
Water Resources 
Engineering and  
Management
(CIVIL-466, A.Y. 2024-2025)

5 ETCS, Master course

Lecture L9.3 - Water Management: ESG & 
Sustainable Development
 

Marcelo Leite Ribeiro



2

Sustainable 
development is 
development that 
meets the needs of 
the present without 
compromising the 
ability of future 
generations to meet 
their own needs.
 Brundtland Report, Our 
Common Future (1987).
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Environmental, Social and Governance

➢ It is a framework used by investors, companies, and other stakeholders to evaluate the 
sustainability and ethical impact of an organization's operations and practices.

➢ The concept of ESG (Environmental, Social, and Governance) has been around for several 
decades, but the term itself was first coined in a 2005 report by the United Nations-backed 
Principles for Responsible Investment (PRI). 

➢ The report introduced the concept of "responsible investment," which includes taking ESG 
factors into account in investment decisions.

➢ Since then, ESG has gained increasing attention as a framework for evaluating the sustainability 
and ethical impact of business practices. 

➢ It is now widely used by investors, companies, lenders, and other stakeholders to assess the 
long-term financial performance and risk management of organizations, as well as their 
impact on the environment, society, and governance.



Environmental, Social and Governance

How does the environment get treated? 

How do the employees, consumers, and the community get treated?

How is the company/project being run?



ESG on Water Resources Management

Social

Governance

Enviromental

➢Impact on aquatic ecosystems and 
biodiversity

➢Alteration of river flows and water 
quality due to changes in sediment 
levels, water temperature, and 
chemical pollutants.

➢Risk of natural disasters, such as floods 
and landslides, and the potential for 
these events to cause damage to 
infrastructure, disrupt ecosystems, and 
affect local communities.

➢…

➢Transparency and accountability in decision-making and project governance.
➢Consult with and involve affected stakeholders, including local communities, indigenous peoples, and 

environmental organizations.
➢Compliance with national or international regulations and standards, including those related to 

environmental protection, human rights, and labor rights.

➢Impacts on local communities, including 
displacement, loss of livelihoods, and changes 
in cultural practices and beliefs.

➢Access to water resources and potential 
conflicts over water allocation and 
management.

➢Public health impacts due to changes in water 
quality or exposure to chemical pollutants, as 
well as potential risks to workers on the 
project.

➢…



17 UN Sustainable Development Goals (SDG)

➢ Established by the United Nations in 2015 as a 
universal call to action to end poverty and  
protect the planet.

➢ The SDGs aim to create a better future for all 
people and the planet by 2030.

➢ Achieving the SDGs requires the cooperation 
and action of governments, civil society, the 
private sector, and individuals at all levels.

➢ Financing the implementation of the SDGs 
requires a mix of public and private sector 
investment, as well as innovative financing 
mechanisms such as social impact bonds and 
green bonds.



17 UN Sustainable Development Goals (SDG)



17 UN Sustainable Development Goals (SDG)



17 UN Sustainable Development Goals (SDG)

➢ None of the SDG 6 targets appear to be on track

➢ SDG 6.5.1: The global average for the IWRM implementation 
was 54% in 2020 (UNEP, 2021b). 

➢ SDG 6.5.2 Out of 153 countries sharing transboundary rivers, 
lakes and aquifers, only 32 have 90% or more of their 
transboundary waters covered by operational arrangements 
UNECE/UNESCO, 2018).



Sustainable development

➢ Sustainability frameworks guide construction projects by integrating ESG principles, tailored to 
different contexts.

➢ Some examples:
➢ SNBS (Switzerland)

➢ LEED (US)

➢ BREEAM (UK, Europe)

➢ Envision (Global)



Sustainable development

➢ SNBS (Swiss Sustainable Building Standard)



Sustainable development

➢ SNBS applied to the Heightneting of the Moyri dam, in Switzerland



Sustainable development

➢ Chancy-Pougny dam, Switzerland / France (1920)

➢ Study combining numerical and physical modeling to 
design scour protection

➢ Solution of paving the scour with concrete blocs is
analysed

➢ Life Cycle Assessment (LCA) compared construction 
techniques and materials for environmental impact

Wüthrich, D. & Chanson, H. 2014 Hydraulics, air entrainment, and energy dissipation on a gabion stepped weir. Journal of 
Hydraulic Engineering 140 (9), p. 04014046. DOI:10.1061/(ASCE)HY.1943-7900.0000919



Sustainable development

➢ LCA assessment goals
➢ Minimize total concrete volume needed.

➢ Reduce cement share in the concrete mixture.

➢ Use cement with low ecological impact (ecocement).

➢ Alternatives
➢ Infilled prisms

➢ Natural blocks

➢ Gabions

➢ Armour units

Kurt Tobias (2024). , Pressure fluctuations in stilling basins With and without recycled concrete blocs - Chancy-Pougny 
power facility, Genève. Master Thesis LCH, 2024.



Challenges in the public interest

➢ The Issue Attention Cycles

Downs (1972)



Key take aways

➢ ESG & Sustainable development related to Water Resources Management

➢ Environment: Sustainable water resource management prioritizes the conservation and 
protection of natural water sources, preservation of aquatic biodiversity, reduction of water 
pollution, and efficient water use practices.

➢ Social: Ensuring equitable access to clean water for all individuals and communities, promoting 
water security, investing in water infrastructure, and preventing conflicts related to water access

➢ Governance: Effective water governance requires involvement from multiple stakeholders, 
transparency and accountability, clear policies and regulations, and innovation and investment 
in new technologies for water management
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