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Abstract: The aim of this Special Issue is to explore water-related risks and challenges, as well as
water management opportunities, in the modern globalised production landscape from an end-to-end
supply chain perspective. As environmentally sensitive consumers press for water-friendly products,
freshwater resources’ preservation has emerged as a major challenge for leading corporations that
are incorporating water management initiatives into their social responsibility agendas to foster the
sustainability of their supply chain networks. With respect to the scientific community, although
research on water footprint assessment is increasing rapidly, the lack of a systemic integration of the
water footprint aspect into the whole spectrum of the supply chain operations is evident. In this
context, this Special Issue focuses on the investigation of the impact of water stewardship policies on
water use and scarcity minimisation, sustainability performance and supply chain configuration.
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Freshwater is a fundamental constituent of major production systems. Specifically, the agricultural
and industrial sectors utilise 70% and 22% of the global freshwater supplies, respectively [1].
Furthermore, a growing world population, climate change and continuing industrialization pose
additional stresses to freshwater availability [2]. In this context, projections highlight that more than
40% of the world population will be living in regions facing severe water scarcity in 2050 [3]. To this
end, the European Union [4] has enacted the Water Framework Directive (Directive 2000/60/EC) to
set targets to the member states in terms of freshwater resources’ preservation. Regarding the business
sector, the identification, evaluation and management of water-related risks have emerged as major
concerns for companies [5]. Empirical evidence clearly documents that leading corporations have
already integrated water stewardship initiatives into their corporate responsibility programmes, further
fostering their profitability [6]. However, transparency issues regarding corporate water use entail that
significant efforts should be made before companies contribute to efficient water management at a
supply chain scale [7].

To capture water usage, the scientific community introduced the water footprint (WF) concept as
a key performance indicator of freshwater appropriation at national, corporate and product levels [8].
Specifically, the WF of a product is defined as the total volume of freshwater consumed and polluted
directly or indirectly across the product’s end-to-end supply chain [9]. WF is a multidimensional
indicator that comprises three components, namely the green (i.e., rain water absorbed by plants),
the blue (i.e., surface or groundwater consumed) and the grey (i.e., freshwater required for assimilating
pollutants) WFs [8]. Based on this approach, Hoekstra et al. [8] developed the WF Assessment
Manual, including the stages of: (i) goal and scope determination, (ii) volumetric WF accounting;
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(iii) WF sustainability assessment; and (iv) WF response formulation. On the contrary, Ridoutt
and Pfister [10] proposed a life cycle-based method for WF assessment, investigating the impact
of freshwater utilisation on local water stress. In terms of standardisation, the water-related ISO 14046
contains all principles, requirements and guidelines for WF quantification, impact assessment and
reporting at a corporate level [11].

In fact, although research on product WF assessment has rapidly increased during the last
decade [12], there is an absence of systemic integration of the WF aspect into the entire supply chain
spectrum [13]. As the concept of circular economy, referring to the minimisation of the consumption of
natural resources for improving the value chain performance, is emerging as an increasing trend [14],
the need for mitigating the use of freshwater resources through wastewater recycling and reuse
across agrifood or industrial supply networks has become even more imperative. However, balancing
the trade-off between water use efficiency and economic viability of the related water management
practices still constitutes a major challenge [15]. Notably, as WF labelling could drive consumers’
purchasing decisions towards more sustainable products [16], the implementation of a water-friendly
corporate strategy is a unique opportunity to increase the profitability of all supply chain stakeholders.

In this context, this Special Issue aims at investigating all water-related risks and challenges and
identifying opportunities in order to follow the contemporary trends that dictate the management of
freshwater resources from an end-to-end supply chain perspective. Specifically, the Special Issue is
comprised of four high-quality articles that try to cover the wide scope of this research effort, each
from a different point of view:

• Naranjo-Merino et al. [17] assess the green and blue WF of a cocoa supply chain in Colombia,
discussing how the results could improve freshwater resources management, especially regarding
food security and water scarcity at both local and global levels;

• Miglietta and Morrone [18] investigate virtual water flows and economic water productivity
related to the wine trade between Italy and the Balkan countries, evaluating water losses or
savings achieved through bilateral trade relations;

• Tsolakis et al. [19] explore the freshwater dynamics in the processed food industry, developing a
System Dynamics model to capture the blue WF and the profitability of a U.K. poultry supply
chain, in case water-related regulatory constraints are applied;

• Yatskovskaya et al. [20] evaluate the progress of water scarcity mitigation practices in the
pharmaceutical industry, proposing a conceptual maturity model under alternative supply
network configurations, network structures, process flows and product architectures.

