-|;7��b|_�
_o�v;_oѴ7� 7b;|� 7b�;uvb|�� -m7� t�-Ѵb|�� bm� v�0vbv|;m1;Ŋ�� -m7�l-uh;|Ŋ�
oub;m|;7� =-ulbm]� _o�v;_oѴ7v� bm� �-Ѵ-�bĺ� The Journal of Nutrition, 
147ķ�Ѷѵŋ�Ɩѵĺ�_||rvĹņņ7obĺou]ņƐƏĺƒƖƓƔņfmĺƐƐѵĺƑƒƔѶƕƖ

�-7b�-Ѵ-ķ� "ĺķ� �-uubvķ� �ĺķ� �;-7;�ķ� 	ĺķ� +ov;=ķ� "ĺķ� ş� �bѴѴ;vrb;ķ� "ĺ� ŐƑƏƐƓőĺ�
�]ub1�Ѵ|�u;�-m7�m�|ub|bom�bm��m7b-Ĺ��-rrbm]�;�b7;m1;�|o�r-|_�-�vĺ�
Annals of the New York Academy of Sciences, 1331, 43– 56.

�-7b�-Ѵ-ķ�"ĺķ��ou]-mķ��ĺ��ĺķ���ub-1ķ�"ĺķ��-u]oѴb;vķ��ĺķ�ş�!oorm-u-bm;ķ�$ĺ�
ŐƑƏƐѵőĺ��7-r|bm]�-]ub1�Ѵ|�u;�rѴ-|=oulv�=ou�m�|ub|bomĹ���1-v;�v|�7��
o=� -� r-u|b1br-|ou�ķ� �b7;oŊ�0-v;7� -]ub1�Ѵ|�u-Ѵ� ;�|;mvbom� rѴ-|=oul� bm�
�m7b-ĺ� PLoS One, 11ķ� ;ƏƐѵƓƏƏƑĺ� _||rvĹņņ7obĺou]ņƐƏĺƐƒƕƐņfo�um�
al.pone.0164002

�;�;vķ��ĺ��ĺķ��1�-�]_Ѵbmķ��ĺ��ĺķ��-um;uķ��ĺ��ĺķ�ş�	;;ķ��ĺ��ĺ�ŐƑƏƑƐőĺ��m�;1oŊ
Ѵo]b1-Ѵ�m;|�ouh�-rruo-1_�|o�ru;7b1|�;1ov�v|;l�v;u�b1;���Ѵm;u-0bѴŊ
b|��|o�vr;1b;v� Ѵovv;vĺ�Nature Communications, 12ŐƐőķ�Ɛŋ�ƐƐĺ�_||rvĹņņ
7obĺou]ņƐƏĺƐƏƒѶņvƓƐƓѵ�ƕŊ�ƏƑƐŊ�ƑƐѶƑƓ�Ŋ��

�Ѵ;bmķ� �ĺŊ��ĺķ� (-bvvb࣏u;ķ� �ĺ� �ĺķ� �-m;ķ� �ĺ� �ĺķ� "|;==-mŊ�	;�;m|;uķ� �ĺķ�
��mmbm]_-lķ�"ĺ��ĺķ��u;l;mķ��ĺķ�ş�$v1_-um|h;ķ�$ĺ�ŐƑƏƏƕőĺ��lrou|-m1;�
o=�roѴѴbm-|ouv�bm�1_-m]bm]�Ѵ-m7v1-r;v�=ou��ouѴ7�1uorvĺ�Proceedings 
of the Royal Society B: Biological Sciences, 274ķ�ƒƏƒŋ�ƒƐƒĺ�_||rvĹņņ7obĺ
ou]ņƐƏĺƐƏƖѶņuvr0ĺƑƏƏѵĺƒƕƑƐ

�-m7��m;t�-Ѵb|���mb|b-|b�;ĺ�ŐƑƏƑƏőĺ�Uneven ground: Research findings from 
the land inequality initiative, full synthesis reportĺ��m|;um-|bom-Ѵ��-m7�
�o-Ѵb|bom�";1u;|-ub-|ĺ

�o�7;uķ�"ĺ��ĺķ� "ho;|ķ� �ĺķ�ş�!-m;�ķ�$ĺ� ŐƑƏƐѵőĺ�$_;�m�l0;uķ� vb�;ķ� -m7�7bvŊ
|ub0�|bom�o=�=-ulvķ�vl-ѴѴ_oѴ7;u�=-ulvķ�-m7�=-lbѴ��=-ulv��ouѴ7�b7;ĺ�
World Development, 87ķ� Ɛѵŋ�ƑƖĺ� _||rvĹņņ7obĺou]ņƐƏĺƐƏƐѵņfĺ�ouѴ7�
dev.2015.10.041

