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A classic externality problemA classic externality problem ……



Sediment yields Sediment yields vsvs extraction ratesextraction rates
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Research questions & methodsResearch questions & methods

�� Impact (external cost) of sand mining?Impact (external cost) of sand mining?
�� estimated based on the value of  estuarine estimated based on the value of  estuarine 

goods and services that could be lost as a goods and services that could be lost as a 
result of depletion of the resourceresult of depletion of the resource

�� value of estuarine goods and services derived value of estuarine goods and services derived 
through benefits transfer from other studiesthrough benefits transfer from other studies

�� Policy implications?Policy implications?



Estuarine goods & servicesEstuarine goods & services

�� estuaries provide a range of valuable ecosystem estuaries provide a range of valuable ecosystem 
goods and services (use values), as well as nongoods and services (use values), as well as non--
use (existence) valueuse (existence) value

�� Recreational & aesthetic valuesRecreational & aesthetic values
�� Harvesting of raw materials e.g. subsistence Harvesting of raw materials e.g. subsistence 

fisheriesfisheries
�� Habitat & nursery provision for marine speciesHabitat & nursery provision for marine species
�� NonNon--use (existence) valueuse (existence) value

�� estimated using benefits transfer based on estimated using benefits transfer based on 
KnysnaKnysna data (data (TurpieTurpie et al 2005) and fisheries et al 2005) and fisheries 
data from data from LamberthLamberth & & TurpieTurpie (2003)(2003)



Value of Value of KnysnaKnysna EGS per ha pa (2008 R)EGS per ha pa (2008 R)
(excl. recreational fisheries & contribution to commercial fishe(excl. recreational fisheries & contribution to commercial fisheriesries

(nursery & habitat function))(nursery & habitat function))
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888 826888 826TotalTotal

242242Subsistence fisheriesSubsistence fisheries

518 488518 488Aesthetic Aesthetic 

366 744366 744RecreationalRecreational



Estuary values based on BI Estuary values based on BI ((KnysnaKnysna = 100)= 100)
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& & commcomm fisheries)fisheries)
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Sub-tidal zone – 33% of value
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Dependence of estuarine tidal zones on sandDependence of estuarine tidal zones on sand

Supra-tidal zone
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Lower estuary:
~30% of estuary domain
-mainly marine sediments 
\ not affected by sand mining

Mid & upper estuary:
~ 70% of estuary domain
- mainly fluvial sediments 
\ affected by sand mining

Estuary sediment origins (conceptual depiction Estuary sediment origins (conceptual depiction -- approximate)approximate)



External cost of sand mining in Durban paExternal cost of sand mining in Durban pa
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Policy implicationsPolicy implications ……



External cost per mExternal cost per m 33 vsvs market pricemarket price
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Limitations & recommendationsLimitations & recommendations

�� LimitationsLimitations
�� Simplifying assumptionsSimplifying assumptions
�� Not fully inclusiveNot fully inclusive
�� Possible doublePossible double--countingcounting
�� External External benefitsbenefits of sand miningof sand mining

�� RecommendationsRecommendations
�� Alternative sources of sand supply?Alternative sources of sand supply?