Overall, the contribution of this Special Issue lies in capturing the impact of water stewardship
policies on the minimisation of water use and scarcity, the improvement of sustainability performance
and the reconfiguration of the supply chains. All research papers are anticipated to support the process
of corporate decision-making concerning the identification of water-related risks and the development
of water-saving strategies across end-to-end supply chains of diverse production sectors in the circular
economy era.

Author Contributions: Both authors contributed equally to this paper.

Funding: This research received no external funding.

Conflicts of Interest: The authors declare no conflict of interest.

References

1. Water, U.N. The United Nations World Water Development Report 3. Water in a Changing World. Available
online: http://unesdoc.unesco.org/images/0018/001819/181993e.pdf (accessed on 23 May 2018).

2. Manzardo, A.; Ren, J.; Piantella, A.; Mazzi, A.; Fedele, A.; Scipioni, A. Integration of water footprint
accounting and costs for optimal chemical pulp supply mix in paper industry. J. Clean. Prod. 2014, 72,
167–173. [CrossRef]

http://unesdoc.unesco.org/images/0018/001819/181993e.pdf
http://dx.doi.org/10.1016/j.jclepro.2014.03.014


Sustainability 2018, 10, 2045 3 of 3

3. Water, U.N. The United Nations World Water Development Report 2014. Water and Energy. Available online:
http://unesdoc.unesco.org/images/0022/002257/225741e.pdf (accessed on 23 May 2018).

4. European Union. Directive 2000/60/EC of the European Parliament and of the Council of 23 October
2000 Establishing a Framework for the Community Action in the Field of Water Policy. Available online:
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX:32000L0060 (accessed on 23 May 2018).

5. McKinsey and Company. The Global Corporate Footprint—Risks, Opportunities and Management Options.
Available online: http://www.mckinsey.com/~/media/mckinsey/dotcom/client_service/Sustainability/
PDFs/Report_Large_Water_Users.ashx (accessed on 23 May 2018).

6. Carbon Disclosure Project. Accelerating Action—CDP Global Water Report 2015. Available online: https:
//www.cdp.net/CDPResults/CDP-Global-Water-Report-2015.pdf (accessed on 23 May 2018).

7. Hoekstra, A.Y.; Chapagain, A.K.; Zhang, G. Water Footprints and Sustainable Water Allocation. Sustainability
2016, 8, 20. [CrossRef]

8. Hoekstra, A.Y.; Chapagain, A.K.; Aldaya, M.M.; Mekonnen, M.M. The Water Footprint Assessment
Manual—Setting the Glob. Standard, 1st ed.; Earthscan: London, UK, 2011; ISBN 978-1-84971-279-8.

9. Hoekstra, A.Y. Water Neutral: Reducing and Offsetting the Impacts of Water Footprints—Value of Water
Research Report Series No. 28. Available online: http://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.
1.593.2649&rep=rep1&type=pdf (accessed on 23 May 2018).

10. Ridoutt, B.G.; Pfister, S. A revised approach to water footprinting to make transparent the impacts of
consumption and production on global freshwater scarcity. Glob. Environ. Chang. 2010, 20, 113–120.
[CrossRef]

11. ISO. ISO 14046: 2014—Environmental Management—Water Footprint—Principles, Requirements and
Guidelines. Available online: https://www.iso.org/standard/43263.html (accessed on 23 May 2018).