�-ķ�)ĺķ� ş� �07�Ѵ-bķ� �ĺ� ŐƑƏƐѵőĺ� 	o;v� 1oor;u-|b�;�l;l0;uv_br� blruo�;�
_o�v;_oѴ7� �;Ѵ=-u;ĵ� ��b7;m1;� =uol� -rrѴ;� =-ul;uv� bm� �_bm-ĺ� Food 
Policy, 58ķ�ƖƓŋ�ƐƏƑĺ�_||rvĹņņ7obĺou]ņƐƏĺƐƏƐѵņfĺ=oo7r�oѴĺƑƏƐƔĺƐƑĺƏƏƑ

�;llo||ķ��ĺķ��-u�;ѴѴķ��ĺķ����;ѴѴķ�!ĺ�
ĺķ�ş��u-�;ķ��ĺ��ĺ�ŐƑƏƐƏőĺ�$_;�ro|;mŊ
|b-Ѵ�blr-1|�o=�]Ѵo0-Ѵ��-ulbm]�om�|_;�;==b1-1��o=�=b;Ѵ7�l-u]bmv�vo�m�
=ou�|_;�1omv;u�-|bom�o=�0�l0Ѵ;Ŋ�0;;vĺ�Philosophical Transactions of 
the Royal Society of London. Series B: Biological Sciences, 365, 2071– 
ƑƏƕƖĺ�_||rvĹņņ7obĺou]ņƐƏĺƐƏƖѶņuv|0ĺƑƏƐƏĺƏƏƐƔ

�ouubvomķ� �ĺ� �ĺ� �ĺķ� �uovbķ� �ĺ� �ĺķ� ş� 	bu�oķ� !ĺ� ŐƑƏƑƏőĺ� �]ub1�Ѵ|�u-Ѵ� bmŊ
|;mvb=b1-|bom� 7ub�;v� 1_-m];v� bm� _�0ub7� m;|�ouh� uo0�v|m;vv� 0��



ƐƑՊ |ՊՊՍPeople and Nature TIMBERLAKE ET AL.

lo7b=�bm]�m;|�ouh�v|u�1|�u;ĺ�Ecology Letters, 23ķ�ƒƔƖŋ�ƒѵƖĺ�_||rvĹņņ
doi.org/10.1111/ele.13440

��uu-�ķ��ĺ��ĺ��ĺķ��u-�hbmķ��ĺ�+ĺķ�,_;m]ķ��ĺķ��00-=-|bķ��ĺķ��00-vķ��ĺ��ĺķ�
�00-vbŊ��-m];�-ubķ� �ĺķ� �07Ŋ��ѴѴ-_ķ� 
ĺķ� �07;Ѵ-Ѵblķ� �ĺķ� �07oѴѴ-_bķ�
�ĺķ��07oѴѴ-_ro�uķ��ĺķ��0;]-�ķ��ĺ��ĺķ��0oѴ_-vv-mbķ��ĺķ��0o�-mvķ�(ĺķ�
�0u;�ķ��ĺ��ĺķ��0ub]oķ��ĺ�!ĺ��ĺķ��0�-Ѵ_-v-mķ��ĺķ��0�Ŋ�!-77-7ķ��ĺ�
�ĺķ��0�v_o�hķ��ĺ��ĺķ��7-0bķ��ĺķ�Ļ��blķ�"ĺ�"ĺ�ŐƑƏƑƏőĺ��Ѵo0-Ѵ�0�u7;m�
o=�Ѷƕ�ubvh�=-1|ouv� bm�ƑƏƓ�1o�m|ub;v�-m7�|;uub|oub;vķ�ƐƖƖƏŋ�ƑƏƐƖĹ�
�� v�v|;l-|b1� -m-Ѵ�vbv� =ou� |_;��Ѵo0-Ѵ� ��u7;m� o=�	bv;-v;� "|�7��
ƑƏƐƖĺ� The Lancet, 396ķ� ƐƑƑƒŋ�ƐƑƓƖĺ� _||rvĹņņ7obĺou]ņƐƏĺƐƏƐѵņ
"ƏƐƓƏ�Ŋ�ѵƕƒѵŐƑƏőƒƏƕƔƑ�Ŋ�Ƒ

