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Effective conservation and land-use planning is a challenge because of the large 
number of interacting variables and the uncertainties in estimating these variables, 
particularly in the future. Scenario planning is a systematic method for creatively 
thinking about complex and uncertain futures. To create plausible scenarios, one must 
analyze past and present trends, distill out the drivers, and create stories to stimulate 
new ways of thinking about the future. Conservation scenarios planning, or specifically 
the design of a protected areas network, should incorporate ecological, social, 
economic, and policy factors at the local, national, and international levels.  
 Protected areas in Uruguay cover only 0.36% of the country, the lowest in all of 
Latin America.  Presently there are 29 protected areas, which include wetlands, 
grasslands, forest, palm forest, rivers, islands, and coastal sand dunes, but the area 
protected in each ecosystem is very little, and is not sufficient for biodiversity 
conservation. Furthermore, there are many problems with the existing protected area 
network: 1) lack of specific boundaries, 2) incorrect classification of the reserves, 3) 
lack of detailed ecological data; 4) lack of clear objectives; 5) lack of investigation and 
monitoring activities and 6) multiple administrators (e.g. three governmental agencies 
and several municipalities). 

The major objective of this project was to create three scenarios of land-use 
change for Uruguay for the next 20 years, focusing on the future of protected areas. To 
create these scenarios we identified key factors that could influence future land-use 
patterns. These factors included: 1) demographic changes – rural-urban migrations has 
resulted in >80% of the population in urban areas, 2) global demand for paper products 
– plantations have increased by more than 100% in the last 10 years, 3) global demand 
for meat and soybeans – soybean production is replacing many traditional crops and 
meat exports have also been increasing, 4) land value – prices vary greatly in Uruguay 
from low value rural areas that have been abandoned to very expensive properties along 
the coast, and 5) national and international politics – local and international pressure to 
increase the extent of protected areas.   To illustrate the different scenarios we first 
document the land-use changes between 1987 and 2001 by performing unsupervised 
and supervised classifications of Landsat TM and ETM+ images, respectively.  The 
unsupervised classification was made based on 20 classes, and we reduced these to the 
nine most important categories: 1) native forest, 2) pasture, 3) agricultural fields, 4) 
wetlands, 5) dunes, 6) forest plantations, 7) urban zones, 8) rivers and lakes, and 9) 
exposed soil.  The supervised classification was accomplished using signatures created 
using Quick Bird images in Google Earth with images from 2002. After showing the 
past trends in land-use, we incorporate the driver variables at different intensities to 
create three future land-use scenarios that are presented as land-use cover maps.  The 
scenarios are: Forest plantation Uruguay, Globalized Uruguay, and Sustainable 
Uruguay.  



 The Forest plantation Uruguay scenario is characterized by an increasing 
global demand for paper products and the expansion of forest plantations to 20% of 
Uruguay, as has already been proposed by the forestry sector.  An important 
consequence will be a reversal of the long trend of rural-urban migration due to a 
dramatic increase in job opportunities in rural areas near plantations.  This will results in 
an increasing demand for housing, schools, and commercial areas in these rural 
communities and these expanding urban settlements will increase the pressure on 
natural ecosystems. In this scenario protected areas are given very little priority within 
the government, because the expansion of the plantations will be competing with the 
reserves for areas of low soil fertility that are not appropriate for cattle grazing or 
agriculture.  In this scenario we expect that due to international pressure the government 
will make minimal concession and increase the protect areas to 1-2%.  These areas will 
be confined to areas with poor and rocky soils and steep slopes, which would be 
inappropriate for forest plantations. 

The Globalized Uruguay scenario is characterized by increasing demand for 
paper products, but also an increasing global demand for meat products.  This will result 
in an expansion of the forestry and cattle production/agricultural sectors.  An important 
change in the agricultural sector will be the increasing demand for soybeans, an 
important component of animal feed for chicken and pig production in China. Soybeans 
expansion in Uruguay is develop due the low land prices for foreign investors. In this 
scenario, soybean occupy the most fertile soils, other agriculture crops shift to lands 
they have previously been used for grazing, and this results in a competition for space 
between grazing lands and tree plantations in less fertile soils.  This will result in an 
increase in agricultural lands, and although tree plantations will increase to 
approximately 15% of the country, it will not be as much as in the Forest Plantation 
Uruguay scenario.  In this scenario, the economic development is the major priority of 
the government, but the strong economy and international pressure results in the 
establishment of a National System of Protected Area.  Although the area of nature 
reserves only increases to 3% of Uruguay, an effort is made to improve the management 
of the new and existing reserves. 

The Sustainable Uruguay scenario is characterized by economic growth, but at 
the same time there is a substantial increase in the extent of protected areas.  In this 
scenario forest plantation increase from 5% today to 10% by 2027, but there is strong 
international pressure for these plantations to be certified as sustainable.  The 
government enacts legislation to insure that new forest plantations are only established 
on lands that have already been transformed and that all riparian zones within the 
plantation properties must be reforested with native species.   Given the long history of 
an agrarian society (i.e. gaucho), the government and private sector begin to promote 
agrotourism.   As this sector grows, the less productive areas will be abandoned 
permitting ecosystem recovery and increasing the extent of natural areas.  In this 
scenario, the government along with local NGOs will work together to establish new 
national reserves and a network of private reserves, which increases the area of 
protected areas to more than 10%.   
 In these scenarios, there are many important external factors (e.g. global demand 
for paper and meat, and sustainability certification), but a major driver will be the vision 
of national government. The Sustainable Uruguay scenario demonstrates that there are 
many opportunities to increase the extent of protected areas within Uruguay with little 
or no negative impact on the economy, but this will require the government, NGOs, and 
the public to be creative in terms of the long-term planning of the country. 


