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Introduction

LCA is crucial for achieving the European Green Deal’s targets and supporting sustainable development.
Multivariate statistics can offer valuable solutions as LCA tools become more complex. This review evaluates scientific publications combining both,
focusing on evaluating the fields of application and potential of multivariate statistic in LCAs.
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Table 1: Overview of the reviewed studies combining LCA and multivariate methods. Other used statistical methods such as bivariate and univariate are also included
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Discussion

- Multivariate statistics can provide objective views of Si-
milarities between products/systems, reduce redundant
information, evaluate parameter significance, and create

new evaluation categories or indices.
- Future studies needed to validate these results and ex-

plore lower Technology Readiness Levels (TRL).
- Suggested integration for existing LCA software or inter-

faces between statistical and LCA software.
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formance of beverage packag-
ing (aluminum, glass, and PET)
in the Greek market

sistency test

and 5 impact categories

Gutiérrez et al.

(2010)

Relationships of impact catego-
ries in two LCAs: wastewater
treatment plants and cultivation
systems, and processing and
consumption of mussels.

PC, PCA, Multi-
dimensionale
Scaling

/ impact category re-
sults from 13 wastewater
treatment plants and 10
Impact category results
from 5 life stages of
mussels.

Basson & Pe-
trie (2007)

Decision-making under uncer-
tainty in LCA while comparing
bed combustion and refur-
bished existing pulverized fuel
boilers
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sampling, PCA

Three scenarios for two
power station reactiva-
tion cases including fi-
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. . studies Multivariate statistical methods are beneficial for addressing LCA challenges
Agrlcglture and Farming 7 o2 12 1 1 1 like reducing data complexity and identifying non-redundant impact catego-
Materials aqd Elements 2 2 0 0 0 0 (0 0 (0 ries and their relationships.
Supply Chain 2 2 0 0 y 0 0 0 0 Further research in various sectors and domains is emphasized, particularly:
Wasltewater Treatment , 2 2 ) 1 ) 1 0 0 0 exploring lower TRL, addressing data limitations, potential exploration of un-
Multiple and other Categories 4 4 0 0 0 0 0 0 0 certainty analysis, time series and spatial analysis and comparision to AI met-
Sum 17 19 2 2 2 1 1 1 1 hods.

Abbreviations

Multivariate methods: Principal Component Analysis (PCA), Multiple Linear Regression (MLR), Canonical-Correlation Analysis (CCA), Factor Analysis (FA), Exploratory Factor
Analysis (EFA), Linear Discriminant Analysis (LDA), Hierarchical Cluster Analysis (HCA), Hierarchical Clustering on Principal Components (HCPC), other
cluster analysis (CA)

Pearson Correlation (PC), Spearman Rank Correlations (SRC)

Analysis of Variance (ANOVA), Linear Regression Analysis (LRA)

Monte Carlo Analysis (MC), Artificial Intelligence (AI)

Bivariate methods:
Univariate tools:
Others:
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