��;uvķ�"ĺ�"ĺķ��-==bhbmķ��ĺķ��oѴ7;mķ��ĺ�	ĺķ��v|=;Ѵ7ķ�!ĺ�"ĺķ��ĺ�!;7=ou7ķ��ĺķ�
�ĺ�!b1h;||vķ�$ĺķ�$�um;uķ�)ĺ�!ĺķ�ş��vo=vh�ķ�"ĺ��ĺ�ŐƑƏƐƒőĺ���l-m�
_;-Ѵ|_� blr-1|v� o=� ;1ov�v|;l� -Ѵ|;u-|bomĺ� Proceedings of the 
National Academy of Sciences of the United States of America, 
110ķ� ƐѶƕƔƒŋ�ƐѶƕѵƏĺ� _||rvĹņņ7obĺou]ņƐƏĺƐƏƕƒņrm-vĺƐƑƐѶѵ�
56110

�;�l-mķ��ĺ��ĺ�ŐƑƏƏƒőĺ�$_;�v|u�1|�u;�-m7�=�m1|bom�o=�1olrѴ;��m;|�ouhvĺ�
Siam Rev, 45ķ� Ɛѵƕŋ�ƑƔѵĺ� _||rvĹņņ7obĺou]ņƐƏĺƐƐƒƕņ"ƏƏƒѵ�ƐƓƓƔƏ�
342480

�Ѵ-m7;uķ��ĺ��ĺķ��o_mv|omķ�!ĺ��ĺķ�$-ѴѴbvķ��ĺķ��-]-mķ��ĺķ��-]�bu;ķ��ĺ��ĺķ��oѴ-vh�ķ�
"ĺķ�&u0-mķ�	ĺķ��o�7ķ��ĺķ�)-bm];uķ��ĺķ�ş��-Ѵl;uķ��ĺ�ŐƑƏƐѶőĺ��;m;=b|�u;ѴŊ
;�-m|�bm7b1-|ouvĹ��1ov�v|;l�v;u�b1;v�l;-v�u;v�|_-|�Ѵbmh�;1oѴo]b1-Ѵ�
-m7�vo1b-Ѵ�o�|1ol;vĺ�Ecological Indicators, 85ķ�ƐƑѵƑŋ�ƐƑƕƑĺ�_||rvĹņņ
doi.org/10.1016/j.ecoli nd.2017.12.001


�v|;u0Ѵolķ��ĺķ��o�==u-�ķ��ĺŊ��ĺķࠑoѴh;ķ��ĺķ��uom-ķ��ĺķ�$uo;ѴѴķ��ĺķ��;uub;ķ��ĺķ�
ş� !o1hv|uक़lķ� �ĺ� ŐƑƏƐƔőĺ� $u-mvm-|bom-Ѵ� 1ourou-|bomv� -v� ļ�;�v|om;�
�1|ouvĽ�bm�l-ubm;�;1ov�v|;lvĺ�PLoS One, 10ķ�;ƏƐƑƕƔƒƒĺ�_||rvĹņņ7obĺ
org/10.1371/journ al.pone.0127533

�v|uolķ� �ĺ� ŐƑƏƏƖőĺ� �� ];m;u-Ѵ� =u-l;�ouh� =ou� -m-Ѵ��bm]� v�v|-bm-0bѴb|��
o=� vo1b-ѴŊ�;1oѴo]b1-Ѵ� v�v|;lvĺ� Science, 325ķ� ƓƐƖŋ�ƓƑƑĺ� _||rvĹņņ7obĺ
org/10.1126/scien ce.1172133

�|;uovŊ�!o�-vķ��ĺķ�!�b�Ŋ��Ѵl;b7-ķ��ĺķ��]�-7oķ��ĺķ��om�࢙Ѵ;�ķ��ĺ��ĺķ�ş�!b�;u-Ŋ�

;uu;ķ� �ĺ� �ĺ� ŐƑƏƐƖőĺ� �� vo1b-Ѵŋ�;1oѴo]b1-Ѵ� -m-Ѵ�vbv� o=� |_;� ]Ѵo0-Ѵ�
-]ub=oo7� v�v|;lĺ� Proceedings of the National Academy of Sciences 
of the United States of America, 116ķ� ƑѵƓѵƔŋ�ƑѵƓƕƒĺ� _||rvĹņņ7obĺ
ou]ņƐƏĺƐƏƕƒņrm-vĺƐƖƐƑƕ�ƐƏƐƐѵ

