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Extended abstract. 

I. Introduction 

These days, many sustainability-minded consumers face a major problem when trying to identify 

sustainable products. Indeed, as highlighted by Brad et al. (2018) and Gaasbeek et al. (2015), there 

are a variety of confusing certifications of sustainability, and there are few labels capturing the 

overall environmental impact of products as the existing procedures for assessing the environmental 

impact of products over their life-cycle are long, costly and require a lot of data and input from 

domain experts.  

As suggested by previous research (e.g., Meinrenken et al. (2012) and Sousa et al. (2000)), we have 

decided to further explore the use of supervised machine learning tools to develop a model that 

could easily and quickly assess products’ sustainability over their life-cycle. In particular, could we 

provide clothing distributors with a tool to assess the sustainability of their product catalogue with 

the limited data at their disposal, to further help consumers identify sustainable clothing products? 

II. Methodology 

Supervised machine learning tools train and learn a model from patterns that can be identified in a 

dataset with training examples that are pairs consisting of an input object and an output variable, so 

that the learned model can predict the output variable to new input data (see, e.g., Brownlee (2016)).  

To correctly construct and assess machine learning models, knowledge from computer/data science 

is required. However, to develop a precise model to assess clothing products’ sustainability over 

their life-cycle, we need a dataset of clothing products (observations) with their life-cycle 

characteristics (independent input variables) and known total environmental impact calculated with 



the life-cycle assessment (LCA) method (dependent output variable). And so far, few products have 

been subjected to a full LCA or LCA results are seldom shared. Consequently, to assemble such a 

dataset, a plurality of actors – researchers and companies - and knowledge from different other 

disciplines are required; knowledge from economics to understand the phases of a product’s life-

cycle, engineering knowledge to understand how the products are made (and disassembled), and 

knowledge from ecology/environmental sciences to understand the environmental impacts of the 

actions carried out to make, distribute, use, and dispose of the products. 

We plan to join a research group composed of researchers and organisations to carry out the project. 

Thus, there is already a multidisciplinary research group within the Nottingham Trent University, 

i.e., the clothing sustainability research group, that focuses on creating knowledge to support a more 

sustainable future for clothing design and consumption. There is also Quantis, a consulting group 

that works with organisations to define and implement sustainability assessment metrics and tools. 

III. Results 

To get an idea of the results to expect, we assembled a first small dataset of clothing products with 

their life-cycle characteristics and corresponding known total environmental impact and tested, on 

a cross-validation basis, nine supervised machine learning algorithms for modelling the relationship 

between the products’ sustainability level and the components and processes entering their life-

cycle. Figure 1 shows the accuracy, Mean Squared Error (MSE), Kendall’s Tau-b and the Ordinal 

Classification Index (OCI) calculated based on the overall confusion matrix obtained for each 

algorithm. According to these first performance metrics, the bagged decision trees and random 

forest perform best. The resulting models seem to provide rapid correct environmental feedback for 

a variety of clothing products. 

 
 

Figure 1: Accuracy, MSE, Kendall’s Tau‐b and OCI of the 9 algorithms and 2 dummy classifiers. 
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