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Social Cost Benefit Analysis

• Social Cost Benefit Analysis (SCBA ) s a systematic process used to evaluate the financial, social, and environmental 
costs and benefits of a project, policy, or investment. 

• Costs: 
           Direct: Expenses directly related to the project (e.g., labor, materials, equipment).
           Indirect: Secondary expenses (e.g., administrative overhead, support services).
           Intangible Costs: Non-monetary costs like environmental degradation or societal disruption. 

• Benefits:
            Direct: Tangible gains (e.g., increased revenue, cost savings).
            Indirect: Secondary advantages (e.g., improved health outcomes, reduced risk).
            Intangible Benefits: Difficult-to-quantify gains like enhanced quality of life or ecosystem preservation.

• Discount Rate: Used to account for the time value of money, converting future costs and benefits into present value 
                terms. Different between Tangible (market) and Intangible (non-market) Benefits and Costs. 

• Time Horizon: T years, Horizon of investment - The period over which costs and benefits are assessed. 



Social Cost Benefit Analysis

• NPV Project = NPV of expected Total Benefit - NPV of expected Total Costs

𝑁𝑃𝑉0 = 𝑁𝑃𝑉𝑚 + 𝑁𝑃𝑉𝑛𝑚

• Market Benefits and Costs (𝑁𝑃𝑉𝑚):

𝑁𝑃𝑉𝑚 = 

𝑡=1

𝑇−1
𝑃𝑟𝑜𝑓𝑖𝑡𝑠𝑡 − 𝐶𝑜𝑠𝑡𝑡

1 + 𝑟𝑚
𝑡

− 𝐼𝑛𝑖𝑡𝑖𝑎𝑙 𝐶𝑜𝑠𝑡0

Initial Cost usually refer to the CAPEX (Capital Expenditures) of the project/interventions. 

Cost usually refers to the OPEX (Operating Expenses) of the project/intervention. 

Market discount rate – Usually a short-term interest rate for the market, e.g. 1 month Treasury Bill, 1m 

interbank overnight rate.  



Social Cost Benefit Analysis

• Non-Market Benefits and Costs (𝑁𝑃𝑉𝑛𝑚): 

𝑁𝑃𝑉𝑛𝑚 = 

𝑡=0

𝑇
𝑀𝑃𝐵𝑡 − 𝑀𝑃𝐶𝑜𝑠𝑡

1 + 𝑟𝑠
𝑡

 𝑀𝑃𝐵, MPC Marginal Private benefits and Costs for nonmarket goods/ services. 

• DDR: Time Declining Discount Rate (Koundouri et al, 2008; Tajani et al.,2023) 

1. The opportunity cost of capital or the perceived weight of future benefits and costs diminishes as the time 
horizon extends. 

2.      Intergenerational Equity: Constant rates heavily discount future benefits, undervaluing long-term projects like 
climate action or biodiversity conservation. A lower rate over time ensures future generations' welfare is better 
represented.

 



DDR: Time Declining Discount Rate

• Koundouri et al (2008) 

A two regime-switching (RS) model, AR(p) model: 

𝑟𝑡 = 𝑛𝑘 + 𝑒𝑡

𝑒𝑡 = 

𝑖=1

𝑝

𝛼𝑖
𝑘 𝑒𝑡−𝑖 + 𝜉𝑡 

where:
 𝜉𝑡~𝑁 0, 𝜎𝜅

2 and k=1,2 for the first, second regime
    



Social Cost Benefit Analysis – Results - 

Criterion Formula/Concept Acceptable Outcome

Net Present Value (NPV) NPV NPV>0

Benefit-Cost Ratio (BCR) 𝐵𝑅𝐶 =
𝑁𝑃𝑉 𝐵𝑒𝑛𝑒𝑓𝑖𝑟𝑠

𝑁𝑃𝑉 𝐶𝑜𝑠𝑡

BCR>1: The project provides more 
benefits than costs.

Internal Rate of Return (IRR) The discount rate at which NPV=0
IRR>r: The project's rate of return 
exceeds the social discount rate.

Payback Period
Time required to recover the 
project’s initial costs through 

benefits.

Shorter payback periods are 
preferable.