�-u|;Ѵo�ķ�"ĺ�ŐƑƏƐѶőĺ���u;�b;��o=�|_;�vo1b-ѴŊ�;1oѴo]b1-Ѵ�v�v|;lv�=u-l;�ouhĹ�
�rrѴb1-|bomvķ�l;|_o7vķ�lo7b=b1-|bomvķ�-m7�1_-ѴѴ;m];vĺ�Ecology and 
Society, 23ĺ�_||rvĹņņ7obĺou]ņƐƏĺƔƕƔƐņ�"Ŋ�ƐƏƔƖƓ�Ŋ�ƑƒƏƓƒѵ

�;|1_;�ķ��ĺ��ĺķ��hѴक़=ķ��ĺķ��ouu�-ѴѴķ��ĺķ�ş��0;ml-mķ��ĺ�ŐƑƏƏѶőĺ�$uor_b1-ѴѴ��
�mbt�;�vr;1b;v�-u;���Ѵm;u-0Ѵ;�|o�1-v1-7bm]�;�|bm1|bomĺ�The American 
Naturalist, 171ķ�ƔѵѶŋ�ƔƕƖĺ�_||rvĹņņ7obĺou]ņƐƏĺƐƏѶѵņƔѶƕƏѵѶ

�bѴovo=ķ� "ĺķ��ou|;uķ��ĺ��ĺķ��-v1�-Ѵķ��ĺķ�ş��࣐=bķ� "ĺ� ŐƑƏƐƕőĺ�$_;�l�Ѵ|bѴ-�;u�
m-|�u;�o=�;1oѴo]b1-Ѵ�m;|�ouhvĺ�Nature Ecology & Evolution, 1, 0101. 
_||rvĹņņ7obĺou]ņƐƏĺƐƏƒѶņvƓƐƔƔ�ƖŊ�ƏƐƕŊ�ƏƐƏƐ

�Ѵ-1;ķ� 
ĺ� ŐƑƏƏƖőĺ� �-m7� |;m�u;� -m7� -]ub1�Ѵ|�u-Ѵ� ruo7�1|b�b|�� bm��=ub1-Ĺ���
1olr-u-|b�;�-m-Ѵ�vbv�o=�|_;�;1omolb1v�Ѵb|;u-|�u;�-m7�u;1;m|�roѴb1��
v|u-|;]b;v�-m7�u;=oulvĺ�World Development, 37ķ�ƐƒƑѵŋ�Ɛƒƒѵĺ�_||rvĹņņ
doi.org/10.1016/j.world dev.2008.08.020

�o1o1hķ� �ĺ� �ĺķ� ��-mvķ� 	ĺ� �ĺķ� 
om|-bm;ķ� �ĺķ� �-u�;�ķ� �ĺķ� ��ѴѴb-u7ķ� !ĺķ�
�1�-�]_Ѵbmķࠎ�ĺķ�"bѴ�;u|o�mķ��ĺķ�$-l-77ombŊ��;�_-7ķ��ĺķ�)_b|;ķ��ĺ��ĺ�
�ĺķ�ş��o_-mķ�	ĺ��ĺ�ŐƑƏƐѵőĺ�$_;��bv�-Ѵbv-|bom�o=�;1oѴo]b1-Ѵ�m;|�ouhvķ�
-m7�|_;bu��v;�-v�-�|ooѴ�=ou�;m]-];l;m|ķ�-7�o1-1��-m7�l-m-];l;m|ĺ�
Advances in Ecological Research, 54, 41– 85.

�u;||�ķ� �ĺ� ŐƑƏƐѶőĺ� �m|;mvb=b1-|bom� =ou� u;7;vb]m;7� -m7� v�v|-bm-0Ѵ;� -]Ŋ
ub1�Ѵ|�u-Ѵ� v�v|;lvĺ� Science, 362ĺ� _||rvĹņņ7obĺou]ņƐƏĺƐƐƑѵņv1b;m�
1;ĺ--�ƏƑƖƓ