12. Zhang, Y.; Huang, K.; Yu, Y.; Yang, B. Mapping of water footprint research: A bibliometric analysis during
2006–2015. J. Clean. Prod. 2017, 149, 70–79. [CrossRef]

13. Aivazidou, E.; Tsolakis, N.; Iakovou, E.; Vlachos, D. The emerging role of water footprint in supply chain
management: A critical literature synthesis and a hierarchical decision-making framework. J. Clean. Prod.
2016, 137, 1018–1037. [CrossRef]

14. European Union. Circular Economy. Available online: http://ec.europa.eu/growth/industry/
sustainability/circular-economy_en (accessed on 23 May 2018).

15. Miglietta, P.P.; Morrone, D.; Lamastra, L. Water footprint and economic water productivity of Italian wines
with appellation of origin: Managing sustainability through an integrated approach. Sci. Total Environ. 2018,
633, 1280–1286. [CrossRef] [PubMed]

16. Leach, A.M.; Emery, K.A.; Gephart, J.; Davis, K.F.; Erisman, J.W.; Leip, A.; Pace, M.L.; d’Odorico, P.; Carr, J.;
Cattell Noll, L.; et al. Environmental impact food labels combining carbon, nitrogen, and water footprints.
Food Policy 2016, 61, 213–223. [CrossRef]

17. Naranjo-Merino, C.A.; Ortíz-Rodriguez, O.O.; Villamizar-G, R.A. Assessing Green and Blue Water Footprints
in the Supply Chain of Cocoa Production: A Case Study in the Northeast of Colombia. Sustainability 2018,
10, 38. [CrossRef]

18. Miglietta, P.P.; Morrone, D. Managing Water Sustainability: Virtual Water Flows and Economic Water
Productivity Assessment of the Wine Trade between Italy and the Balkans. Sustainability 2018, 10, 543.
[CrossRef]

19. Tsolakis, N.; Srai, J.S.; Aivazidou, E. Blue Water Footprint Management in a UK Poultry Supply Chain under
Environmental Regulatory Constraints. Sustainability 2018, 10, 625. [CrossRef]

20. Yatskovskaya, E.; Srai, J.S.; Kumar, M. Integrated Supply Network Maturity Model: Water Scarcity
Perspective. Sustainability 2018, 10, 896. [CrossRef]

© 2018 by the authors. Licensee MDPI, Basel, Switzerland. This article is an open access
article distributed under the terms and conditions of the Creative Commons Attribution
(CC BY) license (http://creativecommons.org/licenses/by/4.0/).

http://unesdoc.unesco.org/images/0022/002257/225741e.pdf
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX:32000L0060
http://www.mckinsey.com/~/media/mckinsey/dotcom/client_service/Sustainability/PDFs/Report_Large_Water_Users.ashx
http://www.mckinsey.com/~/media/mckinsey/dotcom/client_service/Sustainability/PDFs/Report_Large_Water_Users.ashx
https://www.cdp.net/CDPResults/CDP-Global-Water-Report-2015.pdf
https://www.cdp.net/CDPResults/CDP-Global-Water-Report-2015.pdf
http://dx.doi.org/10.3390/su8010020
http://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.593.2649&rep=rep1&type=pdf
http://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.593.2649&rep=rep1&type=pdf
http://dx.doi.org/10.1016/j.gloenvcha.2009.08.003
https://www.iso.org/standard/43263.html
http://dx.doi.org/10.1016/j.jclepro.2017.02.067
http://dx.doi.org/10.1016/j.jclepro.2016.07.210
http://ec.europa.eu/growth/industry/sustainability/circular-economy_en
http://ec.europa.eu/growth/industry/sustainability/circular-economy_en
http://dx.doi.org/10.1016/j.scitotenv.2018.03.270
http://www.ncbi.nlm.nih.gov/pubmed/29758881
http://dx.doi.org/10.1016/j.foodpol.2016.03.006
http://dx.doi.org/10.3390/su10010038
http://dx.doi.org/10.3390/su10020543
http://dx.doi.org/10.3390/su10030625
http://dx.doi.org/10.3390/su10030896
http://creativecommons.org/
http://creativecommons.org/licenses/by/4.0/.

	References