Integrated Assessment - Linking Financial Performance to Externalities

• Natural capital can be 
considered as a stock in 
nature that provides a flow 
of benefits for people and 
the economy

• Natural, Social, and other 
forms of externalities are 
often neglected in economic 
analyses



Ecosystem Services (ES)



• Use value includes:

• Direct use value: Individuals make actual or planned use of an 
ecosystem service.

• Consumptive use -> the use of resources extracted from the 
ecosystem (e.g. food, timber)

• Non-consumptive use -> the use of the services without 
extracting any elements from the ecosystem (e.g. recreation, 
landscape amenity). 

• Indirect use value: individuals benefit from ecosystem services 
supported by a resource rather than directly using it.

• Option value: the value that people place on having the option to 
use a resource in the future even if they are not current users 

• Non-use value (passive use): Is derived from the knowledge that the 
natural environment is maintained. 

• Existence value:  derived from the existence of an ecosystem 
resource, even though an individual has no actual or planned use 
of it. For example, people are willing to pay for the preservation of 
whales, through donations, even if they know that they may never 
actually see a whale.

The Total Economic Value Framework



• Environmental and Social Impacts and Intangible Assets often refer to goods and services (natural and social 
capital) which are not traded in markets or cannot be traded in markets, e.g. no market price is observed. 

• Non-market Valuation Methods are used to evaluate intangible impacts, such as climate abatement, pollution 
costs or common and public goods. 

Non-Market Valuation Methods

• Calculate the Shadow price (direct and indirect 
use value) for the underlying good or service. 

• Several Econometric Models based on the type 
of good/service and the economic value to be 
estimated. 

• Shadow Prices are also defined as the 
Willingness to Pay for a non-market good or 
service. 



Utility Function and Indifference Curves

• A Utility Function (U) for individual, i ,

     𝑈𝑖 𝑥, 𝑦

      assigns a utility value to a combination of goods 𝑥 and 𝑦. 

• Indifference curve (IC) shows all combinations of goods x and y that 

provide an equal level of utility 𝑈𝑖 𝑥, 𝑦

• The marginal rate of substitution (MRS) is the slope of the Indifference 

Curve: 

𝑀𝑅𝑆𝑥,𝑦 = 

𝜕𝑈𝑖 𝑥,𝑦

𝜕𝑥
𝜕𝑈𝑖 𝑥,𝑦

𝜕𝑦

 

   • Individual, i, chooses 𝑥, 𝑦 such as to max
𝑥,𝑦

𝑈𝑖 𝑥, 𝑦  subject to  𝑝𝑥𝑥 + 𝑝𝑦𝑦 = 𝐼 𝐁𝐮𝐝𝐠𝐞𝐭 𝐂𝐨𝐧𝐬𝐭𝐫𝐚𝐢𝐧𝐭, 𝐀𝐁

       Point C: (𝑥1, 𝑦1) = arg max
𝑥,𝑦

𝑈𝑖 𝑥, 𝑦  subject to  𝑝𝑥𝑥 + 𝑝𝑦𝑦 = 𝐼 



Derivation of Demand Curve

• Ceteris Paribus (𝑝𝑦 𝑐𝑜𝑛𝑠𝑡𝑎𝑛𝑡) as 𝑝𝑥 decreases 𝒑𝟏 > 𝒑𝟐 > 𝒑𝟑

• Budget Constraint shifts from AB to AB’ and  AB’’

•  arg max
𝑥,𝑦

𝑈𝑖 𝑥, 𝑦  subject to  𝑝𝑥𝑥 + 𝑝𝑦𝑦 = 𝐼, changes from C to D and E with

 

 𝒙𝟏 < 𝒙𝟐 < 𝒙𝟑

• The Demand Curve (D) reflects the  inverse relationship between price and 

quantity demanded for good x

𝒑𝒙 = 𝑫 𝒙 = 𝑴𝑷𝑩(𝒙)                                              

• The demand curve represents the Marginal Private Benefit (MPB). The 

vertical distance at each quantity shows the price consumers are willing to 

pay for that unit. Willingness to pay reflects the marginal benefit derived 

from each unit.



Total Private Benefit

• Total Private Benefit (TPB) from the 

consumption of 𝒙𝟏 units of good 𝒙  is equal to 

the area below the Demand Curve up until 𝒙𝟏 
(A+B). 

