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Figure 1: Analytical Framework for this research. 
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Figure 2:  Thesis Structure 
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Table 1: Cambodia Forest Cover Change retrieved from Forest Resource Assessment 2015 (FAO, 2014c), Open Development Cambodia Forest Cover Study (Open 
Development Cambodia, 2015), and Ministry of Agriculture, Forests and Fisheries and ITTO in 2011(Forestry Administration, 2011). Data shows type of land cover, area 

(1000ha), percentage of total land cover and year recorded for each assessment. 
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Table 2: Selected Explanatory Conditions for Asian Forest Transitions (Adapted from Youn et al, 2017). 
Additional Sources: Cambodia GDP per capita from World Bank (2017a), food provision data from (FAO, 

2014a) forest cover data from (FAO, 2014c) *Forest cover statistics are collected from a variety of sources and 
may represent different definitions of forest cover. 
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Figure 3: Location of study sites, villages surveyed, and deforestation between 2000 and 2017. Land cover data 
including forest cover, administrative data and other spatial components of the landscapes was obtained from 

WCSÕs private spatial dataset. Detailed methodology is available in Rainey et al. (2010) and Evans et al. (2009) 
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Table 3:  Overview of villages selected for study, including socio-economic conditions, conservation activities, 
and sample contribution to study. Basic Necessities Survey (BNS) scores (Davies & Smith, 1998) are used as an 
indicator of wealth and normalised according to the maximum possible score for each landscape. Score is for 
comparison between villages but does not represent standardized value for comparison between the Northern 

Plains and Eastern Plains 
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Table 4:  Historical Timeline for the Northern Plains (left) and KSWS (right) in Cambodia. Information on 
events were gathered in discussions in three villages in each landscape and amalgamated to form a rich history 

of changing forest landscapes in rural Cambodia 
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Figure 4:  Events and changes with the most significant impact on livelihoods and the surrounding environment, 
as perceived by villagers. Columns show if the event was listed as significant in the focus group discussion that 

took place in each of the six villages. If the event was identified as a positive impact, it is marked above the 
black line. Events with a negative impact are marked below the black line. The four events identified with an 

environmental impact are on the right 
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Figure 5: Response to ÒHas your livelihood improved in the past 5 yearsÓ in the 2017 Household Survey in KSWS and the 

Northern Plains 
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Figure 6: Perceived benefits from forests, obtained through household questionnaires in 2017. Participants 

often identified more than one benefit. Responses were coded into categories. Graph shows frequency of 
category mentioned in responses 
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Figure 7: Keo Seima Wildlife Sanctuary and Snoul Wildlife Sanctuary showing deforestation from 2000 to 2017 
and location of National Road 76. Land cover data was obtained from WCSÕs spatial dataset. Insert shows KfW 

road rehabilitation and risk assessment. Villages shown are the 20 included in the household survey. 
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Figure 8: Examples of roads in Keo Seima Wildlife Sanctuary in good (left) and bad (right) condition.  
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Table 6: Variables used in logistic regression with significant association to the response variable of roads 
ranked as first priority for infrastructure.  

Y1&+1I:*( .*80&+/%+"$( D==*0%(>'/*( DE/*0%*,(&*:1%+"$8A+/(="&(
Z !"#$[(Q(

H+-$)*!&'9+A! 7-$.:$-)+9!:;&'(!)*+!I-;&.!
]+.+;;&)&+;!R:/5+B!GI]RL3!%*&.*!
,/#5&9+;!-!*#:;+*#$9!,#5+/)B!
;.#/+!9+/&5+9!6/#0!#%'+/;*&,!-'9!
-..+;;!&'6#/0-)&#'!6#/!-!$&;)!#6!
*#:;+*#$9!-;;+);!-'9!;+/5&.+;<!
M*+!;:/5+B!%-;!9+;&('+9!6#/!
fRHR!6#$$#%&'(!)*+!,/#.+9:/+!
#:)$&'+9!8B!D-5&+;!-'9!R0&)*!
G122=L<!!!

"&A+9! ]+(-)&5+!

Y+;&'!)/++;!
)-,,+9 !

]:08+/!#6!)/++;!)-,,+9!6#/!/+;&'!
-;!-'!&'.#0+!;#:/.+ !

