Water is a vital resource essential for economic activities, ecosystems, and societal needs.
With increasing demand and limited supply, effective water management and pricing
strategies are crucial for ensuring sustainability and resilience.

Global water resources face significant challenges, including scarcity, pollution, and
distribution inequalities. Nearly two-thirds of the world's population experiences severe
water scarcity for at least one month annually (IEA). Regions like the Middle East and North
Africa (MENA) experience extreme water stress, with countries in these regions relying
heavily on desalination to meet their water needs. The MENA region has less than 1% of the
world's renewable water resources but supports about 6% of the world's population
(Population Reference Bureau). Climate change exacerbates these issues by altering
precipitation patterns, leading to more frequent and severe droughts and floods. Across the
world, demand for water is exceeding what's available.

Water security is a growing concern globally. In regions such as Arizona and Spain, over-
extraction has led to severe shortages, while water pollution from industrial and agricultural
sources continues to degrade water quality, threatening public health and ecosystems.
Policies like the Polluter Pays Principle in Catalonia, Spain, aim to mitigate the impact of
pollution by ensuring that those responsible for pollution bear the costs of managing it.
Distribution inequalities are stark, not only between developed and developing countries but
also within nations, where economic, social, and geographic factors dictate access to clean
water.

Addressing water security challenges requires effective governance, infrastructure
investment, and sustainable management practices. Countries are classified by the United
Nations (UN) and were evaluated against the 2023 UN Water Security Index, highlighting their
performance in various aspects of water security. This evaluation helps identify areas needing
improvement and facilitates the development of targeted strategies to enhance water
security globally.

To combat these challenges, countries worldwide are implementing various strategies to
enhance water security and sustainability. The European Union's Water Framework Directive
(WFD) is a prime example, particularly for countries where water scarcity is less of an issue.
These countries focus on protecting the value of their water resources against the effects of
global warming and other environmental stresses. The WFD internalizes the environmental
and resource costs into water pricing, ensuring that these costs are reflected even in regions
where scarcity might not be the primary concern. Although there is no direct correlation
between water scarcity and the WFD, the directive is pivotal in safeguarding water resources
and promoting long-term sustainability. Additionally, investments in advanced and efficient
water systems, such as water recycling and desalination technologies, are being prioritized to
address the increasing demand for water in regions like MENA. By incorporating the principles
of sustainable water management, these measures aim to safeguard water resources for
future generations.

Amid these growing challenges, economic valuation of water has emerged as a critical tool to
support decision-making. By assigning a monetary value to water resources, economic
valuation helps policymakers prioritize water use among competing demands, guide



infrastructure investments, establish fair water pricing to encourage conservation, and inform
sustainable water use policies. Countries are increasingly adopting economic valuation
methodologies as part of their broader water management strategies to support decision
making, recognizing that accurate valuation is essential for promoting economic efficiency
and sustainability in water resource management.

Water is an invaluable resource that underpins economic development, social well-being, and
environmental sustainability. Despite its critical importance, water's value is often overlooked
or undervalued in traditional economic models, leading to inefficient use and management.
Accurately valuing water is essential for informing policy decisions, promoting sustainable
management practices, and effectively addressing water-related challenges.

The concept of Total Economic Value (TEV) of water provides a comprehensive framework
that captures the full range of benefits derived from water resources. TEV encompasses both
use values and non-use values, ensuring a holistic assessment of water's contributions to
society by incorporating economic, social, and environmental values. This approach helps in
determining the true economic value of water and supports informed decision-making for
sustainable management.

Use Values:

Use values are derived from tangible and intangible uses of water and can be divided into
direct, indirect, and option values:

o Direct Use Values capture the value of benefits derived from the direct consumption
of water, such as agricultural irrigation, domestic use, and industrial processes.

e Indirect Use Values reflect the value of ecosystem services provided by water
resources without direct engagement, such as flood protection, habitat for
biodiversity, and the regulation of ecological processes. For example, water bodies
help control floods, reducing damage to properties and loss of lives, while also
supporting ecosystems that maintain biodiversity and ecological balance.

e Option Values represent the value of preserving water resources for potential future
use, whether direct or indirect. Ensuring the future availability of groundwater by
securing alternative sources like desalinated water and treated wastewater highlights
the significance of option values in water management.

Non-Use Values:
Non-use values reflect the intrinsic value of water, independent of its current or future use.
These values include:

e Bequest Value, which is the value placed on preserving water resources for future

generations. This value underscores the importance of sustainable water conservation
strategies that ensure long-term resource availability.



Existence Value, which captures the importance of maintaining water resources even
if they are not currently used or intended for use. This value emphasizes the
preservation of water environments for their own sake and for the benefit of future
generations.

Economic Valuation Methodologies:

To assess the TEV of water, various economic valuation methodologies are employed. These
methodologies are typically categorized into three broad approaches:

1.

