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Supplementary Table 1
Correlations among environmental variables
Supplementary Table 1. Pearson correlations among the standardized environmental variables explaining λ, φt and θt in Eq. (1)-(3) for time period t, i.e. variables  ALT, DRY, WET, DPAt, MS, FRt  and CFAt.
	Time period
	First variable
	Second variable

	
	
	
	
	
	
	
	

	
	
	ALT
	DRY
	WET
	DPA1
	MS
	FR1

	1997-2002
	DRY
	0.332
	
	
	
	
	

	
	WET
	-0.059
	0.352
	
	
	
	

	
	DPA1
	0.211
	0.182
	0.217
	
	
	

	
	MS
	-0.272
	-0.360
	-0.336
	0.168
	
	

	
	FR1
	0.362
	0.370
	0.143
	0.313
	-0.157
	

	
	CFA1
	0.261
	0.289
	0.236
	0.281
	-0.210
	0.350

	
	
	
	
	
	
	
	

	
	
	ALT
	DRY
	WET
	DPA2
	MS
	FR2

	2003-2008
	DRY
	0.332
	
	
	
	
	

	
	WET
	-0.059
	0.352
	
	
	
	

	
	DPA2
	0.189
	0.179
	0.221
	
	
	

	
	MS
	-0.272
	-0.360
	-0.336
	0.171
	
	

	
	FR2
	0.410
	0.321
	0.138
	0.285
	-0.154
	

	
	CFA2
	0.384
	0.339
	0.084
	0.219
	-0.147
	0.402

	
	
	
	
	
	
	
	

	
	
	ALT
	DRY
	WET
	DPA3
	MS
	FR3

	2009-2015
	DRY
	0.332
	
	
	
	
	

	
	WET
	-0.059
	0.352
	
	
	
	

	
	DPA3
	0.181
	0.192
	0.210
	
	
	

	
	MS
	-0.272
	-0.360
	-0.336
	0.169
	
	

	
	FR3
	0.433
	0.363
	0.121
	0.214
	-0.149
	

	
	CFA3
	0.335
	0.295
	0.065
	0.195
	-0.068
	0.419

	
	
	
	
	
	
	
	


Supplementary Table 2
Predicted density and decline rate of orangutans by region
Supplementary Table 2. Estimated mean density of orangutan individuals per 100 km2 per time period between 1997 and 2015, and the 95% credible interval (CI) for the mean (a), and the rate of population decline by region (b).
	Region
	
	(a) Estmated density

(individuals per 100 km2)
	
	(b) Decline rate

	
	
	1997-2002
	
	2003-2008
	
	2009-2015
	
	Over 12 years ‡
	Adjusted

per 10 years

	
	
	Mean (CI)
	
	Mean (CI)
	
	Mean(CI)
	
	
	

	Sabah
	
	20
	(15,24)
	
	17
	(13,21)
	
	15
	(11,18)
	
	25.5%
	21.3%

	Sarawak
	
	2
	(1,2)
	
	1
	(1,2)
	
	1
	(1,2)
	
	26.6%
	22.2%

	West Kalimantan
	
	19
	(15,23)
	
	15
	(12,19)
	
	12
	(9,15)
	
	35.3%
	29.4%

	Central Kalimantan
	
	32
	(26,39)
	
	27
	(21,33)
	
	23
	(18,27)
	
	29.9%
	24.9%

	East Kalimantan
	
	6
	(5,7)
	
	5
	(4,6)
	
	4
	(3,5) 
	
	26.9%
	22.4%

	North Kalimantan
	
	1
	(1,1)
	
	1
	(1,1)
	
	1
	(1,1)
	
	18.4%
	15.3%

	Overall
	
	15
	(12,18)
	
	12
	(10,15)
	
	10
	(8,12)
	
	30.3%
	25.3%


‡  based on the median value of the first time period (1997-2002, median 2000) and the third period (2009-2015, median 2012)
Supplementary Figure 1