"&A+9! E#;&)&5+!

7-;;-5-!
,/#9:.)&#' !

f&$#(/-0;!#6!.-;;-5-!,/#9:.+9!8B!
*#:;+*#$9!8+)%++'![,/&$!?@1K!
-'9! U-/.*!?@1O!

"&A+9! ]+(-)&5+!



! (&!!

E-99B!/&.+!
,/#9:.)&#' !

f&$#(/-0;!#6!,-99B!/&.+!,/#9:.+9!
8B!*#:;+*#$9!8+)%++'![,/&$!?@1K!
-'9!U-/.*!?@1O!

"&A+9! E#;&)&5+!

_9:.-)&#' ! S#:;+*#$9!*+-9!B+-/;!#6!
;.*##$&'(!

"&A+9! ]+(-)&5+!

[..+;;&8&$&)B! c&$$-(+!)/-5+$!)&0+!)#!'+-/+;)!
*+-$)*!.+')/+!&'!%+)!;+-;#'!
G*#:/;L!

"&A+9! E#;&)&5+!!

c&$$-(+! ! Y-'9#0 ! !
!

P*8#:%8(

(

B"6(8'*)7#(%&#96&9#$'+#*"#*&*$%'

'

^5+/-$$3!ZZF!#6!/+;,#'9+');!G?QQ!*#:;+*#$9;L!&9+')&6&+9!/#-9;!-;!)*+!*&(*+;)!,/&#/&)B!6#/!

&'6/-;)/:.):/+!9+5+$#,0+')!&'!)*+!*#:;+*#$9!;:/5+B!G"&(:/+!2L<!D#0+;)&.!%-)+/!;:,,$B!/-'J+9!;+.#'9!

)#!/#-9;<!S#:;+*#$9;!&9+')&6&+9!0:$)&,$+!/+-;#';!6#/!,/&#/&)&N&'(!/#-9!9+5+$#,0+')3!&'.$:9&'(!-..+;;!

)#!*+-$)*!.-/+!-'9!0-/J+);<!Y+;,#';+;!-$&('+9!%&)*!)*+!,+/.+&5+9!8+'+6&);!#6!/#-9;!9+;./&8+9!&'!

!

"&(:/+ !""#!$%&'()*%+!,-!&,,.!/,'.+!'+!0%/1%)*%.!23!4,5+%4,6.+7!8'('!,2(')9%.!(4/,5&4!

4,5+%4,6.!+5/*%37!:%+0,9+%+!).%9()-)%.!23!;,/%!(4'9!,9%!4,5+%4,6.7!

<!!



! (' !!

!

!

!
Figure 9: Prioritization of infrastructure development by household respondents. Respondents were provided 
with five types of infrastructure development and were asked to rank them in terms of perceived importance. 
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Table 7:  Results of the fixed effects in logistic regression predicting likelihood of household ranking roads as 
first priority for infrastructure in village.  
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Figure 10: Positives good roads as perceived by households. Data obtained through household survey. 

Responses identified by more than one household. 
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Figure 11: Negatives of good roads as perceived by households. Data obtained through household survey. 
Responses identified by more than one household. 
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Figure 12: Tenure security as perceived by households. Data obtained through household survey 
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Figure 13: Northern Plains Landscape and Eastern Plains Landscape in Cambodia. The study focused on three 
villages within each landscape and actors present at the commune, district and provincial levels. Spatial data 

obtained from Wildlife Conservation Society Cambodia Program. Complete data on ELCs and SLCs is 
unavailable.  
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6#/!-,,/#A&0-)+$B!+T:-$!/+,/+;+')-)&#'!#6!(#5+/'0+')!-'9!.&5&$!;#.&+)B!G]4^;!-'9!$#.-$!(/#:,;L!

GM-8$+!=L<!H+!;+$+.)+9!,/#5&'.&-$!(#5+/'0+')!9+,-/)0+');!&'5#$5+9!&'!'-):/-$!/+;#:/.+!0-'-(+0+')!

-'9!&'6/-;)/:.):/+!9+5+$#,0+')3!-;!%+$$!-;!$#.-$!-:)*#/&)&+;!6/#0!)*+!U&'&;)/B!#6!d')+/&#/!-)!)*+!9&;)/&.)3!

