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Current problems and proposed solutions of emergy evaluation
in agricultural systems

WANG Xiaolong', LIU Xingxing', SUI Peng”, CHEN Yuanquan®"

(1. College of Agriculture, South China Agricultural University, Guangzhou 510642, China; 2. College of Agronomy and
Biotechnology, China Agricultural University, Beijing 100193, China)

Abstract: Emergy evaluation (EME) is an extensively used method for the assessment of ecological economic systems which has
been applied in a diverse array of fields, with more recent application in agricultural systems. However, despite an increasing number
of studies using the EME approach to assess agricultural systems, some of the evaluation principles of EME have been
misunderstood by researchers applying the method resulting in unreliable assessments. Therefore, this study aimed to investigate

issues identified from prior research using EME in the assessment of agricultural systems. Five common problems were identified: 1)
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disordered selection of unit emergy values (UEV) caused by updated global emergy baselines, 2) incomplete definition of system
boundary, 3) arbitrary calculation of emergy contribution derived from environmental resources, 4) inoperable classification of
system inputs, and 5) non-conservation between input and output emergy in agricultural systems. Concurrently, we proposed related
solutions for resolving the identified problems which included: standardizing the selection principle of UEV in the EME; defining
system boundary based on a standard of ‘four-dimensional space-time scale’; constructing formulas to reasonably reflect energy
contributions from soil and water for agricultural production in the EME; setting four standards to order the classification of input
resources of agricultural systems; and applying the emergy accounting algebras to ensure the emergy conservation in research. We
hope that our research will initiate further discussions on approaches to EME assessment in agricultural practices thus promoting a
more standardized application of the emergy method in future studies.

Keywords: Emergy evaluation; Agricultural ecosystem; Unit emergy value; System boundary; Environmental energy contri-

bution; Input resources; Emergey conservation between input and output
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Problem Key reason Influence

Updated global emergy baseline Progress in related disciplines
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Unclearly recognized key functions of soil
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Unclearly defined standard for classification
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of inputs
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similar case research

Miscalculation of contribution of environ-
mental resources
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Unmeaning accounting results
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