
• Ecoregions are crucial for guiding conservation efforts, but human 

development often leads to ecosystem degradation. 

• In transnational ecoregions, differing governance produces distinct outcomes in 

natural and social dimensions. 

• But how do these different human development pathways translate into 

conservation asymmetries within the same ecoregion?

• To explore this, we analyzed the Alto Paraná Atlantic Forest (APAF) ecoregion 

(Fig. 1), a resource-rich area characterized by the most divergent border in South 

America.
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Fig. 3. Pairwise Euclidean distances across the variables and

categories.

Insights
• In the Alto Paraná Atlantic Forest (APAF) humans 

have altered original natural conditions increasing 

differences unevenly across borders.

• Yet, Argentina shows no clear trade-off between 

conservation and human development (Fig. 2), 

both can coexist.
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• However, Brazil and Paraguay show similar 

lower forest conservation outcomes (Fig. 3).

• Our results can help guide future 

sustainable pathways for forest 

conservation in transnational areas, 

fostering interdisciplinary collaboration.

Fig. 2. Trade-offs between conservation goals       

and human development pathways. 

• Using a combination of qualitative, quantitative, and geospatial methods, we 

analyzed 28 key variables organized into four thematic social-economic 

groups (Table 1). 

• We compared human development with the conservation goals of each country 

(Fig. 2). The conservation score was calculated by summing the normalized 

values of all 7 variables in the conservation category. The Human development 

score was generated by summing the values of 6 demographic/economic 

variables (PopD, UrbanExpP, Edu, HealthF, Acc, and HDI).

Fig.1. The APAF Study area

Table 1. Variables
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• We analyzed the Euclidean distances of variables 

per group and for each pair of countries (BRA-PAR, 

ARG-PAR, ARG-BR) to understand the level of 

asymmetry per group (Fig. 3).
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