.#00:'+3!-'9!5&$$-( +!$+5+$<![,,/#A&0-)+$B!*-$6!#6!)*+!-.)#/;!&')+/5&+%+9!#,+/-)+9!-)!)*+!,/#5&'.&-$!

;.-$+!#/!-8#5+!G'-)&#'-$!#/!&')+/'-)&#'-$L3!)*+!;+.#'9!*-$6!#,+/-)+9!-)!9&;)/&.)!$+5+$!#/!8+$#%<!D:+!)#!

)*+!.*-$$+'(+;!#6!.#''+.)&'(!%&)*!.#0,-'&+;3!%+!%+/+!:'-8$+!)#!&')+/5&+%!/+,/+;+')-)&5+;!6/#0!)*+!

,/&5-)+!;+.)#/!8:)!-$$#%+9!/+;,#'9+');!)#!&'.$:9+!,/&5-)+!;+.)#/!-.)#/;!&'!)*+&/!/+;,#';+<!!

!



! *$!!

_-.*!/+;,#'9+')!-';%+/+9!+&(*)!T:+;)&#';3!.#5+/&'(!&'6#/0-)&#'!;*-/&'(3!&'6$:+'.+3!.##,+/-)&#'3!

+5&9+'.+!6#/!9+.&;&#'!0-J&'(3!,/&'.&,$+;3!(#-$;3!-'9!-.)#/;!#/!.#'9&)&#';!)*-)!,/+5+')!)*+!$-'9;.-,+!

6/#0!6:'.)&#'&'(<!E/&#/!)#!&')+/5&+%&'(3!%+!+';:/+9!+-.*!/+;,#'9+')!:'9+/;)##9!)*+B!.#:$9!$&;)!-'!

&'9&5&9:-$3!#/(-'&N-)&#'!G(#5+/'0+')!#/!'#'>(#5+/'0+')L3!,/&5-)+!.#0,-'B!#/!.&5&$!;#.&+)B!(/#:,!&'!

)*+&/!/+;,#';+<!H+!-;J+9!)*-)!/+;,#'9+');!/+6+/!)#!)*+!;,+.&6&.!$-'9;.-,+!;):9&+9!%*+'!-';%+/&'(!

T:+;)&#';3!-'9!+A,$-&'+9!)*-)!$-'9;.-,+;!.#:$9!(+#(/-,*&.-$$B!&'.$:9+!-/+-;!.#')-&'&'(!5+(+)-)&#'3!

-(/&.:$):/+!-'9!;+))$+0+');<![99&)&#'-$!&'6#/0-)&#'!#'!)*+!$-'9;.-,+;!%-;!.#$$+.)+9!)*/#:(*!J+B!

&'6#/0-')!&')+/5&+%;3!#8;+/5-)&#';!-'9!&'6#/0-$!9&;.:;;&#';<!4&5+'!)*+!(+#(/-,*&.!;&N+!#6!)*+!-/+-3!

$#.-$!-:)*#/&)&+;!-'9!(/#:,;!%+/+!;+$+.)+9!&'!)*/++!5&$$-(+;!)*-)!%+/+!;):9&+9!&'!9+,)*!&'!+-.*!

$-'9;.-,+<!d')+/-.)&#' ;!-)!)*+!5&$$-(+!$+5+$!+';:/+9!/+;,#';+;!.#:$9!8+!5+/&6&+9!%&)*!#8;+/5+9!

.#'9&)&#';!-'9!-99&)&#'-$!9-)-!.#$$+.)+9!&'!+-.*!;&)+<!D:+!)#!)*+!;+';&)&5&)B!#6!)*+!&'6#/0-)&#'3!]4^;!

-/+!'#)!&'9&5&9:-$$B!&9+')&6&+93!&';)+-9!%+!/+6+/!8/#-9$B!)#!)B,+;!#6!#/(-'&N-)&#';!&'5#$5+9!&'!

.#';+/5-)&#'!-'9!9+5+$#,0+')!-.)&5&)&+;!&'!7-08#9&-<!

!

!Table 8: Categories of Actors interviewed. Actors are categorized by type.  

(!1%*G"&'("=(&*8/"$,*$%8( D) ( N) (

[/0+9!"#/.+;!GE#$&.+L! ?! 1!