𝑇𝑃𝐵(𝒙𝟏) = න
0

𝒙𝟏

𝑀𝑃𝐵 𝑥 𝑑𝑥 

• Consumer Surplus (CS):
 

𝐶𝑆 𝒙𝟏 = න
0

𝒙𝟏

𝑀𝑃𝐵 𝑥 𝑑𝑥  −  𝒑𝟏𝒙𝟏 

𝐶𝑆 𝒙𝟏 = න
0

𝒙𝟏

[𝑀𝑃𝐵 𝑥 − 𝒑𝟏]𝑑𝑥

     



Non-Market Goods and Economic Valuation Framework



Non-Market Economic Valuation Framework



Valuation Methods



Choice Modelling – Discrete Choice Experiments

• Lancaster’s (1966) Characteristics of Value theory

      Any good may be described by a bundle of characteristics/attributes and the levels that these may take.

• Random Utility Model 

   

The Indirect Utility of the individual, i for the alternative j in the choice set, J,  𝑈𝑖,𝑗 can be decomposed into: 

     

 𝑈𝑖,𝑗 = 𝑉𝑖,𝑗 𝑋𝑖,𝑗 + 𝜀𝑖,𝑗

𝑉𝑖,𝑗 𝑋𝑖,𝑗  = 𝑓 𝑋𝑖,𝑗  deterministic component, function of a vector of k attributes for the jth alternative:  𝑋𝑖,𝑗

Usually 𝑓 𝑋𝑖,𝑗  is assumed linear, so 𝑓 𝑋𝑖,𝑗  = 𝛽 𝑋𝑖,𝑗, where 𝛽 a vector of k parameters.

𝜀𝑖,𝑗 stochastic element, which represents unobservable influences on individual choice. 











Choice Modelling – Discrete Choice Experiments

•  The probability that an individual prefers option g ∈ 𝐽,  to any alternative option h ∈ 𝐽, can be expressed as 

the probability that the utility associated with option g exceeds that associated with all other options

Pr (𝑈𝑖,𝑔 >  𝑈𝑖,ℎ) ∀ g ≠ ℎ = Pr (𝑉𝑖,𝑔 −  𝑉𝑖,ℎ) > 𝜀𝑖,ℎ − 𝜀𝑖,𝑔

   

• 𝜀𝑖,𝑗  is independently and identically distributed with an extreme-value (Weibull) distribution:

Pr(𝜀𝑖,𝑗 ≤  t)=exp −exp(−𝑡)

• The above distribution of the error term implies that the probability of any particular alternative g being 

chosen as the most preferred can be expressed in terms of the logistic distribution (multinomial logit model)

Pr (𝑈𝑖,𝑔 >  𝑈𝑖,ℎ) ∀ g ≠ ℎ =
exp(𝑉𝑖,𝑔)

σ
𝑗=1
𝐽 exp(𝑉𝑖,𝑔)



Choice Modelling – Discrete Choice Experiments

• Multinomial Logit Model can be estimated by maximum likelihood procedures, with the respective log-

likelihood function: 

   

log 𝐿 = σ𝑖=1
𝑁 σ𝑗=1

𝐽 𝑦𝑖,𝑗 log
exp(𝑉𝑖,𝑔)

σ
𝑗=1
𝐽

exp(𝑉𝑖,𝑔)
(1)

Where 𝑦𝑖,𝑗 = 1 if individual, i, chooses option j, and zero otherwise. 

• The marginal benefit (Marginal Willingness to pay) for the kth attribute:

𝑀𝑊𝑇𝑃𝑘 = −
𝑏𝑘

𝑏𝑐

Where 𝑏𝑘 and 𝑏𝑐 the maximum likelihood estimates of (1)

• The coefficient 𝑏𝑐 gives the marginal utility of income and is the coefficient of the cost attribute.





Derive Aggregate Demand

•  The Marginal Private Benefit (MPB) is the aggregate of all individuals’ Marginal Willingness to Pay (MWTP) values for 
an incremental improvement in the attribute. It represents the Demand for attribute k. 