�u;||�ķ� �ĺķ� �||�oo7ķ� "ĺķ� �-�7;mķ�!ĺķ� �-m� 7;m��;u]ķ��ĺķ� �_-u�1_-ķ� ,ĺ� �ĺķ�
	b�omķ� �ĺķ� 
Ѵou-ķ� �ĺ� �ĺķ� �-ѴѴ-]_;uķ� �ĺķ� �;mvho�ķ� �ĺķ� �-u|Ѵ;�ķ� "ĺ� �ĺķ�
�;|;Ѵ--uķ��ĺ�)ĺķ��b-u-ķ��ĺ��ĺķ���l-uķ�(ĺķ���ķ�+ĺķ��-1�bѴѴ-mķ�$ĺķ��-u࣐1_-Ѵķ�
�ĺķ��ou-Ѵ;vŊ��0�0-h-uķ��ĺ��ĺķ��o0Ѵ;ķ��ĺķ��u-v-7ķ��ĺ�(ĺ�(ĺķ�Ļ�+-m]ķ��ĺ�
ŐƑƏƑƏőĺ��vv;vvl;m|�o=�|_;�]uo�|_�bm�vo1b-Ѵ�]uo�rv�=ou�v�v|-bm-0Ѵ;�
-]ub1�Ѵ|�u;�-m7� Ѵ-m7�l-m-];l;m|ĺ�Global Sustainability, 3ĺ�_||rvĹņņ
7obĺou]ņƐƏĺƐƏƐƕņv�vĺƑƏƑƏĺƐƖ

�u;||�ķ��ĺķ�ş��_-u�1_-ķ�,ĺ� ŐƑƏƐƔőĺ� �m|;]u-|;7�r;v|�l-m-];l;m|�=ou�v�vŊ
|-bm-0Ѵ;�bm|;mvb=b1-|bom�o=�-]ub1�Ѵ|�u;�bm��vb-�-m7��=ub1-ĺ�Insects, 6, 
ƐƔƑŋ�ƐѶƑĺ�_||rvĹņņ7obĺou]ņƐƏĺƒƒƖƏņbmv;1�|vѵƏƐ�ƏƐƔƑ

�u;||�ķ��ĺķ�ş�"lb|_ķ�	ĺ�ŐƑƏƏƓőĺ�"o1b-Ѵ�1-rb|-Ѵ�bm�0bo7b�;uvb|��1omv;u�-|bom�
-m7�l-m-];l;m|ĺ�Conservation Biology, 18ķ� ѵƒƐŋ�ѵƒѶĺ� _||rvĹņņ7obĺ
ou]ņƐƏĺƐƐƐƐņfĺƐƔƑƒŊ�ƐƕƒƖĺƑƏƏƓĺƏƏƐƑѵĺ�

!-voѴo=ovomķ�!ĺ��ĺķ��-m-�;uķ��ĺ��ĺķ��-rrbm;mķ��ĺķ�
bv_;uķ��ĺķ�ş�!b1h;||vķ�$ĺ�
�ĺ�ŐƑƏƐѶőĺ��lr-1|v�o=�=ou;v|v�om�1_bѴ7u;mĽv�7b;|�bm�u�u-Ѵ�-u;-v�-1uovv�
Ƒƕ�7;�;Ѵorbm]�1o�m|ub;vĺ�Science Advances, 4ķ�;--|ƑѶƔƒĺ�_||rvĹņņ7obĺ
ou]ņƐƏĺƐƐƑѵņv1b-7�ĺ--|ƑѶƔƒ

!o1_;Ѵ;-�ķ�	ĺķ�ş��7l�m7vķ�	ĺ� ŐƐƖƖƕőĺ�)ol;mķ�l;m�-m7�|u;;vĹ��;m7;uķ�
ro�;u� -m7� ruor;u|�� bm� =ou;v|� -m7� -]u-ub-m� Ѵ-m7v1-r;vĺ� World 
Development, 25ķ� ƐƒƔƐŋ�ƐƒƕƐĺ� _||rvĹņņ7obĺou]ņƐƏĺƐƏƐѵņ"ƏƒƏƔ�
Ŋ�ƕƔƏ*ŐƖƕőƏƏƏƒѵ�Ŋ�ƒ

!ু7bvv;uķ��ĺķ��;b|bm];uķ��ĺķ�ş�"1_burh;ķ�&ĺ�ŐƑƏƑƏőĺ��rrѴb1-|bom�o=�|_;�;1oŊ
v�v|;l�v;u�b1;�1om1;r|�bm�vo1b-ѴŊ�;1oѴo]b1-Ѵ�v�v|;lvŌ�
uol�|_;ou��
|o�ru-1|b1;ĺ�Sustainability, 12ķ�ƑƖѵƏĺ�_||rvĹņņ7obĺou]ņƐƏĺƒƒƖƏņv�ƐƑƏ�
ƕƑƖѵƏ

