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GLOSSARY
Agroforestry is a land use management system in which trees or shrubs are grown around or 
among crops or pastureland.

An alkali is any dissolved substance with a pH value of more than 7, also defined as a base that 
dissolves in water. 

Anthropogenic is the term used to describe an effect or object resulting from the influence of 
human beings on nature. For example, excessive greenhouse gases released into the atmosphere 
by human activity are considered anthropogenic. 

The atmosphere is the layer, or set of layers, of gases that surrounds the earth.

The biosphere is the layer of the planet Earth where life exists. It is a global ecosystem made up of 
living organisms (biota) and the non-living (abiotic) elements they use for energy and nutrients. 

Carbon is the fourth most abundant element in the universe, the main element in all classes of 
macromolecules and the basic element for sustaining life on Earth. Most of Earth’s carbon – 
about 65,500 billion metric tons – is stored in rocks (the lithosphere). The rest is in the oceans, 
atmosphere, plants, soils, and fossil fuels. 

A carbon source is any process that releases more carbon dioxide (CO2) into the atmosphere 
than it absorbs. Natural sources of atmospheric CO2 include volcanoes, fires, decomposition, and 
respiration and digestion. CO2 can also be released into the atmosphere by human-driven activities 
such as the combustion of fossil fuels (coal, natural gas and oil) for energy and transportation, 
farmland and deforestation. 

Carbon sinks are natural reservoirs that absorb and store more carbon from the atmosphere than 
they release. For example, plants, the ocean, freshwater bodies, and soil extract CO2 from the 
atmosphere, thereby lowering its overall concentration in the atmosphere.

Carbon sequestration is the process by which CO2 is removed from the atmosphere and stored in 
carbon sinks. CO2 can be extracted via photosynthesis, transferred to the soil via decomposition, 
or absorbed by the ocean via diffusion. 

Carbon storage refers to the amount of carbon stored in non-atmospheric carbon sinks. On land, 
carbon is stored in biomass (organic matter) above the ground like in tree trunks, leaves, as well 
as below ground in roots and soil. The amount of carbon, as well as how long it can be stored, in 
any given land sink depends on the type of vegetation and soil, and the area’s disturbance history. 

Carbon fixation or carbon assimilation is the process of conversion of inorganic carbon to organic 
compounds by living organisms, usually through photosynthesis. 

Deforestation refers to the decrease in forest areas across the world, lost to other uses, such as 
agricultural croplands, urbanisation or mining activities.

Endemic refers to any animal or plant species that is restricted to a particular location or region. 
A species can be endemic to an entire continent, or to only a relatively minuscule area. Often, 
endemic species are confined to a certain area because they are highly adapted to a particular niche.

Forest degradation involves a change process that negatively affects the characteristics and 
integrity of a forest, such that the value and production of its goods and services decline. Forest 
degradation is different to deforestation in that the forest is not converted into a non-forest use.

Herbaceous biomass is the term used to describe non-woody biomass. 

Indigenous species are those that are produced, grow, live or occur naturally in a particular region 
or environment. Indigenous species that are not endemic can exist outside their native range. 
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The lithosphere is the outer part of the solid earth, which is composed of rock essentially like that 
exposed at the surface. It consists of the crust and outermost layer of the mantle, and is about 100 
kilometres in thickness.

Monoculture refers to the cultivation of a single crop on a farm or region. It is typically a single, 
homogenous culture without diversity or dissension. 

Primary production is the synthesis of organic compounds from atmospheric or aqueous CO2 
through the process of photosynthesis. 

Silviculture is the practice of controlling the growth, composition, structure, and quality of forests 
to meet certain objectives, specifically timber production. The name comes from the Latin silvi- 
(forest) and culture (growing). 

Sustainable forest management is a dynamic, evolving term that recognises the inherent social, 
economic, and environmental value of forests for both current and future generations.

A tipping point is defined as a situation in which an ecosystem experiences a shift to a new state, 
with significant changes to biodiversity and the services to people it underpins, at a regional or 
global scale. Tipping points are a major concern for decision-makers because of their potentially 
large impacts on biodiversity, ecosystem services, climate change and human well-being.