MPB𝑘 = 𝑀𝑊𝑇𝑃𝑘𝑁

• The Marginal Private Benefit (MPB) derived above can be used as input to Social Cost Benefit analysis in the 
presence of non-market goods. 

• Total Private Benefits can be calculated as in the market goods case



Economic Valuation of Ecosystem Services (ES) in the Black Sea

• Black Sea is threatened by biodiversity loss, waste, and algal blooms
• EU Policy Framework: Marine Strategy Framework Directive (MSFD) & Common Fisheries Policy (CFP) aim to protect 

MPAs while promoting sustainable economic activities
• Policies support local well-being and health alongside marine conservation
• BRIDGE-BS aims to develop predictive tools and capabilities necessary to understand and predict the impacts of climate-

driven and anthropogenic multi-stressors on the services stemming from Black Sea ecosystems 
• BRIDGE-BS is structured around “three” interconnected nodes: Service Dynamics, Blue Growth Incubators and 

Empowered Citizens  
• Key Ecosystem Services: Focus on Provisioning (fisheries), Cultural (tourism), and Regulation services based on 

stakeholder insights



Economic Valuation of Ecosystem Services (ES) in the Black Sea: Methods

•Study Scope: Conducted in Turkey, Romania, and Georgia with 375 respondents using a Choice Experiment (CE) to assess
WTP for environmental improvements

•Three Hypothetical Scenarios:
1. Scenario A: Full inclusion of all activities (recreational fishing, anchoring, recreation)
2. Scenario B: Excludes recreational fishing
3. Scenario C: Excludes both recreational fishing and anchoring

•Environmental Attributes Assessed: fish population status, marine litter presence, beach conditions, MPA zoning, and 
carbon sequestration (Zostera Seagrass).

•Five attributes are (i) the status of edible and charismatic fish being either in “good” or “under pressure” status, (ii) the 
existence of marine litter, (iii) the condition of the beach either being “occupied” or “natural”, (iv) the MPA zoning with four 
activities (e.g., anchoring, professional fishing, recreational fishing, and recreational activities), and (v) carbon 
sequestration at low, medium, or high levels linked to Zostera Seagrass.



Economic Valuation of Ecosystem Services (ES) in the Black Sea: Methods

• WTP & Price Levels: Four price options (10€, 20€, 40€, 80€) 
with the maximum WTP recorded at 37.50€ and minimum at 
0€ (Status Quo choice)
• calculate the mean WTP per responder per price (10€, 20€, 
40€ and 80€ respectively) for each Pilot Site separately and for 
the full sample, as well as the mean WTP per responder per 
scenario (Scenario A, Scenario B and Scenario C respectively) 
for each Pilot Site separately and for the full sample.



Economic Valuation of Ecosystem Services (ES) in the Black Sea: Methods



Economic Valuation of Ecosystem Services (ES) in the Black Sea: Results

• Highest WTP 10 € Price Point: Turkey (7.37€), Georgia (7.23€), 
Romania (6.26€)

• 20€ Price Point: Mean WTP (15.43€), highest in Turkey (17.29€)
• 40€ Price Point: Mean WTP (26.2€), highest in Turkey (28.59€)
• 80€ Price Point: Mean WTP (52.34€), Turkey leads (56.72€)

     Cross Tabulation Test:
• Income, gender, and age don’t significantly affect WTP
• Marital status, education has significant impact in WTP in 

Romania, but not in Turkey and Georgia
• Employment status is significant in WTP in Romania and Georgia, 

but not in Turkey

• Highest WTP for Scenario C (25.51€) (excludes amateur fishing & 
anchoring).



Economic Valuation of Ecosystem Services (ES) in the Black Sea: Methods

• Scenario A is characterized by the Full Inclusion of the MPA 
Zoning

• Scenario B is characterized by the exclusion of the Amateur 
Fishing option 

• vast majority of the responders are willing to pay the 
proposed price to improve the current situation and move a 
step forward to the improvement of species status and/or 
marine litter status as well as the beach occupation which 
leads to coastal and as a result economic development. 

• vast majority of the responders are willing to pay the 
proposed price to improve the current situation and move a 
step forward to the improvement of species status and/or 
marine litter status as well as the beach occupation which 
leads to coastal and as a result economic development. 