Trace plots of the MCMC iterations
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Supplementary Figure 1. Trace plots of the MCMC iterations for variables explaining survival rates (θ), including: (a) the intercept (η1), (b) ALT (η2), (c) ALT2 (η3), (d) DRY (η4), and (e) DRY2 (η5), showing the absence of seasonality, which indicates convergence. Similar results were obtained for other variables in the model.
Supplementary Figure 2

Correlations between posterior distributions of the coefficients of the linear and quadratic terms for ALT, DRY and WET
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Supplementary Figure 2. Scatter plots of the relationship between the posterior distributions of the coefficients of the linear and quadratic terms for variables explaining survival rates (θ), including: (a) ALT (η2 against η3), (b) DRY (η4 against η5), and (c) WET (η6 against η7), showing weak correlations between the linear and quadratic terms. Similar results were obtained for the respective variables explaining the initial abundance (λ) and occupancy rates (φ).
Supplementary Figure 3
Comparison between historical population estimates and our trend model estimates
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Supplementary Figure 3. Comparison between historical population estimates and the trend predicted by our model. Historical population estimates show an increasing trend through time due to increasing availability of survey data. See Table 1 for historical data.
Supplementary Figure 4
Altitude zones, long-term annual rainfall zones, and intermediate rainfall zones on Borneo
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Supplementary Figure 4. Altitude zones on Borneo (i.e. lowland (<500 m) and highland (≥500 m)) derived from the SRTM digital elevation data 1 (a). Long-term annual rainfall zones, derived from the WorldClim Global Climate Data 2 (b). Intermediate rainfall zones (which include inner range and middle range, representing area that are close and moderately close to intermediate rainfall that is optimal for plant productivity and agriculture (i.e. 150-250 mm per month during the dry season and 200-400 mm per month during the wet season)), lowlands outside the intermediate rainfall zone, and highland, derived from the SRTM data 1 and WorldClim 2 (c), with the proportion of agriculture area (plantations and agriculture fields and shrublands from abandoned agriculture) outside the government sanctioned protected areas during 1997-2002 and 2009-2015 within each zone in (d). These maps are available at https://figshare.com/s/2b35a6caa8c2ea2c59aa 3.
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Supplementary Figure 5
The relationship between the proportion of area within district that overlap with intermediate rainfall zone and socio-economic variables
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Supplementary Figure 5. The relationship between the proportion of area within district that overlap with intermediate rainfall zone, i.e. inner and middle range shown in Supplementary Figure 4 and the proportion of agriculture area (a), proportion of forest area (b), proportion of smallholder farmers (c), proportion of workers engaged in agriculture activities (either fully or temporarily employed, mainly by large agriculture companies) (d), percentage of local communities living under poverty (e), poverty gap index (f), and the proportion of Muslim population within the district (g).
Supplementary Figure 6
Habitat connectivity across different regions on Borneo
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Supplementary Figure 6. The mean size of contiguous forest of orangutan habitats (a) and the mean distance among forest patches (b), across different regions on Borneo.
Supplementary Method 1
Covariates used to explain the parameters in the dynamic abundance model


We used a set of variables to explain the initial abundance (λ), occupancy rate (φ) and survival rate (θ) parameters. These include static variables altitude (ALT), mean annual monthly rainfall during the dry season from May to September (DRY), mean annual monthly rainfall during the dry season from November to March (WET) and the proportion of Muslim populations within districts (MS) (Fig. M1.1); and dynamic variables natural forest extent (FR), nearest distance to newly converted forest to industrial agriculture (CFA), and nearest distance to protected areas (DPA) (Fig. M1.2a-c). We used dynamic forest types to explain the scaling factor of nest and orangutan densities (ψ), where forest types comprise: (1) mangrove forest (MGV), (2) peat forest (PT), (3) lowland forest (altitude <500 m) (LOWL), (4) montane forest (altitude ≥500 m) (MONT) and (5) highly fragmented forest (<25 ha per km2) (FRGM) (Fig. M1.2d). Sources of data used to generate these variables are given in Table M1. Maps of the static variables are available at https://figshare.com/s/0f8319c7ae9e64482270 1, and maps of the dynamic variables are available at https://figshare.com/s/18dea7404571149da148 2.
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Fig. M1.1. The mean annual monthly rainfall during the dry season (May to September) (DRY) (a), the mean annual monthly rainfall during the wet season (November to March) (WET) (b), derived from the WorldClim Global Climate Data 3, and the proportion of Muslim populations at district level (MS) derived from the Indonesian Population Census 2010 4 (c). Black lines indicate the regional boundaries (i.e. national, state, and provincial boundaries). These maps are available at https://figshare.com/s/0f8319c7ae9e64482270 1.
[image: image8.png]1997-2002 2003-2008 2009-2015

