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International Protocols aimed at reducing 
atmospheric carbon
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Developments outside of Kyoto markets
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• Illustrated as an economically efficient means of decreasing atmospheric carbon 
dioxide in Latin America, Asia and West Africa 

• Ecologically, it makes good sense in terms of avoiding soil erosion, maintaining 
ecosystem functioning and conserving biodiversity

• A key topic of negotiation at this year’s COP in Copenhagen (REDD)



Aims

• To test the effect of spatial scale on the financial feasibility of land-use 
ventures

• To test the effect of market type (compliance or voluntary) on the 
financial viability of mitigation ventures

• To assess the effect of project activity (additional sequestration versus 
avoided deforestation) on financial feasibility

• To assess the influence of ecosystem type on the financial feasibility of 
land-use based climate change mitigation ventures



Factors that affect financial feasibility

Net income = Income – Costs

Income
- is determined by the sequestration rate and upper limit to storage
- is therefore dependant on vegetation type but not market type
- does not show economies of scale

Costs
- are determined by development, monitoring, verification and brokerage 
fees

- Are generally not dependent on vegetation type but on market type
- show strong economies of scale – large initial expenses followed by 

smaller incremental costs



Factorial Approach

Acacia savanna

Sub-tropical thicket

Inter – ecosystem type comparison

Scenario 4Scenario 2Voluntary market

Scenario 3Scenario 1Compliance market

Avoided deforestation
Additional 

sequestration

Mopane woodland



Using vegetation functional type as a proxy for carbon stocks 

The main determinants of primary productivity are plant available moisture and nutrient 
availability (Ellery et al 1991, Sankaran et al 2005)

Infertile Fertile

Wet Miombo woodlands
Moist grasslands

Coastal / scarp forest

Dry
Mopane woodlands

Combretaceae savanna

Subtropical thicket

Acacia savanna

Dry grasslands



Methods: Coupled Ecological and Econometric Model

• The ecological component was modelled using Century

• Simulates long term dynamics of carbon and nitrogen pools

• The economic component was modelled using a spreadsheet based on

a 20-year project length and a 5-year monitoring interval



Results: Ecosystem type and economies of scale 

Example: Avoided deforestation traded through a com pliance market

Mopane woodland 9 , Combreteace savanna : , Acacia savanna ; , Miombo 
woodland <, Sub-tropical thicket =. 



Results: Ecosystem type

Net income for a 10,000 hectare carbon venture in each vegetation functional type



Reasoning: Ecosystem Type 

Sankaran et al. 2005 - Woody cover of African savannas as a function of 
mean annual precipitation



Fire and smoke over Africa 
25 Sep 2000

Courtesy NASA, TOMS



Results: Compliance versus Voluntary Markets 

A comparison of how costs per hectare scale for a project traded
through either a compliance or voluntary market. 



Conclusions of Analysis

• Ecosystem type and economies of scale are crucial to the financial 

feasibility of a land-use change carbon projects

• The higher the rainfall, the higher the sequestration rate and the greater 

income generated by additional sequestration ventures

• The income for avoided deforestation ventures in dependent on standing 

biomass which is not only dependent on rainfall and soil properties, but 

disturbance events as well, particularly fire 

• Due to economies of scale the choice between compliance and voluntary 

markets is highly dependent on the spatial extent of the project



Conclusions cont. 

• This analysis focuses solely on ‘the cost of taking carbon to market’

• Similar economies of scale prevail for many components of a land-use 

change venture:

• Fire management through Working on Fire International

• Forest certification (FSC)

• Carpentry of sustainably harvested timber

• Adding value to non-timber forest products - honey



Implications for policy, particularly REDD

• Due to costs; small scale project based initiatives in ecosystems with 

below 1200-1500mm MAP are going to be marginal at best

• Issues such as individual project risk, managing leakage, national / 

reference scale monitoring, and national land-use planning present further 

barriers to entry

• Many of these issues, including economies of scale, can be addressed 

through a national-scale approach

• A sustainable development, policies and measures (SD-PAM) approach 

as proposed by Winkler et al (2007) maybe the appropriate route forward
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