Economic Valuation of Ecosystem Services (ES) in the Black Sea: Impact

•Respondents favor higher payments for stricter measures against
overfishing and marine litter

•Turkey: Highest WTP for Scenario C (28.39€), showing strong
support for coastal protection and species conservation

•Georgia: Prefers Scenario B (26.60€) over stricter measures, 
indicating a focus on recreational fishing restrictions

•Romania: Highest WTP for Scenario C (23€), likely due to concerns
about species protection, waste management, and carbon
sequestration



Economic Valuation of Ecosystem Services (ES) in the Black Sea: Management

• Highest WTP Observed in Turkey (7.37€–56.72€), Georgia (7.23€–49.04€), Romania (6.26€–47.96€) 

• Need for Public Support for Environmental Protection: opportunities for sustainable tourism (marine biodiversity)
& eco-friendly fisheries

• Scenario C (WTP: 25.51€) received the highest support, indicating preference for stronger marine habitat protection

• Marine Protection Strategies: Establish MPAs to restrict fishing/anchoring, safeguard biodiversity, and deploy tech
solutions (e.g., satellite & drone monitoring)

• Regional Cooperation: Develop an umbrella policy for the Black Sea, aligning conservation strategies, fishing
quotas, and enforcement mechanisms across Turkey, Georgia, and Romania

• Education campaigns and public engagement are key for policy success



Economic Valuation of Ecosystem Services (ES) in the Black Sea: Policy

1. Education & Awareness: European policies should promote environmental sensitivity through educational
campaigns, linking to sustainable tourism

2. Maritime Spatial Planning: Integrated coastal zone management can help mitigate marine litter and other negative 
externalities

3. Ecosystem-Based Management: Nature- and technology-based solutions can drive blue growth and protect marine
ecosystem services

4. Sustainable Fisheries: Essential for preserving local species, preventing biodiversity loss, and controlling invasive
species



• “Meta-analysis refers to the statistical analysis of a large collection of 
results from individual studies for the purpose of integrating the 
findings. It connotes a rigorous alternative to the casual, narrative 
discussions of research studies that typify our attempt to make sense of 
the rapidly expanding research literature.” 

   Glass (1976)

Meta-Regression Analysis: Motivation and Introduction



Practical Applications of Meta‐Analysis



Non Market Valuation



Example—Non‐Market Value of Recreational Fishing





Environmental Benefit Transfer



MRM Models - Benefit Functions



MRM Models - Benefit Functions





Non‐Market Valuation MRM



Non‐Market Valuation MRM - Predictions



MRMs of Environmental Value



• Valuation Platform of  European Ecosystem Services

• 4 Types of Ecosystem Services: Provisioning, Regulating, Cultural, Supporting

• 6 Biogeographical and Marine Regions 

• Total Economic Value = Use Value + Non-use value

Integrating Ecosystem Valuation to Decision Making



Meta Regression Value Transfer Method 

• Step 1.2: Gather a vast sample of 
valuations from primary studies

Using data from literature databases 
(EVRI, ESVD)

• Step 1.3: Estimate the Benefit Transfer 
value Function 

• Step 1.1: IDENTIFICATION of the full range of ecosystem services in each biogeographical region

• Mapping of different ecosystems

• Establishment of the geographical area of reference



Mapping of Ecosystems Typology to Services 
across Biogeographical regions

Home



✓ Literature review aimed at identifying the value of ecosystems in specific EU countries. 
✓ EVRI and ESDV databaseS is used – An open–access repository with many filtering options. 
✓ Primary literature related to ecosystem services valuation from 2012 to 2022 has been selected. Studies 

have been selected according to the ecosystem typology and the ecosystem services valued, and by the 
bio-geographical area in which the study has been conducted. 