(a)

FOREST EXTENT

(b)

DISTANCE TO NEWLY
CONVERTER FOREST

TO PLANTATIONS

(c)
DISTANCE TO
PROTECTED AREAS

(d)
FOREST TYPES

Il Mangrove (MGV)
M Peat (PT)

[ Lowland (LOWL)

M Montane (MONT)
[]Fragmented (FRGM)

0 250 500 1000 km




Fig. M1.2. The extent of natural forest per km2 (FR) derived from the Global Forest Change data 5 and data on the extent of Primary and Secondary forest provided by the Ministry of Environment and Forestry Indonesia 6 (a), the mean nearest distance to newly converted forest to industrial agriculture (CFA) derived from the Global Forest Change data  and Land Cover data provided by the Ministry of Environment and Forestry Indonesia 6 (b), the mean nearest distance to protected areas (DPA) derived from Forest Functional Zone map provided by the Ministry of Environment and Forestry Indonesia 7 (c), and the majority of forest type derived from Land Cover data provided by the Ministry of Environment and Forestry Indonesia 6 (d), on Borneo in three time periods between 1997 and 2015. These maps are available at https://figshare.com/s/18dea7404571149da148 2.
Table M1. Sources of data used to build the variables explaining the initial abundance (λ), occupancy rate (φ), survival rate (θ), and the scaling factor of nest and orangutan densities (ψ) parameters.
	Variable
	Description
	Type of variable
	Static/

Dynamic
	Data sources

	
	
	
	
	

	ALT
	Altitude
	Continuous (m)
	Static
	8

	DRY
	Long-term mean monthly rainfall during the dry season
	Continuous (mm)
	Static
	3

	WET
	Long-term mean monthly rainfall during the wet season
	Continuous (mm)
	Static
	3

	MS
	Proportions of Muslim populations within district
	Continuous (%)
	Static
	4

	FR
	Natural forest extent
	Continuous (ha)
	Dynamic

(1997-2002, 2003-2008, 2009-2015)
	5, 6 

	CFA
	Nearest distance to newly converted forest to industrial agriculture
	Continuous (log(km))
	Dynamic

(1997-2002, 2003-2008, 2009-2015)
	5, 6

	DPA
	Distance to protected areas
	Continuous (log(km))
	Dynamic

(1997-2002, 2003-2008, 2009-2015)
	7

	MGV
	Location on mangrove forest
	Binary
	Dynamic

(1997-2002, 2003-2008, 2009-2015)
	6

	PT
	Location on peat forest
	Binary
	Dynamic

(1997-2002, 2003-2008, 2009-2015)
	6

	LOWL
	Location on lowland forest (<500 m)
	Binary
	Dynamic

(1997-2002, 2003-2008, 2009-2015)
	6

	MONT
	Location on montane forest

(≥ 500 m)
	Binary
	Dynamic

(1997-2002, 2003-2008, 2009-2015)
	6

	FRGM
	Location on fragmented forest (<25 ha per km2)
	Binary
	Dynamic

(1997-2002, 2003-2008, 2009-2015)
	6
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Supplementary Method 2
WinBUGS code