"bѴ�-ķ� 
ĺ� 	ĺ� "ĺķ� �-u�-Ѵ_;buoķ� �ĺ� �ĺķ� �]�buu;Ŋ���|b࣐uu;�ķ� �ĺķ� ��1o||;ķ� �ĺķ�
��b7ombŊ��-u|bmvķ��ĺķ�ş��;u|;mvķ�
ĺ�ŐƑƏƑƐőĺ�(bu|�-Ѵ�roѴѴbm-|bom�|u-7;�
�m1o�;uv� ]Ѵo0-Ѵ� 7;r;m7;m1;�om�0bo7b�;uvb|��o=�7;�;Ѵorbm]� 1o�mŊ
|ub;vĺ� Science Advances, 7ķ� ;-0;ѵѵƒѵĺ� _||rvĹņņ7obĺou]ņƐƏĺƐƐƑѵņ
sciadv.abe6636

"lb|_ķ��ĺ��ĺķ��_-hu-0-u|bķ��ĺķ��_-||;uf;;ķ��ĺķ��_-||;uf;;ķ�"ĺķ�	;�ķ�&ĺ��ĺķ�
	b1hvķ��ĺ�(ĺķ��bubķ��ĺķ��-_-ķ�"ĺķ��-f_bķ�!ĺ��ĺķ�ş��-v�ķ��ĺ�ŐƑƏƐƕőĺ��oѴѴ-|bm]�
-m7� �-Ѵb7-|bm]� bm7b];mo�v� -m7� Ѵo1-Ѵ� hmo�Ѵ;7];� |o� -rrѴ��l�Ѵ|brѴ;�
hmo�Ѵ;7];�v�v|;lv�|o�-m�;m�buoml;m|-Ѵ�1_-ѴѴ;m];Ĺ���1-v;Ŋ�v|�7��o=�
roѴѴbm-|ouv�bm��m7b-ĺ�Biological Conservation, 211ķ�ƑƏŋ�ƑѶĺ�_||rvĹņņ7obĺ
org/10.1016/j.biocon.2017.04.032

"lb|_ķ��ĺ�!ĺķ�"bm]_ķ��ĺ��ĺķ��ub-mķ�	ĺ��ĺķ�ş���;uvķ�"ĺ�"ĺ� ŐƑƏƐƔőĺ��==;1|v�
o=�7;1u;-v;v�o=� -mbl-Ѵ�roѴѴbm-|ouv�om�_�l-m�m�|ub|bom�-m7�]Ѵo0-Ѵ�
_;-Ѵ|_Ĺ���lo7;ѴѴbm]�-m-Ѵ�vbvĺ�Lancet, 386ķ�ƐƖѵƓŋ�ƐƖƕƑĺ�_||rvĹņņ7obĺ
ou]ņƐƏĺƐƏƐѵņ"ƏƐƓƏ�Ŋ�ѵƕƒѵŐƐƔőѵƐƏѶƔ�Ŋ�ѵ

"oѴ࣐ķ�!ĺ�(ĺķ�ş��om|o�-ķ��ĺ� ŐƑƏƏƐőĺ��olrѴ;�b|��-m7� =u-]bѴb|�� bm�;1oѴo]bŊ
1-Ѵ� m;|�ouhvĺ�Proceedings of the Royal Society of London. Series B: 
Biological Sciences, 268ķ�ƑƏƒƖŋ�ƑƏƓƔĺ

"|;bmķ��ĺķ��o�Ѵb0-Ѵ�ķ�	ĺķ�"|;m1_Ѵ�ķ��ĺķ��o;|�;ķ�	ĺķ��ou;l0vhbķ�"ĺķ��bm7m;uķ�
�ĺķ��om-|࣐ķ�"ĺķ�ş��bmv;ml-buķ��ĺ��ĺ�ŐƑƏƐƕőĺ��;;�roѴѴbm-|bom�bm1u;-v;v�
�b;Ѵ7� t�-m|b|�� -m7� t�-Ѵb|�� o=� 1-v_� 1uorv� bm� ��uhbm-� 
-voķ� );v|�
�=ub1-ĺ�Scientific Reports, 7ŐƐőķ�Ɛŋ�ƐƏĺ�_||rvĹņņ7obĺou]ņƐƏĺƐƏƒѶņvƓƐƔƖ�
ѶŊ�ƏƐƕŊ�ƐƕƖƕƏ�Ŋ�Ƒ