7&5&$!R#.&+)B!4/#:,;ww!G7E[3!d7M3!_.#)#:/&;0L! ?! =!

D+5+$#,0+')!]4^w ! Q! Q!

4#5+/'0+')!GE/#5&'.&-$!D+,-/)0+');3!c&$$-(+3!7#00:'+3!-'9!D&;)/&.)!
[:)*#/&)&+;3!E[![:)*#/&)&+;L!

1O! 1K!

]-):/-$!Y+;#:/.+!U-'-(+0+')!]4^w ! Z! Z!

M#)-$! \@! \Z!

x!7#00:'&)B!E/#)+.)+9![/+-!7#00&))++!G7E[L3!d'9&(+'#:; !7#00:'-$!M&)$&'(!7#00&))++!Gd7ML!
y(U#;)!]4^;!+'(-(+9!&'!8#)*!.#';+/5-)&#'!-'9!9+5+$#,0+')<!M*+B!-/+!.-)+(#/&N+9!*+/+!8B!0-&'!
-.)&5&)&+;<!
!

I202&$%2.63+3&

&

H+!-'-$B;+9!)*+!'+)%#/J!9-)-!.#$$+.)+9!:;&'(!-'!#,+'!;#:/.+!;#.&-$!'+)%#/J!-'-$B;&;!;#6)%-/+!.-$$+9!

4+,*&!G4+,*&!7#';#/)&:03!?@1ZL<!_-.*!-.)#/!&;!/+,/+;+')+9!8B!-!.&/.:$-/!b'#9+P!-'9!+-.*!/+$-)&#';*&,!

%&)*!-'#)*+/!-.)#/!&;!$&'J+9!%&)*!-!$&'+!.-$$+9!-'!b+9(+P<!d6!#'+!#/(-'&N-)&#'!*-9!0:$)&,$+!/+;,#'9+');3!

%+!(/#:,+9!)*+!/+;,#'9+');!&')#!-!;&'($+!-.)#/!G'#9+L!&'!)*+!$-'9;.-,+!G&<+<!)*/++!5&$$-(+!*+-9;!%+/+!

(/#:,+9!&')#!-!;&'($+!5&$$-(+!-:)*#/&)BL<!H+!./+-)+9!)*/++!'+)%#/J;!6#/!+-.*!$-'9;.-,+!,/#5&9&'(!

(/-,*&.-$!5&;:-$!/+,/+;+')-)&#';!#6!G1L!&'6#/0-)&#'!;*-/&'(V!G?L!.##,+/-)&#'V!G\L!+5&9+'.+!6#/!9+.&;&#'!

0-J&'(<!H+!:;+9!%+&(*)+9!+9(+;!&'!)*+!&'6#/0-)&#'!;*-/&'(!'+)%#/J!8-;+9!#'!6/+T:+'.B!#6!

.#00:'&.-)&#'<! _9(+;!%+/+!-;;&('+9!9&/+.)&#';!-..#/9&'(!)#!#'+>%-B!#/!)%#>%-B!&'6#/0-)&#'!

;*-/&'(!8+)%++'!-.)#/;!-;!;)-)+9!8B!)*+!/+;,#'9+')<!H+&(*)+9!+9(+;!%+/+!(&5+'!)#!)*+!.##,+/-)&#'!



! *#!!

;*-/&'(!'+)%#/J!8-;+9!#'!*#%!%+$$!)*+!/+;,#'9+')!6+$)!)*+!)%#!-.)#/;!.##,+/-)+9!G;#0+3!0#9+/-)+3!

*&(*L<!!

!

H+!-9g:;)+9!)*+!5&;:-$!/+,/+;+')-)&#'!#6!)*+!(/-,*!:;&'(!)*+!9&;,$-B!-$(#/&)*0;!-'9!/-'!-!;+/&+;!#6!

;)-)&;)&.-$!0+)/&.;!6#/!9++,+/!&';&(*)!&')#!)*+!'+)%#/J!;)/:.):/+!-'9!,/#,+/)&+;<!H+!6&/;)!#8)-&'+9!)*+!

0#9:$-/&)B!6#/!+-.*!(/-,*!)#!9+)+/0&'+!*#%!0:.*!)*+!'+)%#/J!.$:;)+/;<!H+!)*+'!.-$.:$-)+9!)*+!