Home

Step 1.2: Collecting the Meta Data

https://www.evri.ca/en/home




Metadata

Table 1 Descriptive Statistics
Variable Mean SE Mean StDev Minimum Q1 Median Q3 Maximum

WTP 76.8 12.9 165.7 0.0 93000.0 23.4 64.4 1404.6

ES Terrestrial 0.521 0.039 0.501 0.000 0.000 1.000 1.000 1.000

ES Marine 0.394 0.038 0.490 0.000 0.000 0.000 1.000 1.000

ES Fresh Water 0.085 0.022 0.280 0.000 0.000 0.000 0.000 1.000

Cultural 0.588 0.038 0.494 0.000 0.000 1.000 1.000 1.000

Provisioning 0.267 0.035 0.444 0.000 0.000 0.000 1.000 1.000

Supporting 0.436 0.039 0.497 0.000 0.000 0.000 1.000 1.000

Regulating 0.327 0.037 0.471 0.000 0.000 0.000 1.000 1.000

SD Interview 0.665 0.037 0.474 0.000 0.000 1.000 1.000 1.000

SD Questionnaire online 0.329 0.037 0.471 0.000 0.000 0.000 1.000 1.000

SD Secondary data 0.050 0.017 0.218 0.000 0.000 0.000 0.000 1.000

CE 0.461 0.039 0.500 0.000 0.000 0.000 1.000 1.000

CVM 0.400 0.038 0.491 0.000 0.000 0.000 1.000 1.000

REVEALED 0.139 0.027 0.347 0.000 0.000 0.000 0.000 1.000

Alpine 0.133 0.027 0.341 0.000 0.000 0.000 0.000 1.000

Atlantic 0.236 0.033 0.426 0.000 0.000 0.000 0.000 1.000

Boreal 0.139 0.027 0.347 0.000 0.000 0.000 0.000 1.000

Continental 0.212 0.032 0.410 0.000 0.000 0.000 0.000 1.000

Macaronesian 0.006 0.006 0.078 0.000 0.000 0.000 0.000 1.000

Mediterranean 0.279 0.035 0.450 0.000 0.000 0.000 1.000 1.000

Steppic 0.006 0.006 0.078 0.000 0.000 0.000 0.000 1.000

Marine Atlantic 0.176 0.030 0.382 0.000 0.000 0.000 0.000 1.000

Marine Black Sea 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

Marine Baltic 0.042 0.016 0.202 0.000 0.000 0.000 0.000 1.000

AGE 44.221 0.624 6.301 28.620 40.088 43.000 49.350 58.000

INCOME 27969 1210 15160 2398 18267 24512 35371 104030

GENDER 0.489 0.009 0.087 0.170 0.463 0.510 0.540 0.640

EDUC 0.554 0.178 2113.000 0.104 0.265 0.360 0.460 25.400

Policy, Site, 

Population &

Resource 

Variables

Methodological

Variables

Meta Data



• 𝐌𝐑𝐌:  𝐖𝐓𝐏𝐢 = 𝛃′𝐗𝐢 + 𝛆𝐢  
 (Weighted Least Squares)

• Newey West Standard Error in 
parenthesis

• Bold denotes 5% statistical 
significance

• Model Selection – Minimizes BIC 

MRM Estimation – Benefit Transfer



MRM - Benefit Transfer – Ecosystem Services / Regions

• Higher WTP estimates for Alpine Region

• WTP for Marine and Freshwater Ecosystems Higher for 
Mediterranean and Marine Regions , and WTP for 
Terrestrial Ecosystems higher for Alpine and Boreal 

• Regulating Service more important for Marine and 
Freshwater Ecosystem and Provisioning for Terrestrial 





• For  63% of European countries (17 out of 27), the willingness to pay for 
the improvement of the marine and freshwater ecosystem is high and 
exceeds estimates for terrestrial ecosystems (Sachs et al., 2022). 

• For most of the EU28 Countries the 
Regulating ecosystem services are valued 
higher (46.15 euro on average) than 
Provisioning or Supporting, while Provisioning 
is valued higher than Supporting (40.97 and 
37.77 euro on average, respectively). 



National MWTP – All Ecosystems

• Positive Correlation Implies a higher MWTP for SDGs 
with a high level of implementation. 

• People's preferences are in the same direction with the 
intentions of government to make the transformations 
necessary to achieve SDGs.

• MWTP is high for a transformation that is needed.