"|;�-u7ķ��ĺ�!ĺķ�"_-1h;Ѵ=ou7ķ��ĺķ��-u�-Ѵ_;buoķ��ĺ��ĺķ��;m|omķ�$ĺ��ĺķ��-ub0-Ѵ7bķ�
�ĺ� �ĺķ� ş� "-b|ķ� "ĺ� �ĺ� ŐƑƏƐƓőĺ� �oѴѴbm-|bom� -m7� 0boѴo]b1-Ѵ� 1om|uoѴ� u;Ŋ
v;-u1_Ĺ� �u;��;� m;]Ѵ;1|bm]� |�o� 0bѴѴbom� vl-ѴѴ_oѴ7;uvĺ�Agriculture & 
Food Security, 3ŐƐőķ�Ɛŋ�Ɛƒĺ�_||rvĹņņ7obĺou]ņƐƏĺƐƐѶѵņƑƏƓѶŊ�ƕƏƐƏŊ�ƒŊ�Ɣ

$bl0;uѴ-h;ķ� $ĺ� �ĺķ� (-�]_-mķ� �ĺ� �ĺķ� ş��;llo||ķ� �ĺ� ŐƑƏƐƖőĺ� �_;moѴo]�� o=�
=-ulѴ-m7� =Ѵou-Ѵ� u;vo�u1;v� u;�;-Ѵv� v;-vom-Ѵ� ]-rv� bm� m;1|-u� -�-bѴŊ
-0bѴb|��=ou�0�l0Ѵ;0;;vĺ�Journal of Applied Ecology, 56ķ�ƐƔѶƔŋ�ƐƔƖѵĺ�
_||rvĹņņ7obĺou]ņƐƏĺƐƐƐƐņƐƒѵƔŊ�ƑѵѵƓĺƐƒƓƏƒ

$�Ѵb-m-hbvķ� �ĺ� �ĺķ� �-Ѵb0;u|;ķ� �ĺķ� �b;Ѵv;mķ� �ĺķ� ş� �-v1olr|;ķ� �ĺ� ŐƑƏƐƏőĺ�
�omv;u�-|bom� o=� vr;1b;v� bm|;u-1|bom� m;|�ouhvĺ� Biological 
Conservation, 143ķ� ƑƑƕƏŋ�ƑƑƕƖĺ� _||rvĹņņ7obĺou]ņƐƏĺƐƏƐѵņfĺ
0bo1omĺƑƏƏƖĺƐƑĺƏƏƓ

&7u�ķ��ĺ� ŐƐƖƖѵőĺ��;m7;uķ�-]ub1�Ѵ|�u-Ѵ�ruo7�1|bomķ�-m7�|_;�|_;ou��o=�|_;�
household. Journal of Political Economy, 104ķ� ƐƏƐƏŋ�ƐƏƓѵĺ� _||rvĹņņ
doi.org/10.1086/262050

&mb|;7��-|bomvĺ�ŐƑƏƐƔőĺ�Transforming our world: The 2030 agenda for sus-
tainable developmentĺ�&����0Ѵbv_bm]ĺ

(b]moѴ-ķ� !ĺķ� �-u�;�ķ� �ĺ� �ĺķ� �-�|bv|-Ŋ�"oѴbvķ� �ĺķ� ��;Ѵbmoķ� �ĺķ� !-rb7;Ѵķ� �ĺķ�
	om-||bķ� �ĺķ� ş� �-u|bm;�ķ� !ĺ� ŐƑƏƐƔőĺ� �1ov�v|;lŊ�0-v;7� -7-r|-|bom�
=ou�vl-ѴѴ_oѴ7;u�=-ul;uvĹ�	;=bmb|bomvķ�orrou|�mb|b;v�-m7�1omv|u-bm|vĺ�
Agriculture, Ecosystems & Environment, 211ķ� ƐƑѵŋ�ƐƒƑĺ� _||rvĹņņ7obĺ
org/10.1016/j.agee.2015.05.013

)b]]bmvķ� "ĺķ� ş� �;-|vķ� "ĺ� ŐƑƏƐƒőĺ� Smallholder agriculture’s contribution to 
better nutrition. Report commissioned by the Hunger Allianceĺ��	�ĺ



ՊՍՊ |ՊƐƒPeople and NatureTIMBERLAKE ET AL.