#=============================================================================

# First integrative trend analysis for a great ape species in Borneo

# Authors: Truly Santika, Marc Ancrenaz, Kerrie A. Wilson, et al.

#=============================================================================

# WINBUGS code (core component) 

OuBorneoPopModel = "model

{


# PRIORS

for (i in 1:11)

    

{

   

alpha[i] ~ dunif(-8,8)

    

beta[i] ~ dunif(-6,6)

    

eta[i] ~ dunif(-4,4)

    

}

for (i in 1:2)



{

 

upsilon[i] ~ dunif(-4,4)



}

gamma0 ~ dunif(0,10)

for (i in 1:5)

    

{

  

gamma1[i] ~ dunif(-10,10)



}

for (i in 1:2)



{

 

mu[i] ~ dunif(-4,4)



}

zeta ~ dunif(-4,4)

chi ~ dunif(-6,6)

# INITIAL ABUNDANCE (TIME PERIOD 1)

for (i in 1:I)

     
{ 


 
# LEVEL 1 (LATENT ORANGUTAN POPULATION)


 
# Latent abundance and distribution


 
log(lambda[i,1]) <- alpha[1]+alpha[2]*ALT[i]+ alpha[3]*pow(ALT[i],2) 


+alpha[4]*DRY[i]+alpha[5]*pow(DRY[i],2)+alpha[6]*WET[i] 



+alpha[7]*pow(WET[i],2)+alpha[8]*DPA[i,1]+alpha[9]*MS[i]




+alpha[10]*FR[i,1]+alpha[11]*(FR[i,1]*CFA[i,1])



logit(phi[i,1]) <- beta[1]+beta[2]*ALT[i]+ beta[3]*pow(ALT[i],2) 



+beta[4]*DRY[i]+beta[5]*pow(DRY[i],2)+beta[6]*WET[i] 




+beta[7]*pow(WET[i],2)+beta[8]*DPA[i,1]+beta[9]*MS[i]




+beta[10]*FR[i,1]+beta[11]*(FR[i,1]*CFA[i,1])


 
O[i,1] ~ dbern(phi[i,1])



Nu[i,1] <- lambda[i,1]*O[i,1]

      N.ou[i,1] ~ dpois(Nu[i,1])



# LEVEL 2 (ORANGUTAN OBSERVATION)



# Observed/unobserved orangutan data from interview survey



for (m in 1:M)




{




logit(rhoou[i,m,1]) <- upsilon[1] + upsilon[2]*FE[i,m]

      
zi[i,m,1] <- rhoou[i,m,1]*O[i,1]




Z.ou[i,m,1] ~ dbern(zi[i,m,1])  # Occurrence data




}

 

# LEVEL 3 (LATENT ORANGUTAN NEST POPULATION)



# Abundance and nest relationship



psi[i,1] <- gamma0+gamma1[1]*MGV[i,1]+gamma1[2]*PT[i,1]+ 




gamma1[3]*LOWL[i,1]+gamma1[4]*MONT[i,1]+gamma1[5]*FRGM[i,1]



N.nest[i,1] ~ dpois(N.ou[i,1]*psi[i,1]*100)


O.nest[i,1] <- step(N.nest[i,1]-1)



# LEVEL 4 (NEST OBSERVATION)



# Count data for (1) aerial surveys and (2) ground line transects



for (j in 1:2)




{




logit(xi[i,j,1]) <- mu[j]




Y[i,j,1] ~ dbin(xi[i,j,1],N.nest[i,1])  # Count data




}



# Observed/unobserved nest data for aerial surveys and ground line 


 
# transects and other targeted surveys 



for (k in 1:K)




{




logit(rhonest[i,k,1]) <- zeta

      
zi[i,k,1] <- O.nest[i,1]*rhonest[i,k,1]




Z.nest[i,k,1] ~ dbern(zi[i,k,1])  # Occurrence data




}



}

# SUBSEQUENT ABUNDANCE (TIME PERIOD 2 AND 3)

for (i in 1:I)