8+)%++''+;;3!+&(+'5+.)#/!-'9!.$#;+'+;;!.+')/-$&)B3!-;!%+$$!-;!)*+!.$:;)+/&'(!.#+66&.&+')!-'9!9+(/++<!

M-8$+!2!,/#5&9+;!&'6#/0-)&#'!/+(-/9&'(!J+B!;)-)&;)&.-$!0+)/&.;!-'9!)*+!&'6#/0-)&#'!,/#5&9+9!8B!+-.*!

0+)/&.<!Y+;:$);!#6!)*+!;)-)&;)&.-$!-'-$B;&;!%+/+!.#0,-/+9!)#!/+;,#'9+')P;!,+/.+,)&#';!#6!,#%+/!-'9!

&'6$:+'.+!&'!)*+!$-'9;.-,+<!!

!

Table 9:  Description of key network concepts and statistical metrics used in the analysis  

M*%&+0( .*80&+/%+"$(1$,(#%+:+%'(+$(J0%"&(N*%_"&9(J$1:'8+8(
U#9:$-/&)B( d9+')&6&+;!.$:;)+/;!&'!)*+!'+)%#/J3!-!(/#:,&'(!#6!'#9+;!)*-)!-/+!0#/+!

;)/#'($B!.#''+.)+9!)*-'!&'!-!/-'9#0!'+)%#/J<!7 $:;)+/;!&'!'+)%#/J;!
0-B!&'9&.-)+!*#0#,*&$B!-'9!,##/$B!.#''+.)+9!;+(0+');!#6!
'+)%#/J;<!!

I+)%++''+;;!7+')/-$&)B( D+;./&8+;!)*+!.+')/-$&)B!#6!-!'#9+!8-;+9!#'!&);!,#;&)&#'!8+)%++'!)%#!
9&;.#''+.)+9!'#9+;<!['!-.)#/!%&)*!*&(*!8+)%++''+;;!.+')/-$&)B!0-B!
,/#5&9+!-!$&'J!-./#;;!9&;.#''+.)+9!;+(0+');!#6!-!'+)%#/J!-'9!8+!
+66+.)&5+!6#/!9&66:;&'(!&'6#/0-)&#'!-./#;;!-!$-/(+/!'+)%#/J<!

_&(+'5+.)#/!7+')/-$&)B( U+-;:/+;!-!'#9+P;!&'6$:+'.+!8-;+9!#'!&);!.#''+.)&#'!)#!#)*+/!
&'6$:+')&-$!'#9+;<!S&(*!+&(+'5+.)#/!.+')/-$&)B!&'9&.-)+;!-'!-.)#/P;!
,/#A&0&)B!)#!&'6$:+')&-$!-.)#/;!8-;+9!#'!)*+&/!.+')/-$&)B!&'!)*+!
'+)%#/J<!!

7$#;+'+;;!7+')/-$&)B( d'9&.-)+;!*#%!-..+;;&8$+!+5+/B!#)*+/!'#9+!&;!6/#0!-!;&'($+!'#9+!&'!
)*+!'+)%#/J<![!'#9+!%&)*!*&(*!.$#;+'+;;!.+')/-$&)B!&;!-8$+!)#!
)/-';6:;+!&'6#/0-)&#'!-)!-!6-;)+/!,-.+!)*-'!#)*+/!'#9+;!&'!)*+!
'+)%#/J<!!

7$:;)+/&'(!7#+66&.&+')( U+-;:/+;!)*+!9+(/++!)#!%*&.*!-!'#9+!.$:;)+/;!&'!-!'+)%#/J<!M*+!
-5+/-(+!.$:;)+/&'(!.#+66&.&+')!#6!-!'+)%#/J!9+;./&8+;!*#%!$&J+$B!)*+!
'#9+;!.$:;)+/!)#(+)*+/!G-5+/-(+!#6!&'9&5&9:-$!.$:;)+/&'(!.#+66&.&+');L<!!

