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Short description of project aim and motive 

Aquaculture—controlled farming of aquatic organisms such as fish, crustaceans, molluscs, algae, and 

other organisms—is a crucial component of global food production, showing rapid growth in recent 

decades (Figure 1). However, its sustainability is challenged by various environmental concerns, 

including water consumption and pollution which can be assessed using the Water Footprint concept 

(WF). The global WF of aquaculture was first explored by Pahlow et al. (2015) who provided estimates 

for the year 2008 covering the major farmed species. More studies followed (Jiang et al., 2022; Guzmán-

Luna et al., 2021; Dolmans, 2022) but they had rather limited focus, e.g. looked into specific years, 

regions, or production systems. Hence, up to this date, our understanding of historical dynamics in the 

global WF of aquaculture remains incomplete. 

This MSc project aims to develop and analyse a global dataset on consumptive (green and blue) and 

polluting (grey) WFs of all major farmed aquatic species over the 1990–2019 period. The student can 

build up on the methods developed by Pahlow et al. (2015) utilising the latest available data such as 

global distribution of aquaculture production, historical changes in feed composition, new estimates of 

WFs of feed crops (Mialyk et al., 2024), and others. The observed trends and hotspots will be explained 

by linking them to major socio-economic drivers (population and economic growth, trade, changing diets, 

etc.). Based on the findings, some strategies and policy interventions will be proposed to promote 

the sustainable development of aquaculture while minimizing its WFs. 

Figure 1: Example of fish farming (by Sodel Vladyslav / Shutterstock) and global aquaculture production 

in million tonnes (by FAOSTAT) 

Research objective 

The research objective of this project is to: 1) create a new global dataset on WFs of aquaculture in the 

1990–2019 period, 2) analyse the main trends across different regions and connect them to underlying 

socio-economic drivers. 
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Approach 

The work will consist of the following steps:  

1. Conduct a comprehensive literature review on the topic to understand main methodological 

approaches and identify main research gaps. 

2. Collect input data and estimate WFs of all major farmed aquatic species over the 1990–2019 period. 

Compare the findings to the literature. 

3. Analyse the main trends and hotspots across different regions and connect them to macro socio-

economic drivers. 

4. Assess the sustainability of WFs of aquaculture and propose strategies to improve it. 

5. (Optional) Publish the findings as an article in a peer-reviewed journal. 

The student should have (or be willing to obtain) good skills in Python programming, processing and 

analysis of large (geospatial) datasets.  
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