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Background and Objectives
Total Economic Value (TEV)

The ecosystem services (ES) approach is a conceptual framework for
recognizing the role ecosystems play in human welfare. While the
framework has been implemented by economists and policymakers to
justify conservation, there remain many methodological issues. By
identifying conceptual strengths and limitations in the literature, we
can aid the wider adoption of ES as a conservation tool.
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• Systematic literature search using Google Scholar, SCOPUS, Econlit.
• Regional biases: countries, continents, biomes
overrepresented/understudied in dataset.
• Obstacles:
• Double-counting: distinction between intermediate or final ES
• Overlapping: ES part of multiple ES categories
• Introduction of a new ES categorization to address these obstacles in
application.
• Identification of 53 valuation studies generating 108 unique ES values.
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Heterogenous data,
problematic trends

Service value (2021 $/ha/yr) by proportion forest area

- Cook’s distance measures suggest presence of high level
of outliers.
- Breusch-Pagan (BP) test shows clear heteroscedasticity
problem.
- Log transformation dependent variable somewhat
mitigates heteroscedasticity.
- Use of heteroscedasticity-constant robust standard
errors and Generalised Least Squares (GLS).
- Recommended that GLS be used for n=100 when the
ratio of the largest to smallest variance is greater than
1.22.
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𝑙𝑛𝑦𝑖 = 𝛼 + 𝑋𝑠𝑡𝑖 𝛽𝑠𝑡 + 𝑋𝑠𝑖𝑖 𝛽𝑠𝑖 + 𝑋𝑒𝑠𝑖 𝛽𝑒𝑠 + 𝜀𝑖
Market, PES valuation methods obtain higher estimates.
Service values from tropical forests are lower than other biomes.
No difference between final and intermediary services. Economists do not
model these distinctly.
• Non-market studies often do not specify to respondents the nature of
a service valued.
• Market studies often use cost proxies but again often do not
distuingish.
Leave-One-Out-Cross-Validation (LOOCV) is used for model validation,
OLS/GLS perform better than Random Effects (improved prediction
performance).

Conclusions
• Systematic literature review of watershed ES valuation shows biases: tropical forests, forests in East Asia, the United States overrepresented.
• Market valuation studies There are identifiable trends in watershed valuation literature, however the meta-regression specification shows
there remain problems in the conceptual understanding of ecosystem services.
• Significant data limitations, harmonizing data difficult as ES are difficult to standardize across methodological approaches and types of
services.
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