D+(/++( U+-;:/+;!)*+!.+')/-$&)B!#6!-!'#9+!&'!-!'+)%#/J!8B!*#%!0-'B!#)*+/!
'#9+;!&)!&;!9&/+.)$B!.#''+.)+9!)#!G':08+/!#6!+9(+;L<!['!-.)#/!%&)*!
*&(*!9+(/++!0-B!*-5+!*&(*!&0,#/)-'.+!-'9!&'6$:+'.+!&'!-!'+)%#/J<!!

!

P*8#:%8(

&

H"(8%'()2'+$#6$*5$2'6")%&#(*)&%'

!

[$0#;)!-$$!-.)#/;!&9+')&6&+9!0:$)&,$+!(#-$;3!9+0#';)/-)&'(!-!*#$&;)&.!-,,/#-.*!)#!/+-.*&'(!#8g+.)&5+;!

-'9!0:$)&>9&0+';&#'-$!:'9+/;)-'9&'(!#6!)*+!&;;:+;<!a#.-$!-:)*#/&)&+;!G5&$$-(+!-'9!.#00:'+L!&9+')&6&+9!

0#/+!(#-$;!)*-'!#)*+/!-.)#/;3!$&J+$B!9:+!)#!)*+!%&9+!#6!/-'(+!#6!/+;,#';&8&$&)&+;!#6!)*+!,#;&)&#'!-'9!

)*+&/!,/#A&0&)B!)#!8#)*!,+#,$+!$&5&'(!&'!)*+!$-'9;.-,+;!-'9!&';)&):)&#';<![.)#/!(#-$;!&'.$:9+9!&0,/#5+9!



! *%!!

(#5+/'-'.+!-'9!$-%!+'6#/.+0+')3!.#';+/5-)&#'3!;:;)-&'-8$+!/+;#:/.+!:;+3!-'9!*+-$)*<!M*+!0#;)!

6/+T:+')$B!&9+')&6&+9!(#-$!%-;!&0,/#5+9!$&5&'(!;)-'9-/9;3!&9+')&6&+9!8B!Z=F!#6!-.)#/;<!E/#5&'.&-$!

(#5+/'0+')!9+,-/)0+');!-'9!$#.-$!-:)*#/&)&+;!6#.:;+9!#'!;)/+'()*+'&'(!.://+')!/#$+;!-'9!-.)&5&)&+;!#6!

(#5+/'0+')!8#9&+;3!&'.$:9&'(!6#$$#%&'(!'-)&#'-$!,$-';3!&;;:&'(!&'6#/0-)&#'3!$-'9!:;+!,$-''&'(3!-'9!

$-%!+'6#/.+0+')<!M*+&/!(#-$;!)+'9+9!)#!8+!,/+9+)+/0&'+93!/+6$+.)&'(!0&;;&#'!;)-)+0+');3!/-)*+/!)*-'!-!

/+;,#';&5+!(#-$!)#!-!9+0#./-)&.-$$B!&9+')&6&+9!;+)!#6!'++9;!&'!)*+!,-/)&.:$-/!$-'9;.-,+<!d'!U#'9:$J&/&3!

-.)#/;!(-5+!0#/+ !-))+')&#'!)#!)*+!'++9;!#6!d'9&(+'#:; !,+#,$+!-'9!$-'9!:;+!,$-''&'(3!$&J+$B!9:+!)#!)*+!

.#0,+)&)&#'!6#/!$-'9!-'9!*&(*!':08+/!#6!;+$6>&9+')&6&+9!d'9&(+'#:; !.#00:'&)&+;!$&5&'(!&'!)*+!-/+-!&'!

.#')/-;)!)#!)*+!]#/)*+/'!E$-&';<! !

!

d'!(+'+/-$3!/+;,#'9+');!%+/+!/+$:.)-')!)#!9&;.:;;!#/!$-8+$!-.)#/;!)*-)!,/+5+')+9!)*+!$-'9;.-,+!6/#0!

6:'.)&#'&'(!-;!%+$$!-;!&)!.#:$9<!]4^;!%+/+!0#/+!%&$$&'(!)#!0-J+!)*#;+!8-//&+/!-.)#/;!+A,$&.&)<!M#!

+'/&.*!)*+!T:+;)&#'3!%+!-;J+9!/+;,#'9+');!%*-)!)*+!J+B!.*-$$+'(+;!%+/+!&'!)*+!$-'9;.-,+!-'9!

