INTRODUCTION MOTIVATION

In the past 10 years, many life cycle assessment case studies and several feview| The United States' endemic foreigit dependence coupled with the

studies have been conducted on biomass as a source of renewable energy. environmental ramifications of fossil fuel utilization demand a shift toward
However, the majority of these works have looked exclusively at the benefifs of | renewable energy technologies
agricultural biomass with respect to greenhouse gas emissions and energy as fossil| ~ Biofuels hold the promise of alleviating both-diépendency and the dangerous
fuel replacements for transportation fuel. greenhouse gas (GHG) emissions resulting from fossiluse.
The 28 LCA papers that compose this review were chosen such thiifse Al_tho_ugh _blofuels are mvarlab_ly conS|dered_ environmentally friendly due to
focused on lignocellulosic feedstocks. their biological rather than fossil fuel foundation, the net energy balance and

Impact assessment does not always tip in their favor

Replacements must be examined from cradle to grave; and energetic
input/outputs analyzed at all stages of the fueldifele

Life-Cycle Analysis is a potentially vital instrument in the transition to and
choice of biofuel feedstocks

Lignocellulosic biomass is emerging as the most sustainable and abundant
source of renewable energy; however, no comprehensive review study has bgen
conducted on this subject

This study analyzes lignocellulosic biomass in the context of a wide range of
feedstocks and traditional fuels

BACKGROUND METHODS

Life Cycle Assessment is a systematic framework optimized for the analysig or $Q RQOLQH VHDUFK ZDV FRQGXFWHG SULPDULO\ WKURXJK WKH XVH RI &RPSHQGH[&E
comparison of the environmental impact of products, processes, and systems engineering database.
throughout their entire life cycle The search focused on Life Cycle Analysis as a tool for the evaluation of
The methodology aims to assess the environmental effect of each activity biofuels and chosen such that titnrds of the studies either had lignocellulosic
associated with a given system beginning with the acquisition of raw materialg biomass as their primary feedstock, or included a lignocellulosic component.
from the earth and concluding with their return to the earth Papers were also filtered based on date of publication and location and limited to
The inherent value of this methodology lies in its holistic and systematic publications within the last ten years (198007) favoring peereviewed journals
perspective and those notable in the field of LCA.

RESULTS

CONCLUDING REMARKS

In every study greenhouse gas emissions,(CB, and NO ) and resource demand
were significantly lower for bidbased feedstocks on life cycle basis, representing on
2-40% of the GHG emissions of their roi@enewable counterparts

In contrast, acidification and eutrophication along with airborne pollutant emission|,
human toxicity, and ecological toxicity tip in the favor of fossil fuels

Nitrogen and phosphorus emissions during the cultivation phase of biomass are the
primary contributors to acidification and eutrophication. The dominant steps were
fertilizer production and soil emissions

The usage of fertilizer and the harvesting process account for an average of half ut u|
to eighty percent of both energy consumption and emissions oRrcydife basis

With respect to individual feedstocks, lignocellulosic biomass crops are unquestiopnably
the feedstocks of choice. However, foreatment with ammonia and/or sulfuric acid
also emerges as a key factor within the impact assessment

Before biofuels from lignocellulosic feedstocks are to become a feasibleftassil
replacement, research must be conducted both in the field of fertilizer replacemerft
(e.g. biosolids) and conversion methodology
With respect to LifeCycle Analysis, the importance of a thisered (ecological,
economical, and social) impact assessment cannot be ignored

Future assessments need not repeat GHG analyses, but must include fertilizer
dependent impacts such as eutrophication and acidification along wianadgses
representing feedstock feasibility and the assessment of social ramifications
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