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Benefits Beyond Carbon - 
Ecosystem services 

 
The Miombo Woodlands in southern Africa and humans are integrated parts of complex social-
ecological systems. Services provided by these ecosystems play a crucial role in it. Managed well, they 
can offer long-term natural solutions for climate change, biodiversity conservation, and poverty 
alleviation. Payments to people and organizations to protect them could be a way for sustainable 
development

by Johannes Raher 
 
Over eighty million rural people and 
thirty million urban dwellers rely on 
miombo woodlands for livelihoods. 
The dry forest ecosystem in central 
and southern Africa covers 2.7 million 
km2 (more than three times the 
combined size of Germany and 
France). It is widely recognized that 
Miombo Woodlands have great 
potential to provide financial 
resources through Carbon-based 
Payments for Ecosystem Services 
(PES). However, it is still unclear 
which methods can protect nature 
and support sustainable development 
likewise.  

Carbon Stock 

A primary and undisturbed miombo 
forest holds up to 90 Tons of carbon 
stock per hectare (including above-
ground and soil carbon). This is 
equivalent to the emissions a typical 
passenger car produces throughout 
twenty years. Trends in forest cover 
show a rapid loss due to land-use 

conversion and degradation. These 
trends have resulted in a loss of 11 
Gigatons of global carbon stocks in 
the past 25 years alone. Emissions 
arising from tropical land-use change 
are now estimated to be one Gigaton 
per year. 

  Land Use change 

In Mozambique, one of the countries 
in the miombo ecoregion, an 
estimated 70% of land-use changes 
happened due to the conversion of 
forest into agricultural land. The 
common slash-and-burn approach is 
used by smallholder farmers to clear 
areas for new fields with a minimum 
amount of work and tools. 

Energy Demand 

A process of degradation takes place 
before the conversion to agricultural 
land. First, the more valuable wood 
species are cut and sold. The demand 
for fuelwood, and charcoal 
production drives further forest 

degradation.  Fuel Wood is used in 
rural areas for cooking, whereas 
charcoal is transported to urban and 
semi-urban areas. The higher energy 
density results in lower transport costs 
to urban areas compared to fuelwood. 
Other energy sources like natural gas 
for cooking are not accessible to most 
people in Mozambique. This is due to 
the high upfront cost of buying gas 
bottles. 

Soil organic Carbon  

Soils are an important carbon 
storage in the miombo 
ecoregion. Studies show that 
the Soil Carbon stocks in soils 
in miombo forests store up to 
50–80% of total Carbon in 
the ecosystem. 
 
 
 



 

Payments for Ecosystem 
Services (PES) 

Forest landscapes are an energy 
source and provide many other 
valuable Ecosystem services (see 
Box). Payments to people and 
organizations that apply sustainable 
land use types are considered a 
strategy to protect these services. 
The most common PES are carbon 
credits generated through emission 
reduction, sequestration, and 
storage activities.  

A project applying an Agroforestry 
methodology will get Carbon Credits 
when it proves reduced emissions 
and sequestration rates compared to 
the initial baseline data. 
Organizations like Verra, Gold 
Standard, or Plan Vivo then certify 
those “generated” Credits if they 
comply with the predefined 
standards of the method. The Credits 
can then be sold on the Voluntary 
Carbon Market. A common use is to 
offset transport emissions, or 
companies buy them to reach their 
net-zero pledges. The revenue flows 
back to the project developer to 
finance activities.  

It can be an alternative funding 
source for development projects. 
Though it is essential that the money 
directly benefits the local 
communities or is directly paid to 
individuals or community-based 
organizations.  

 

 

 

 

Local Services 
• Wild foods, medicine, and 

construction materials 
• Energy source (potentially 

renewable biomass) 
• Comercial timber harvesting 
• Less soil erosion 
• Add nutrients in agroforestry 

systems 
• Temperature regulation and 

shading 
• Air purification 
 

 

Examples of methodologies for Carbon emission 
reductions, sequestration, and storage in 

development projects 

Reducing Emissions from Deforestation and forest 
Degradation (REDD+ Framework)  
 

Biomass/Biochar: Biochar is a carbon-rich, solid material 
made from biomass. When incorporated into soils, it improves 
nutrient retention, increase water holding capacity and store 
carbon in the soil for decades to centuries  
 

Fuel switch: change from high CO2 emitting energy sources to 
less CO2 intensive sources (Example: change from conventional 
charcoal to charcoal from sawmill residues or natural gas which 
emits less CO2) 
 

Agro-forestry: One of the most valuable carbon credits 
because it improves resilience for communities, increases 
biodiversity and builds up and protects fertile soil  

 

• Habitat provision 
• Flood and watershed 

protection 
• Landscape beauty for 

Tourism 
• Spiritual 

 
Global Services 
• Carbon sequestration and 

storage 
• Biodiversity 
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