{  

 

for (t in 2:T)

 


{  




# LEVEL 1 (LATENT ORANGUTAN POPULATION)




# Colonization rate




nbr[i,1,t-1] <- 0

 


for (j in 1:TOTNEIGH[i])

 



{

 



nbr[i,j+1,t-1] <- nbr[i,j,t-1]+N.ou[NEIGHBOUR[i,j],t-1]

 



}

 


neigh[i,t-1] <- nbr[i,(TOTNEIGH[i]+1),t-1]/TOTNEIGH[i]




log(delta[i,t-1]) <- chi+log(neigh[i,t-1]) 

 


R[i,t] ~ dpois(delta[i,t-1])




# Survival rate




logit(theta[i,t]) <- eta[1]+eta[2]*ALT[i]+eta[3]*pow(ALT[i],2) 



+eta[4]*DRY[i]+eta[5]*pow(DRY[i],2)+eta[6]*WET[i] 




+eta[7]*pow(WET[i],2)+eta[8]*DPA[i,t]+eta[9]*MS[i]





+eta[10]*FR[i,t]+eta[11]*(FR[i,t]*CFA[i,t])




S[i,t] ~ dbin(theta[i,t], N[i,t-1])






lambda[i,t] <- S[i,t] + R[i,t]






# Occupancy




logit(phi[i,t]) <- beta[1]+beta[2]*ALT[i]+ beta[3]*pow(ALT[i],2) 



+beta[4]*DRY[i]+beta[5]*pow(DRY[i],2)+beta[6]*WET[i] 




+beta[7]*pow(WET[i],2)+beta[8]*DPA[i,t]+beta[9]*MS[i]





+beta[10]*FR[i,t]+beta[11]*(FR[i,t]*CFA[i,t])




O[i,t] ~ dbern(phi[i,t])




# Latent abundance




Nu[i,t] <- lambda[i,t]*O[i,t]

 


N.ou[i,t] ~ dpois(Nu[i,t]) 




# LEVEL 2 (ORANGUTAN OBSERVATION)




# Observed/unobserved orangutan data from interview survey




for (m in 1:M)





{





logit(rhoou[i,m,t]) <- upsilon[1] + upsilon[2]*FE[i,m]

      

zi[i,m,t] <- rhoou[i,m,t]*O[i,t]





Z.ou[i,m,t] ~ dbern(zi[i,m,t])  # Occurrence data





}

 


# LEVEL 3 (LATENT ORANGUTAN NEST POPULATION)




# Abundance and nest relationship




psi[i,t] <- gamma0+gamma1[1]*MGV[i,t]+gamma1[2]*PT[i,t]+ 


   

gamma1[3]*LOWL[i,t]+gamma1[4]*MONT[i,t]+gamma1[5]*FRGM[i,t]




N.nest[i,t] ~ dpois(N.ou[i,t]*psi[i,t]*100)



O.nest[i,t] <- step(N.nest[i,t]-1)




# LEVEL 4 (NEST OBSERVATION)




# Count data for (1) aerial surveys and (2) ground line transects




for (j in 1:2)





{





logit(xi[i,j,t]) <- mu[j]





Y[i,j,t] ~ dbin(xi[i,j,t],N.nest[i,t])  # Count data





}




# Observed/unobserved nest data for aerial surveys and ground line 


 

# transects and other targeted surveys 




for (k in 1:K)





{





logit(rhonest[i,k,t]) <- zeta

      

zi[i,k,t] <- O.nest[i,t]*rhonest[i,k,t]





Z.nest[i,k,t] ~ dbern(zi[i,k,t])  # Occurrence data





}




}

    

} 

}"
# INPUT

# ----------------------------------------------------------------------------

# PARAMETERS:
# 

I = total number of grid cell (1 km resolution)

# 

T = total time period (3)