.#';)/-&');!)#!&0,/#5&'(!;#.&-$!-'9!+'5&/#'0+')-$! #:).#0+;!GM-8$+!1@L<!7#00#'!.*-$$+'(+;!

,/+5+')&'(!$-'9;.-,+!6:'.)&#'-$&)B!&9+')&6&+9!8B!-.)#/;!&'!8#)*!]E!-'9!_E!&'.$:9+9!.#//:,)&#'3!

.#'6$&.)!-'9!$-.J!#6!.##,+/-)&#'3!6-&$:/+!)#!:,*#$9!)*+!$-%3!-'9!:'.$+-/!8#:'9-/&+;<!a-.J!#6!

&'6/-;)/:.):/+!;:.*!-;!/#-9;!-'9!)/-';0&;;&#'!$&'+;!-99!9&66&.:$)B!6#/!-.)#/;!%*+'!,+/6#/0&'(!)*+&/!

)-;J;3!8:)!/+;,#'9+');!-$;#!&9+')&6&+9!&')+/'-$!.#';)/-&');3!;:.*!-;!6:'9&'(3!;*#/)!)+/0!'-):/+!#6!

,/#g+.);3!-'9!$-.J!#6!.-,-.&)B<!E##/!$&5&'(!;)-'9-/9;!&'!/+0#)+!.#00:'&)&+;3!;:.*!-;!,##/!*+-$)*!-'9!

+9:.-)&#'!-'9!-!$-.J!#6!%&$$&'('+;;!)#!+'(-(+!-$;#!,/+5+')!-.)#/;!6/#0!+66+.)&5+$B!&0,$+0+')&'(!)*+&/!

-.)&5&)&+;<!4#5+/'0+')!9+,-/)0+');!-'9!$-%!+'6#/.+0+')!(/#:,;!%+/+!&9+')&6&+9!-;!J+B!-.)#/;!

,/+5+')&'(!$-'9;.-,+;!6/#0!6:'.)&#'&'(3!9:+!)#!)*+&/!,+/.+&5+9!/#$+!&'!6-.&$&)-)&'(!.#//:,)&#'!-'9!

,#%+/!&08-$-'.+;<!M*&;!%-;!/+,#/)+9!-;!-'!&;;:+!6/#0!8#)*!(#5+/'0+')!-'9!'#' >(#5+/'0+')!-.)#/;3!

&'9&.-)&'(!.#';+';:;!)*-)!%+-J!&';)&):)&#';!&;!-!0-g#/!&;;:+!&'!8#)*!$-'9;.-,+;<! !

&

Table 10: Constraints preventing landscape from functioning as well as it could according to respondents 

>'/*("=(!"$8%&1+$%( N)( D)( DE1F/:*(
d'6/-;)/:.):/+! ! z ! z ! D&66&.:$)!/#-93!,##/!,*#'+!/+.+,)&#'!
_'5&/#'0+')-$! ! z ! z ! ]-):/-$!*-N-/9;3!/+0#)+'+;; !
f'#%$+9(+3!.-,-.&)B!-'9!
+'(-(+0+') !

z ! ! a-.J!#6!$+(-$!J'#%$+9(+!-0#'(!$#.-$!
.#00:'&)&+; !

R,-)&-$!! z ! ! 7#00:'&)&+;!/+;)/&.)+9!6/#0!+A,-'9&'(!
-(/&.:$):/-$!$-'9!&'!,/#)+.)+9!-/+-; !

d$$+(-$!-.)&5&)&+;! z ! z ! d$$+(-$!$#((&'(!-'9!*:')&'( !
U-/J+)! ! z ! ! U-/J+)!6$:.):-)&#'3!$&0&)+9!0-/J+)!

#,,#/):'&)&+;!
D+0#(/-,*&.; ! z ! z ! d00&(/-)&#'!)#!-/+-!
4#5+/'-'.+! ! z ! z ! a-'9!.#'6$&.)3!.#//:,)&#'3!&';+.:/+!)+':/+ !
"&'-'.&-$ ! ! z ! a-.J!#6!&'5+;)0+')!&'!9+5+$#,0+')!

&

/89%&$#%'()2'6""+$#(&*")'



! *&!!

!