)bm7vouķ�
ĺ��ĺķ�$-�;ѴѴ-ķ��ĺķ�!o|_;uķ�	ĺ��ĺķ�!-bl�m7oķ�!ĺ��ĺ��ĺķ�	;�o|oķ��ĺķ�
��bl-u࢛;vķ��ĺ�!ĺķ�ş���-mvķ�	ĺ��ĺ�ŐƑƏƑƐőĺ��7;m|b=�bm]�rѴ-m|�lb�;v�=ou�
l�Ѵ|brѴ;�;1ov�v|;l�v;u�b1;�ruo�bvbom�bm�-]ub1�Ѵ|�u-Ѵ�v�v|;lv��vbm]�
;1oѴo]b1-Ѵ�m;|�ouhvĺ�Journal of Applied Ecology, 1– 13.

)b||l-mķ��ĺķ��_-rr;ѴѴķ��ĺ��ĺķ��0vomķ�	ĺ��ĺķ��;uuķ�!ĺ��ĺķ��Ѵ;v_ķ��ĺķ��-mvr-1_ķ�
�ĺķ� �;u=;1|oķ� �ĺķ� ş� 
bv1_;uķ� �ĺ� ŐƑƏƐƕőĺ� �� vo1b-Ѵŋ�;1oѴo]b1-Ѵ� r;uvr;1Ŋ
|b�;� om� _-ulomb�bm]� =oo7� v;1�ub|�� -m7� 0bo7b�;uvb|�� 1omv;u�-Ŋ
|bomĺ� Regional Environmental Change, 17ķ� ƐƑƖƐŋ�ƐƒƏƐĺ� _||rvĹņņ7obĺ
ou]ņƐƏĺƐƏƏƕņvƐƏƐƐ�ƒŊ�ƏƐѵŊ�ƐƏƓƔŊ�Ɩ

)�ķ� �ĺķ� ş� �u;||�ķ� �ĺ� ŐƑƏƏƓőĺ� "o1b-Ѵ� 1omm;1|;7m;vv� bm� l-u]bm-Ѵ� u�u-Ѵ�
�_bm-Ĺ� $_;� 1-v;� o=� =-ul;u� bmmo�-|bom� 1bu1Ѵ;v� bm� ,_b7-mķ� mou|_�
Shaanxi. Agriculture and Human Values, 21ķ� ѶƐŋ�ƖƑĺ� _||rvĹņņ7obĺ
ou]ņƐƏĺƐƏƑƒņ�Ĺ��&�ĺƏƏƏƏƏ�ƐƓƏƑƔĺƓƕƔƕѵĺƕƑ

,_-m]ķ�)ĺķ�!b1h;||vķ�$ĺ��ĺķ��u;l;mķ��ĺķ��-um;�ķ��ĺķ�ş�"�bm|omķ�"ĺ��ĺ�ŐƑƏƏƕőĺ�
�1ov�v|;l�v;u�b1;v�-m7�7bvŊ�v;u�b1;v�|o�-]ub1�Ѵ|�u;ĺ�Ecological Economics, 
64ķ�ƑƔƒŋ�ƑѵƏĺ�_||rvĹņņ7obĺou]ņƐƏĺƐƏƐѵņfĺ;1oѴ;�1omĺƑƏƏƕĺƏƑĺƏƑƓ

"&���!$������
�!��$���
�77b|bom-Ѵ� v�rrou|bm]� bm=oul-|bom� l-�� 0;� =o�m7� bm� |_;� omѴbm;�
�;uvbom�o=�|_;�-u|b1Ѵ;�-|�|_;�r�0Ѵbv_;uĽv��;0vb|;ĺ

How to cite this article:�$bl0;uѴ-h;ķ�$ĺ��ĺķ��bu|�bѴѴķ��ĺ�!ĺķ��-u-Ѵķ�
"ĺ��ĺķ��_�v-Ѵķ�	ĺ�!ĺķ�	;�ho|-ķ��ĺķ��-uubvŊ�
u�ķ��ĺ��ĺķ��ou|v1_ķ�"ĺķ�
��;uvķ�"ĺ�"ĺķ�!ovѴbmķ�$ĺķ�"-�bѴѴ;ķ��ĺ��ĺķ�"lb|_ķ��ĺ�!ĺķ�"|uom-ķ��ĺķ�
ş��;llo||ķ��ĺ�ŐƑƏƑƑőĺ���m;|�ouh�-rruo-1_�=ou�l-m-]bm]�
;1ov�v|;l�v;u�b1;v�-m7�blruo�bm]�=oo7�-m7�m�|ub|bom�
v;1�ub|��om�vl-ѴѴ_oѴ7;u�=-ulvĺ�People and Nature, 00, 1– 13. 
_||rvĹņņ7obĺou]ņƐƏĺƐƏƏƑņr-mƒĺƐƏƑƖƔ