Link to SDGs 13, 14 & 15

• Positive Correlation between 
MWTP and  SDGs performance 
– Integrating the Value of  
Capital in Investment and 
Policy Decisions

• Terrestrial Ecosystem 

     Higher Correlation to SDG 15 

• Marine and Fresh Water 

     Higher Correlation to SDG 13 
and 14 





© GeoNames, Microsoft, OpenStreetMap, TomTom
Powered by Bing

Marine Ecosystem

-25,09260055

124,4830981

Series1

© GeoNames, Microsoft, OpenStreetMap, TomTom
Powered by Bing

Terestrial Ecosystem 

-21,35669528

178,1826311

Series1



Provisioning Ecosystem Service



Regulating Ecosystem Service



Supporting Ecosystem Service



How Accurate Is Benefit Transfer?



Testing MRM Benefit Transfer



Convergent Validity Test Results

• Our Results have a 25% which is considered acceptable



MSFD Ecosystem Services (ES)- Valuation for Cyprus Under MSFD Article 8

• The MSFD and the MEA use slightly different approaches to 
classify ecosystem services. 

• MSFD focuses more on the ecological status of the services, 
while on the other hand the MEA focuses on assessing how 
ecosystems contribute to human well-being/welfare. 

• We performed a Mapping/link between the two 
frameworks. 



The Total Economic Value Framework

• Use value includes:

• Direct use value: Individuals make actual or planned use of an 
ecosystem service.

• Consumptive use -> the use of resources extracted from 
the ecosystem (e.g. food, timber)

• Non-consumptive use -> the use of the services without 
extracting any elements from the ecosystem (e.g. 
recreation, landscape amenity). 

• Indirect use value: individuals benefit from ecosystem services 
supported by a resource rather than directly using it.

• Option value: the value that people place on having the 
option to use a resource in the future even if they are not 
current users 

• Non-use value (passive use): Is derived from the knowledge that the 
natural environment is maintained. 

• Existence value:  derived from the existence of an ecosystem 
resource, even though an individual has no actual or planned 
use of it. For example, people are willing to pay for the 
preservation of whales, through donations, even if they know 
that they may never actually see a whale.



Meta Regression – Benefit Transfer Value Function Method

• For Provisioning, Supporting and Regulating Services we use the benefit value transfer 
         models estimated in  Koundouri et al., 2023. 

• For Cultural Services  we use the models estimated in  Koundouri et al., 2024. 



✓ Primary literature related to 
ecosystem services valuation in 
Europe from 2012 to 2022, covers 
5000+ papers from EVRI and ESDV 
databases. Studies have been 
selected according to the 
ecosystem typology and the 
ecosystem services valued, and by 
the bio-geographical area in which 
the study has been conducted. 

✓ An extend set of Policy, Site, 
Population & Resource and Socio-
economics Variables were included 
to account for various aspects of 
heterogeneity among the 
underlying sites. 

Koundouri et al, 2023 Methodology 

https://www.evri.ca/en/home


Metadata

Table 1 Descriptive Statistics
Variable Mean SE Mean StDev Minimum Q1 Median Q3 Maximum