D:/&'(!&')+/5&+%;3!/+;,#'9+');!%+/+!-;J+9!)#!$&;)!-.)#/;!)*+B!.##,+/-)+9!%&)*3!-;;&('!-!5-$:+!)#!)*+!

$+5+$!#6!.##,+/-)&#'!G$#%3!0+9&:03!*&(*L!-'9!&9+')&6B!-.)#/;!)*+B!%#:$9!$&J+!8+))+/!.##,+/-)&#'!%&)*<!

7##,+/-)&#'!'+)%#/J;!6#/!8#)*!$-'9;.-,+;!-/+!9&;,$-B+9!&'!"&(:/+!1Z<!]#9+;!/+,/+;+')!-.)#/;!-'9!

+9(+;!-/+!%+&(*)+9!8B!)*+!$+5+$!#6!.##,+/-)&#'<!"#/!+-.*!'+)%#/J3!%+!.-$.:$-)+9!)*+!.$:;)+/&'(!

.#+66&.&+')!-'9!9&5&9+9!)*+!'#9+;!8B!0#9:$-/&)B!)#!9+)+/0&'+!.$:;)+/;V!(/#:,;!#6!;)/#'($B!.#''+.)+9!

'#9+;<!M*+!'+)%#/J;!;*#%!)*-)!-.)#/;!-/+!0#/+!$&J+$B!)#!*-5+!;)/#'(!.##,+/-)&#'!%&)*!#)*+/!-.)#/;!

&';&9+!)*+&/!.$:;)+/<!d'!)*+!]#/)*+/'!E$-&';!.##,+/-)&#'!'+)%#/J3!6&5+!.$:;)+/;!%+/+!&9+')&6&+93!

/+,/+;+')&'(!G1L!9+5+$#,0+')!G?L!'-):/-$!/+;#:/.+!0-'-(+0+')!G\L!*:0-'!/&(*);!GZL!(#5+/'0+')!-'9!

GQL!-(/&.:$):/+<!7$:;)+/;!9&9!'#)!/+,/+;+')!9&;)&'.)!#8g+.)&5+;<!"#/!+A-0,$+3!)*+!ED#_!%-;!6#:'9!)#!

.$:;)+/!%&)*!(#5+/'0+')!9+,-/)0+'); !-'9!-'!]4^!6#.:;+9!#'!;:;)-&'-8$+!-(/&.:$):/+!&';&9+!)*+!E[!

'+)%#/J!.$:;)+/+9!%&)*!'-):/-$!/+;#:/.+!0-'-(+0+')<!7$:;)+/&'(!;*#%;!)*-)!9+5+$#,0+')!]4^;!

.##,+/-)+9!%+$$!%&)*!,/#5&'.&-$!9+,-/)0+');!+'(-(+9!&'!9+5+$#,0+')3!8:)!)*+/+!%-;!$&))$+!.##,+/-)&#'!

%&)*!-.)#/;!+'(-(+9!&'!'-):/-$!/+;#:/.+!0-'-(+0+')<!R&0&$-/!,-))+/';!%+/+!;++'!&'!)*+!&'6#/0-)&#'!

;*-/&'(!-'9!+5&9+'.+!6#/!9+.&;&#'!0-J&'(!'+)%#/J;<!!
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Figure 14: Cooperation Network for Northern Plains Landscape (Left) and the Eastern Plains (Right). Nodes 
are coloured by modularity class (cluster group). The graphs are displayed using Force Atlas layout algorithm. 
Nodes with high in-degrees are located in the centre of the graph. The average clustering coefficients are 0.55 

and 0.41 for NP and EP respectively 
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Table 11: Key actors and centrality scores for the information sharing network in NP and EP. Degree and 
Influence are normalized values (N). Actors are categorized by the highest level they operate (C=Commune, 

P=Province, D=District, V=Village) and by type (G=Government, N=NGO, AF=Armed Forces).  
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Figure 15: Information networks for the Northern Plains and Eastern Plains. Nodes are sized by (1) Perceived 
influence (2) Betweenness Centrality and (3) Eigenvector Centrality. In the Northern Plains, actors perceived to 

have high influence do not align with actors with high betweenness centrality. Influential actors are spread 
throughout the network. In the Eastern Plains, actors with high perceived influence align with actors with high 

eigenvector centrality, indicating an integrated and influential cluster of actors in the network. !  
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