#

K = total number of sub-cell within grid cell (K=25 for subgrid size of

#


200 m)
#

M = total number of respondent in the interview survey (M=10)

#

NEIGHBOUR[i,j] = neighbor indices for grid cell i
#

TOTNEIGH[i] = total number of neighbors for grid cell i

# ----------------------------------------------------------------------------

# DATA:

#

Y[i,j,t] = count data for grid cell i, time period t, and survey type j

#


(aerial surveys and ground line transects)

#    
Z.nest[i,k,t] = nest occurrence data from aerial and ground line 
#

transects and other targeted surveys for sub-cell k, grid cell i, 
#

and time period t
#    
Z.ou[i,m,t] = orangutan occurrence data from interview surveys for 

#

respondent m at grid cell i and time period t
# ----------------------------------------------------------------------------

# PREDICTORS

# STATIC PREDICTORS:
#

ALT[i] = altitude at grid cell i
#
DRY[i] = long-term mean monthly rainfall during the dry season (May to

#

September) at grid cell i

#
WET[i] = long-term mean monthly rainfall during the dry season (November 
#

to March) at grid cell i

#
MS[i] = proportions of Muslim populations at grid cell i

#
FE[i,m] = the frequency of respondent m for entering the forest around 
#

the village at grid cell i (1 for more than once a month and 0 for 
#

less than once a month).
# DYNAMIC PREDICTORS:

#
FR[i,t] = forest cover at grid cell i and time period t
#
DPA[i,t] = mean nearest distance to protected areas for grid cell i and 
#

time period t
#
CFA[i,t] = mean nearest distance to newly converted forest to industrial

#

agriculture for grid cell i and time period t
#
MGV[i,t] = location on mangrove forest (binary) at grid cell i and time

#

period t

#
PT[i,t] = location on peat forest (binary) at grid cell i and time 
#

period t
#
LOWL[i,t] = location on lowland forest (binary) at grid cell i and time 
#

period t
#
MONT[i,t] = location on mantane forest (binary) at grid cell i and time 
#

period t
#
FRGM[i,t] = location on fragmented forest (binary) at grid cell i and 
#

time period t
# ----------------------------------------------------------------------------

Supplementary Method 3
Land uses on Borneo

We appraised five land use categories on Borneo: 1) protected areas (PA), 2) logging concessions on natural forests (LOGG), 3) industrial timber plantation concessions (ITP), 4) oil palm concessions (OPP), and 5) outside protected areas and without concessions (OTHER). Protected areas (PA) in Indonesia include strict protected areas (national parks, nature reserves, wildlife reserves) under the Indonesian Ministry of Environment and Forestry and watershed protection forest (Hutan Lindung) under the District Forestry Agency 1. For Sabah, this category includes protection forest reserves under the Sabah Forestry Department (permanent forest reserves (class I), mangrove forest reserves (class V), virgin jungle reserves (class VI) and wildlife reserves (class VII)), wildlife sanctuaries under the Sabah Wildlife Department, and national parks under Sabah Parks 2. For Sarawak, this mainly includes protected forest under Sarawak Forestry Department (national parks, nature reserves and wildlife sanctuaries) 3-10. Logging concessions (LOGG) are forest areas allocated to companies possessing logging licenses to sustainably extract timber from natural forests 1-8. Industrial timber plantation concession (ITP) is a license granted by a government to develop a piece of land into an industrial monoculture tree plantation of fast-growing species, primarily for pulp, paper and rubber production (Acacia mangium, Hevea, or Eucalyptus spp.) 1-8. Oil palm concession (OPP) is a license granted by a government to allow the establishment of industrial monocultures of oil palm (Elaeis guineensis) 1, 4-8, 11, 12.


