
 

 1 

Supporting Information 

Compatibility between agendas for improving human development and wildlife 

conservation outside protected areas: insights from 20 years of data 

Judith M. Ament, Ben Collen, Chris Carbone, Georgina M. Mace, and Robin Freeman 

Correspondence: judith.ament@ioz.ac.uk; robin.freeman@ioz.ac.uk 



 

 2 

Fig. S1. Schematic representation of the data processing methodology employed in the study 
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Generalized Additive Model (GAM)
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Linear Model (LM)

database + HPD, HPG, HDI

Ø Select terrestrial & freshwater systems Ø Select low & lower middle income countries

Log-transformation: x à 10log(x)

Ø Select time series with length > 5 years 

within study period (1996-2015)

Calculate mean annual change over study 

period (1996-2015)

Homogenize across SDG indicators & countries:

Ø Remove very data-poor countries (Nindicators < 
21; remaining countries can still have gaps)

Ø Remove very data-poor indicators (Npopulations < 

160; remaining indicators can still have gaps)
Ø Retain countries with complete set of data on 

remaining indicators

Bayesian Univariate Generalized Linear Mixed 

Models (GLMMs; with R-INLA): 
y ~ ⍺+ βx + ε,

with y the wildlife population abundance trend, x

the mean annual change in SDG indicator, and ε
random effects (independent model for 

taxonomic order, species and geographic region; 
linear model for log land surface area and log 

human population density)

yes

no

yes no

Ø Select models with R2 > 0.5

I. Preprocessing

II. Time series modeling

IV. Regression analysis

III. Data homogenization
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Fig. S2. Pearson correlations between changes in Sustainable Development Goal indicators 
between 1996 and 2015. Correlation strength indicated by size and shade of cells, showing 
positive (blue) and negative (red) correlations with p < 0.05. For indicator names appended with 
an asterisk the original indicator values were inverted (i.e., multiplied with -1), so that positive 
change signifies desirable progress towards the SDG.  



 

 4 

 

Fig. S3. Numbers of populations included in the analysis. Populations available by taxonomic 
order and geographic range for a, birds and b, mammals, from Latin America and the Caribbean 
(pink), Europe (orange), Asia (dark blue), and Africa (green).  
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Table S1. Countries included in the analyses. 

Countries In bird 

analysis 

In mammal 

analysis 
Albania ✓ ✓ 

Algeria ✓ ✓ 

Bangladesh  ✓ 

Belarus  ✓ 

Bulgaria  ✓ 

China ✓ ✓ 

Cote d'Ivoire  ✓ 

Estonia ✓ ✓ 

Ethiopia  ✓ 

Ghana ✓  

India  ✓ 

Iran, Islamic Rep. ✓  

Indonesia  ✓ 

Kazakhstan  ✓ 

Latvia  ✓ 

Lesotho ✓  

Liberia  ✓ 

Lithuania ✓ ✓ 

Mali  ✓ 

Mozambique ✓  

Namibia ✓ ✓ 

Nepal ✓  

Pakistan ✓ ✓ 

Peru  ✓ 

Poland ✓ ✓ 

Romania ✓  

Russian Federation ✓ ✓ 

Slovak Republic ✓ ✓ 

Tanzania  ✓ 

Turkey ✓  

Uganda ✓ ✓ 

Ukraine ✓ ✓ 

Zimbabwe  ✓ 

 