WTP 76.8 12.9 165.7 0.0 93000.0 23.4 64.4 1404.6

ES Terrestrial 0.521 0.039 0.501 0.000 0.000 1.000 1.000 1.000

ES Marine 0.394 0.038 0.490 0.000 0.000 0.000 1.000 1.000

ES Fresh Water 0.085 0.022 0.280 0.000 0.000 0.000 0.000 1.000

Cultural 0.588 0.038 0.494 0.000 0.000 1.000 1.000 1.000

Provisioning 0.267 0.035 0.444 0.000 0.000 0.000 1.000 1.000

Supporting 0.436 0.039 0.497 0.000 0.000 0.000 1.000 1.000

Regulating 0.327 0.037 0.471 0.000 0.000 0.000 1.000 1.000

SD Interview 0.665 0.037 0.474 0.000 0.000 1.000 1.000 1.000

SD Questionnaire online 0.329 0.037 0.471 0.000 0.000 0.000 1.000 1.000

SD Secondary data 0.050 0.017 0.218 0.000 0.000 0.000 0.000 1.000

CE 0.461 0.039 0.500 0.000 0.000 0.000 1.000 1.000

CVM 0.400 0.038 0.491 0.000 0.000 0.000 1.000 1.000

REVEALED 0.139 0.027 0.347 0.000 0.000 0.000 0.000 1.000

Alpine 0.133 0.027 0.341 0.000 0.000 0.000 0.000 1.000

Atlantic 0.236 0.033 0.426 0.000 0.000 0.000 0.000 1.000

Boreal 0.139 0.027 0.347 0.000 0.000 0.000 0.000 1.000

Continental 0.212 0.032 0.410 0.000 0.000 0.000 0.000 1.000

Macaronesian 0.006 0.006 0.078 0.000 0.000 0.000 0.000 1.000

Mediterranean 0.279 0.035 0.450 0.000 0.000 0.000 1.000 1.000

Steppic 0.006 0.006 0.078 0.000 0.000 0.000 0.000 1.000

Marine Atlantic 0.176 0.030 0.382 0.000 0.000 0.000 0.000 1.000

Marine Black Sea 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

Marine Baltic 0.042 0.016 0.202 0.000 0.000 0.000 0.000 1.000

AGE 44.221 0.624 6.301 28.620 40.088 43.000 49.350 58.000

INCOME 27969 1210 15160 2398 18267 24512 35371 104030

GENDER 0.489 0.009 0.087 0.170 0.463 0.510 0.540 0.640

EDUC 0.554 0.178 2113.000 0.104 0.265 0.360 0.460 25.400

Policy, Site, 

Population &

Resource 

Variables

Methodological

Variables

Meta Data



• 𝐌𝐑𝐌:  𝐖𝐓𝐏𝐢 = 𝛃′𝐗𝐢 + 𝛆𝐢  
 (Weighted Least Squares)

• Newey West Standard Error in 
parenthesis

• Bold denotes 5% statistical 
significance

• Model Selection – Minimizes BIC 

MRM Estimation – Benefit Transfer Models 



Koundouri et al, 2024 Methodology 



MRM Estimation – Benefit Transfer Models 

α is the intercept
β, γ, and δ represent the parameters to be estimated 
as slopes of the specifications:
quality-quantity variables (Q)
socioeconomic variables and area characteristics (X), 
methodological variables (M)



Benefit Transfer Models- Specifications for Cyprus 

• The most recent socioeconomic data such as the mean population age, the share of population with tertiary 
education, the average annual disposable household income, the number of Households and the gender balance 
were obtained by the National statistical agency of Cyprus (CY-Stat)



MSFD Cyprus

• The total value of ecosystem services corresponds to €50 
million per Year, where €33,019 million refer to Cultural 
services, and €9,9 and €6,9 million to provisioning and 
regulating accordingly. All services are classified as of Good 
Status, except “Wild animals and their outputs” which is 
Under Pressure, while the status of all ecosystem services 
had remained stable during the last 10 years.

• By implementing the Benefit transfer functions for Cyprus, 
the monetary value of Ecosystem services can be calculated, 
which can be used to assess the cost of their degradation.



MSFD Cyprus-Provisioning



MSFD Cyprus - Regulating



MSFD Cyprus - Cultural



Sustainable Finance

Valuation of Cultural Heritage Services – Benefit 
Transfer



Cultural Heritage and Climate Change

Cultural heritage provides goods and services to society that are 

non-marketed, hence they have no explicit price, but have value 

• World Heritage properties are affected by the impacts of climate   
change at present and in the future. 

• Their preservation requires understanding these impacts to their 
Outstanding Universal Value and responding to them effectively.

•Cultural heritage CC adaptation:

   - reductions or avoidance of adverse effects from CC

     - exploitation of beneficial management opportunities

• Cultural heritage comprises a variety of assets and sites that are often in need 

of maintenance, repair or refurbishment. Recently, there has been increasing 

recognition of the need to identify and assess the value of cultural heritage 

assets in order to guide investments in maintenance and conservation 

programs. 



Total Economic Value of Cultural Heritage



Cultural Heritage - Valuation



Cultural Heritage – Meta-Regressions

• Annual mean WTP for Cultural Services in Europe 
is 46.41euro

• Annual WTP for Cultural Services at a International 
level is 39.78euro

Step 1: The dataset currently comprises 19 studies published 
between 2001-2020 and providing valuations for the shadow 
prices (WTP) of cultural heritage goods at various countries 
around the world. 



Cultural Heritage Services -WTP
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Sustainable Finance

Valuation of Urban Parks in Greece– Benefit Transfer
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