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Our world faces interrelated and complex problems that threaten 
sustainability and biodiversity: climate change, tropical deforestation, food 
security, invasive species as well as endemic and emerging diseases. These 
problems extend into the environment, agricultural, social and economic 
systems. 
 
Interdisciplinary research that integrates ecology or epidemiology with 
economics and the social sciences is relatively uncommon, but it is 
increasingly recognized as essential to support evidence-based 
policymaking in areas such as conservation and public health. For instance, 
in conservation science, many of the important questions that, if answered, 
would have the greatest impact on conservation policy; demand an 
interdisciplinary approach for their investigation. Besides the benefits of 
addressing interdisciplinarity, because of the scale of the problems and the 
impossibility of performing controlled experiments in coupled human-
environment systems, modelling is one of the few methodologies that allow 
informed management policies at the local, regional and global scales. 
In this talk, I will describe the use of a range of modelling approaches to 
generate insights that support policy making in environmental management 
problems. In the area of conservation, I will present my ongoing work on 
tropical deforestation, ecosystems services, tradeoffs with agriculture, 
timber trade and REDD (carbon credits from avoided deforestation and 
forest degradation). In the area of invasive species management, I will 
present models for the optimal allocation of detection and control efforts 
among multiple invaders presenting Allee effects and stratified dispersal 
and identification of human-assisted dispersal. In the area of epidemic 
modelling, I will present research dealing with the global control of 
influenza pandemics using antivirals and the cost-effectiveness of dengue 
vaccines. 
 
Modelling is a powerful tool for generating evidence-based insights into 
complex problems. Adequate parameterization and validation of the 
models, both daunting tasks, are vital for valid conclusions to be made. 
Despite these difficulties, interdisciplinary models are an essential tool to 
face the global environmental challenges of this century. 

Facing global environmental challenges: 
ecological economic modelling to inform policy 
making 

Luis Roman Carrasco  
Research fellow, Department of Statistics and 
Applied Probability, NUS 
 
Hosted by Professor Prakash Kumar 

Luis Roman Carrasco 
is a EB Faculty 
Search Candidate 


