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Abstract 

The growing demand for information technology services occurs in parallel to the ongoing technological advances 
both in the computation and the means of communication areas, in which data processing centers (DPC’s) are 
either constantly updated or implemented. In order to optimize the DPC’s, several concepts and technologies have 
arisen in the last few years, among which the so-called cloud computing is the most recent one and plays an 
important role. Such technique allows for improvements in the equipment use rates and, consequently, a 
reduction in the expenses with electricity and infra-structure. Several studies display the technological and 
economical benefits from the DPC’s in the clouds. However, there is a call for complementary studies in order to 
assess the environmental costs for this new technology. In that sense, applying eMergy synthesis features great 
potential. The aim of this work is to assess the environmental cost for the implantation and operation of DPC’s for 
academic use by comparing a virtualized environment to a non-virtualized one. Results show that the non-
virtualized DPC demands 3,39x1017 seJ/yr, 67% of which refers to operation and maintenance routines, including 
expenses with electrical energy, labor and communication links. The virtualized DPC demands 86% more eMergy 
than the non-virtualized one, and its main cost comes from the acquisition of equipment, which reaches 60% of 
the total eMergy. While the virtualized DPC demands a higher eMergy amount, it is nevertheless advantageous as 
compared to the non-virtualized one when the benefits provided are accounted, i.e. the number of users and the 
total processing power (seJ/user and seJ/Benchmark). In a general way, the technique of virtualization tends to 
offer a better cost-benefit relation when compared to the non-virtualized environment.  
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