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Abstract 
 
 

 
The Upper Parana Atlantic Forest (BAAPA) in Paraguay is one of the most threatened 
tropical forests in the world. The relentless agricultural encroachment has left less than 10 % 
of its original cover intact. In order to halt forest cover loss, many strategies and programs 
have been initiated, e.g. Payment for Ecosystem Services (PES) schemes. While the approach 
of ecosystem services (ES) has been wildly applied by policy makers, it is not perceived 
strongly by the direct users of the forest. Therefore, this study provides a comprehensive 
understanding how landowners in the BAAPA perceive and use the ES derived from the 
forest and what is their influence on forest conservation. The results were obtained from an 
extensive household survey carried out at the BAAPA region. Common to all is the 
understanding of the high ecological value of the forest. A strong dependency on forest-
related products was observed for small and medium landowners whereas large-scale farmers 
considered forest’s main value to be mainly recreational and cultural. PES appears to be well 
accepted by forest owners however a stronger advertising must be given. Understanding the 
social value given to ecosystem services is a valuable contribution towards to conserving 
natural resources. 
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1. Introduction  

 
Tropical forest cover has fluctuated greatly over recent decades. The continued encroachment 
of agricultural crops, cattle ranching, and illegal logging has endangered their connectivity, by 
converting the last remnants of tropical forest into isolated patches. (FAO, 2007). Between the 
years 2000 and 2005 South America has lost over 22 million ha of forest, accounting for 
almost 60 % (22, 3 million ha per year) of total forest cover loss in the world (FAO, 2007, 
2010, 2015). Despite the fact that deforestation rates have decreased in comparison to 
previous years (WWF, 2013), they remain a crucial concern. Latest studies conducted on a 
global scale identified Paraguay as one of the countries in Latin America with the highest 
deforestation rates on the globe (Hansen et al., 2010;  Hansen et al., 2013). The rapid 
deforestation rate has resulted in the loss of 90% of the forest cover in the eastern region of 
the country, where the Upper Parana Forest is situated (Fleytas, 2007). The Upper Parana 
Forest encloses a total area of 471,204 km2 that extends from the Atlantic coast of Brazil to 
the west and east side of Paraguay and reaches northern Argentina (Bitetti et al., 2003). The 
eco-region comprises high levels of biodiversity and numerous endemic species which cannot 
be found anywhere else in the world (Mayers, 1988; Mittermeier, Myers and Mittermeier, 
1999; Myers et al., 2000; Olson and Dinerstein, 2002). Prior to the 1940´s, much of the 
original Upper Parana Atlantic Forest in Paraguay (BAAPA) remained intact covering around 
55% of the eastern region of the country (nearly  9,000,000 ha), yet currently less than 10 % 
of its original cover remains (Fleytas, 2007; Hutchison and Aquino, 2011, Da Ponte et. al, 
2015). One of the major reasons attributed to deforestation activities in the BAAPA is the lack 
of economic opportunities for forest owners. Besides timber and charcoal production further 
economical alternatives remains scarce. Consequently, the high levels of income obtained 
from agricultural exports have encouraged the expansion of large-scale crop production; 
tempting small-scale farmers to lease their lands to major companies interested solely in 
single crops such as soy bean and maize. Nevertheless, several strategies, conventions, and 
monitoring programs were carried out in order to halt forest loss. One of the most promising 
alternatives is the “Valuation and Retribution of Ecosystem Service Law 3001/2006” (PES). 
The regulation establishes a mechanism in which forests owners receive compensation for 
preserving their forest reserves and other natural environments, rather than converting their 
land to other land uses. 

Ecosystem services (ES) has been defined by the Millennium Ecosystem Assessment (2005) 
as “the benefits that people obtain from ecosystems” (Carpenter, 2005).  The following 
definition includes provisioning services timber and firewood; regulating services such as 
erosion and climate regulation; supporting services such as nutrient cycling and soil 
formation; and lastly cultural services recreational and spiritual (Figure 1). Furthermore, 
ecosystem services can be differentiated based on their use values; direct use values (for 
forest, for example the provision of wood and medicine); indirect use values (for forest, e.g., 
purification of water strands and tourism); option values (for forest, for instance, genetic 
resources); and existential values (for forest, for example, educational and spiritual) (Hein et. 
al, 2006).  

 



 

 

Figure 1. Ecosystem service and ecosystem service value derived from the forest. (Adapted 
from MA, 2005a, b) 

 

While the approach of ES has increasingly been applied by policy makers (Casado-Arzuaga 
et. al, 2013; WWF, 2015), the comprehension of its concept remains limited (Lamarque et al., 
2011). The infrequent number of studies considering the perception of local ES by local 
people inhibits the effective implementation of proper ES based conservation initiatives 
(Sodhi et al., 2009). Awareness regarding ES differs among sites, based on cultural 
characteristics, geographic location, life experiences, and use of natural resources (Daily, 
1997; Costanza, 2000; Kuenzer, 2013; Grima; 2016). Hence, cases studies are considered to 
be especially important for capturing these local differences (Lamarque et al., 2011). 
Therefore,  the goal of this study is to provide a comprehensive understanding of the 
perception and of the social value of forest ecosystems services in the BAAPA; which type of 
landowners inhabit in the area and what educational background have; how the usage of the 
services derived from the forest differs among different farm types (small, medium, and 
large); degree of interest towards to susceptibility to conservation/restoration programs; and 
lastly, what current challenges and threats the BAAPA faces.  The outcomes obtained in this 
study provide useful information when contemplating the importance of social involvement in 
land-use planning.    

 

 

2. Study area  

The Upper Parana Atlantic Forest is located in the eastern region of Paraguay (see Figure 2 
(b)). It encloses portions of ten departments and 141 districts in the region, accounting for a 
total area of 86,000 km2 (DGEEC, 2002).  The BAAPA holds almost 50 % (over 3,167 Mio 
inhabitants) of the population of the country; distributed between 65 % (around 2,065 Mio 
inhabitants) in urban settlements and 35 % (over 1,102 Mio inhabitants) in rural areas 
(DGEEC, 2002).   



 

 
Figure 2.  (a) – (b)  Paraguay and BAAPA location (source: base layer adapted from Natural 
Natural Earth (2014).  (c) Household’s distribution within the selected study areas (source: 
base forest layer adapted from Da Ponte et. al (submitted).  










































