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RECAMAN: Objective and 

Methods
• Objective: 

– Developing and implementing by the Government 
of Andalucía a forestland and natural grassland 
ecosystems green accounting system (AAS) for 
measuring Hicksian Green Total Social 
Sustainable Income (TSI) and capital (C).

• Methods:

– Land cover unit: tree, shrub and natural grass.

– Commercial good and services: SNA 2008 criteria.

– Consumer surplus is not taken into account. 

– Environmental valuation criterion: simulated market 
exchange price.

– Contingent valuation and choice experiment.

– Production function

– Agroforestry Accounting System (AAS).
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Andalusian montes study case

• Andalusian montes (forest and woodland: 52%, 

shrubland: 25% and natural grassland: 23%) extend 

about 4.6 million hectares, which is 53% of 

Andalusian total surface. 

• Ownership: private:  72% and public: 28%.

• Large estates over

500 hectares dominate.

• Andalusian montes are 

recognized as high nature 

value ecosystems.
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RECAMAM: Primary Data

• Forest National Inventory for forests and woodlands (age 

structure)

• Land cover and land use data GIS

• Prices of over 4,000 transactions per year on forest products

• 57 Revenues and costs in depth analysis of montes estates 

(including crops and livestock)

• 800 interviews to montes landowners 

• 4,000 interviews to free access visitors (CV and choice exp)

• 5,600 interviews to households (CV and choice exp)

• 800 interviews to hunters

• 800 interviews to montes hunting estates

• 4,000 interviews to mushroom gatherers

• Public expenditures on montes disaggregated by activity
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Commercial and environmental 

values
• Accounting for

• Flows: price x quantity

• Capital: future discounted capital income flows

Main commercial values:

• Timber growth and felling 
(age structure)

• Cork growth and stripping

• Natural grass and acorn  
fodder  

• Hunting (age structure)

• Mushrooms

• Others

Main environmental values :

• Public recreation

• Owner amenitiy self-consumption

• Forest landscape production

• Threatened biodiversity

• Carbon sequestration

• Others



Hicksian Total Sustainable 

Income
• “From a theoretical point of view, income is often 

defined as the maximum amount that a household, or 

other unit, can consume without reducing its real net 

worth” (SNA 2008, 2009,  para. 8.25, p. 160).

– SNA Objective: measuring market values and 

government non-market services yielding a partial 

net value added (NVASNA).

TSI = NVA + CG = NVASNA + NVANSNA+ CG 

Production account: NVA= TO – IC – CFC

Capital balance account: CG = Cr – Cd – NGoc + CFC



Production account

• Total output

– SNA outputs

– Non-SNA outputs (acorn, natural fodder, 
natural growth, hunting and scarce 
environmental values) 

• Total cost

– SNA costs

– Non-SNA costs (intermediate output, works in 
progress used, carbon, government 
expenditures)



Capital (present discount values)

• Work in progress balance sheet (inventories) 

– Standing timber, cork and fuelwood 

– Game inventories.

• Fixed capital assets balance sheet

– Land (timber, cork, acorn, commercial recreation, 
owner amenity self-consumption, carbon 
sequestration, landscape, threatened biodiversity, 
free public environmental recreation)

– Biological ressources (standing trees yielding 
repeat outputs and big game reproductive female, 
others).

– Others
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Environmental marginal values
• Free public recreation

• Produced landscape

• Threatened biodiversity

• Owner amenitiy self-consumption
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Simulated Exchange Value 

Method

• Simulated MARKET: demand and cost functions

– Monopoly

– Perfect competition
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Endangered species: marginal 

valuation

• WTP to avoid the increase in 

endangered animal species (linear only 

for presentation, actual function is obtained 

from a choice experiment using Latent Class 

techniques)
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Landscape values: marginal 

valuation

• WTP to increase one hectare of (e.g.) 

cork-oak in Cádiz (linear only for 

presentation, actual function is obtained from a 

choice experiment using Latent Class 

techniques)
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Owner’s amenity self-

consumption

• Recreational and other types of amenities 

consumed by the land-owner

• This value is capitalized in the market for land

• If enough data are available one can decompose 

the price (hedonic method) and then convert the 

capital value into an equivalent flow

• Since land transactions are not transparent 

enough we use contingent valuation

• This method allows to estimate directly flows



Previous results at micro scale
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RECAMAN: Results

• Provisional results available in May 2012

– Commercial and non-commercial values

– Flow values and capital values

– Spatially explicit results (2-3 ha poligons) for 4 * 

106 ha

• Final results available from May 2013 onwards

– Annual update of results thereafter



“Preliminary not ready yet first 

results”
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Conclusions

• Non-market valuation techniques (CV, choice…) can be used for
green national accounting to estimate demand functions which,
together with appropriate costs functions, allow to simulate
markets for non-commercial values (yielding prices x quantity
estimates).

• The application to the Mediterranean monte in Andalusia
(RECAMAN) proves the viability of the Simulated Exchange Value
Method approach on a large scale for free public recreation,
produced landscape, threatened biodiversity and owner amenity
self-consumption flow and capital values.

• Natural Ecosystems Hicksian Green TSI and Total capital could
be measured with enough theoretical SNA consistency; thus,
avoiding waiting for the golden measure that probably will come
much too late.

• RECAMAN provisional results available in May 2012 and final
results available from May 2013 onwards (annual update of
results thereafter).
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Thank you for 

your attention