Description of PA, LOGG, ITP and OPP for Kalimantan, Sabah, and Sarawak, and the sources of these data are provided in Table M3. Maps of the distributions of PA, LOGG, ITP, and OPP on Borneo for three time periods between 1997 and 2015 are shown in Fig. M3 and are available at https://figshare.com/s/265c64b6d15702f38e0b 13.
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Fig. M3. Distributions of protected areas (PA), logging concessions on natural forests (LOGG), industrial timber plantation concessions (ITP), oil palm concessions (OPP), infrastructure, roads and urban areas (INF), and outside PA and INF and without concessions, mostly small-scale agriculture and smaller forest patches (OTHER) on Borneo for three time periods between 1997 and 2015. Black lines indicate the regional boundaries (i.e. national, state, and provincial boundaries). These maps are available at https://figshare.com/s/265c64b6d15702f38e0b 13.
Table M3. Description of protected areas (PA), logging concessions on natural forests (LOGG), industrial timber plantation concessions (ITP), oil palm concessions (OPP) for Kalimantan, Sabah and Sarawak.

	Land use
	Region
	Description
	Data sources

	Protected areas (PA)
	Kalimantan

(Indonesia)
	Includes strict protected areas (national parks, nature reserves, wildlife reserves) under the Indonesian Ministry of Forestry and watershed protected forest (Hutan Lindung) under the District Forestry Agency.
	1

	
	Sabah

(Malaysia)
	Includes protection forest reserves under the Sabah Forestry Department (permanent forest reserves (class I), mangrove forest reserves (class V), virgin jungle reserves (class VI) and wildlife reserves (class VII)), wildlife sanctuaries under the Sabah Wildlife Department, and national parks under Sabah Parks
	2

	
	Sarawak

(Malaysia)
	Includes protected forest under Sarawak Forestry Department (national parks, nature reserves and wildlife sanctuaries).
	3―10

	Logging concessions on natural forest (LOGG)
	Kalimantan

(Indonesia)
	Issued by the Ministry of Forestry under IUPHHK-HA license and the concessions are granted inside production forest.
	1 

	
	Sabah

(Malaysia)
	Granted inside commercial forest reserves designated for reduced-impact logging (class II) and the license is issued by the Sabah Forestry Department
	2―4, 6, 7


	
	Sarawak

(Malaysia)
	Issued by the Sarawak Forestry Department and the concessions are allocated inside permanent forest estate. 

	3―8

	Industrial timber plantation concessions (ITP)
	Kalimantan

(Indonesia)
	Issued by the Ministry of Forestry under IUPHHK-HT license and the concessions are granted inside production forest.
	1

	
	Sabah

(Malaysia)
	Issued by the Sabah Forestry Department and over the last decades the concessions has been mainly operated by three timber plantation companies: Sabah Forest Industries, SAFODA (Sabah Forestry Development Authority) and Sabah Softwood.
	2―4, 6, 7


	
	Sarawak

(Malaysia)
	Issued by the Sarawak Forestry Department under License for Planted Forest (LPF).
	4―8


Table M3. (cont.)

	Land use
	Region
	Description
	Data sources

	Oil palm concessions (OPP)
	Kalimantan

(Indonesia)
	Issued by the Department of Estate Crops within the Ministry of Agriculture under Izin Usaha Perkebunan (IUP) or Hak Guna Usaha (HGU) license.
	1, 11, 12

	
	Sabah

(Malaysia)
	Issued by the Environmental Conservation Department and has to pass a series of Environmental Impact Assessment study.
	6

	
	Sarawak

(Malaysia)
	Issued earlier by the state government solely under Provisional Lease (PL) license, but now oil palm estate can also be established in area with License for Planted Forest (LPF) inside permanent forest estate.
	4―8

	OTHER
	Kalimantan

(Indonesia)
	Forest outside PA, concessions (LOGG, ITP and OPP), and infrastructure, roads and urban areas (Areal Penggunaan Lain (APL))
	1

	
	Sabah (Malaysia)
	Permanent forest estate outside PA and concessions (LOGG, ITP and OPP)
	2

	
	Sarawak (Malaysia)
	Permanent forest estate outside PA and concessions (LOGG, ITP and OPP)
	3―8
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