Revealed Preference Approach: This approach is based on actual behaviors rather
than hypothetical scenarios.

o Market Price Method: Evaluates water based on its market price.

o Travel Cost Method: Assesses the value of water through the expenses
incurred when traveling to water-based recreational sites.

o Production Function Method: Assesses the value of water by examining the
impact on production due to changes in water quantity or quality, essentially
calculating the added value of one unit of water considering the quality used.

o Residual Value Method: Determines water's value by the difference between
the revenue from production and the cost of production, excluding water costs.

o Hedonic Pricing Method evaluates the value users place on water availability
or quality through its effect on other prices, such as real estate values near
water sources.

Cost-Based Approach: This approach estimates water value by examining the costs
associated with maintaining, replacing, or mitigating water resources.

o Replacement Cost Method: Considers the costs that would be incurred if a
water source needed replacement.

o Damage Cost Avoided Method: Focuses on the costs avoided due to the
presence of water resources.

Stated Preference Approach: This approach uses surveys to capture individuals'
expressed preferences, including:

o Contingent Valuation Method: Elicits willingness to pay for water services.

o Choice Experiments Method: Determines preferences for different attributes
of water services.

Global Trends and Applications:

Countries around the world employ various methodologies to assess the Total Economic Value
(TEV) of water, whether through replenishing aquifers in Cyprus, informing agricultural policy
in Jordan, adjusting industrial water tariffs in South Africa, assessing the economic impact on
national GDP in Australia, or preserving groundwater in Abu Dhabi. These diverse approaches
highlight the importance of understanding water's full economic value for sustainable
management.



Use Cases

Replenishing Aquifers: In Cyprus, the Akrotiri aquifer is a critical water resource facing
significant challenges related to both water quality and quantity. To address these challenges,
a project proposing the replenishment of the aquifer with treated wastewater was
implemented. The economic viability and sustainability of this replenishment plan were
assessed through a comprehensive cost-benefit analysis. This analysis involved comparing
TEV of the groundwater, estimated using the choice experiment method, against the
projected costs, including capital expenditure (CAPEX) and operational expenditure (OPEX),
over a 200-year period. The net present value (NPV) of the TEV was calculated using a discount
rate and was compared against the total financial costs of the aquifer replenishment project
over the same period. The cost-benefit analysis revealed that the replenishment plan is
economically viable, with the benefits of the project outweighing the costs.

Industrial Water Use Efficiency: In South Africa, the direct-use value of water for industrial
users was used to assess the feasibility of increasing water tariffs, a move aimed at promoting
more efficient water use. The Department of Water Affairs and Forestry has focused on
demand-side management, particularly through the economic principle of encouraging
efficient water use by adjusting water tariffs. The study evaluated the feasibility of increasing
water tariffs by calculating the direct use value of water for industrial users using the
production function method. This value was then compared against current water tariffs, and
the price elasticity of water demand for each industry category was calculated to predict how
changes in water tariffs might affect water usage. The analysis revealed that the direct use
value of water is higher than the current tariffs, suggesting room for an increase in water
tariffs. This finding supports the case for adjusting water tariffs to reflect the true economic
value of water, promoting more efficient and sustainable water use in the industrial sector.

National Economic Impact: Australia, heavily reliant on groundwater as one of its main water
sources, has used the direct-use value of water to assess the economic impact of water on
the national GDP. The country employed the replacement cost method to calculate the direct-
use value of groundwater at a national level, aiming to understand its economic impact on
the national GDP. The national input-output table was used to find each water user's
economic multipliers, which were then multiplied by the direct use value of water (in USD)
for the respective user to calculate the water contribution to the GDP. The outcomes of this
valuation highlighted the crucial role of groundwater in the overall economy, supporting
investment measures in water preservation projects. This study emphasizes the importance
of groundwater to the national economy, encouraging investments in sustainable water
management practices.

Water is a critical resource essential to economic growth, ecosystems, and society. With
growing global challenges such as scarcity, pollution, and unequal distribution, the economic

valuation of water is increasingly important for guiding sustainable management.

Key Insights



e Total Economic Value (TEV) Framework: TEV offers a comprehensive view of water's
worth, integrating both use and non-use values, which is crucial for informed
decision-making.

e Valuation Methodologies: Diverse approaches like Revealed Preference, Cost-Based,
and Stated Preference methods are effective tools for assessing water's value and
guiding infrastructure investments and pricing strategies.

e Global Practices: Case studies from Cyprus, South Africa, and Australia show that
economic valuation drives sustainable management and highlights water's role in
national economies.

Policy Implications

Economic valuation enables data-driven policy decisions, promotes sustainable water use,
and supports equitable pricing mechanisms that incentivize conservation and efficient
resource allocation.

Recommendations

e Adopt TEV and Mixed Methodologies: Implement comprehensive valuation
frameworks to fully capture water's value.

o Decentralize Governance: Empower regional authorities to tailor water
management and pricing to local needs.

e Invest in Advanced Tools: Develop sophisticated models to integrate economic,
environmental, and social factors into water management.

e Engage the Public: Foster public understanding and support through awareness
campaigns focused on the importance of water conservation and fair pricing.

By integrating these strategies, nations can protect their water resources, ensure equitable
access, and build resilience against growing water-related challenges.