Traditional knowledge is a living body of knowledge, skills, and practices that are developed, 
sustained and then passed on from generation to generation within a community. It often forms 
part of a people’s cultural and spiritual identity.

A vertebrate is an animal of a large group distinguished by the possession of a backbone or spinal 
column. These include mammals, birds, reptiles, amphibians and fishes. 

A watershed describes an area of land that contains a common set of streams and rivers that all 
drain into a single larger body of water, like a river, lake or ocean. 
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INTRODUCTION
Climate change is a fundamental threat to global prosperity. Since the Industrial Revolution, 
human-induced carbon emissions, such as the burning of fossil fuels, have increased the amount 
of carbon dioxide (CO2) in the atmosphere by nearly a third, contributing significantly towards the 
global climate crisis. As atmospheric concentrations of CO2 continue to rise, policy makers have 
had to explore means not only to reduce emissions, but also to remove CO2 from the atmosphere. 
One of the ways to achieve this is through the improved management of ecosystems that behave 
as carbon sinks. 

Between 1960 and 2015, only 44% of anthropogenic (human-induced) carbon emissions were 
stored in the atmosphere. The remainder was absorbed by the earth’s carbon sinks. Carbon sinks 
capture atmospheric CO2 and store it in reservoirs such as the ocean, forests, grasslands and soil. 
Intact forests and tropical forests in particular, play a vital role in sequestering carbon from the 
atmosphere via photosynthesis and are considered one of the few natural solutions to curbing 
climate change. Beyond their role in enhancing resilience to climate change, tropical forests are a 
source of goods and services that support rural livelihoods, health and safety, and food and energy 
security. 

Until recently, tropical forests were considered robust and stable carbon sinks. However, higher 
temperatures and increased drought in response to climate change have stunted tree growth, 
increased tree mortality, and enhanced the risk of wildfires and pest outbreaks in tropical forests. 
In addition,  deforestation and forest degradation around the globe releases more carbon into the 
atmosphere than the European Union.   As such, there is concern that these factors may cumulatively 
reduce the overall strength of the tropical forest carbon sink and that, if left unaddressed, it may 
reverse into a source of CO2 in coming years. 

Africa is home to around 18% of the world’s tropical forests, which cover approximately 23% of the 
continent in a band stretching from Senegal on the west coast to Jebel Hantara near Somalia. While 
20% of the world’s photosynthesis occurs in African ecosystems, the continent is also responsible 
for 20% of global land use CO2 emissions from forest degradation and deforestation, with Africa 
exhibiting the highest loss of forest area in the world. 

This report provides an in-depth review of the state and distribution of Africa’s tropical forests 
and their associated carbon stocks. It highlights the current drivers of deforestation and forest 
degradation in Africa and recommends practices and policies to best manage forest ecosystems 
in a way that maximises their capacity as a carbon sink. African governments are urged to adopt 
and implement these recommendations in their respective countries and to ensure that their 
sustainable forest management approach has people at its core. 
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UNDERSTANDING THE CARBON 
CYCLE AND TYPES OF CARBON SINKS

Processes that release CO2 into the atmosphere are considered sources of carbon, while 
processes that absorb and store carbon are known as carbon sinks. Carbon constantly 
moves between different stores that act either as sinks or sources. For example, when a 
forest absorbs more CO2 via photosynthesis than it releases via respiration, it is considered 
a carbon sink. However, processes such as forest burning, increased temperatures and 
deforestation accelerate the amount of CO2 released into the atmosphere, and the forest 
converts to a source of carbon. Ultimately, the amount of carbon in the atmosphere at any 
one time depends on the balance between sinks and sources (Taking it Global, n.d.).

The carbon cycle is made up of two sub-cycles (Kahn Academy, n.d.):

The Fast Carbon Cycle, or the biological carbon cycle, deals with rapid carbon exchange between 
living organisms, such as plants, animals and bacteria, and the atmosphere. Carbon cycles quickly 
through this biological pathway, which is driven predominantly by primary producers such as 
plants and phytoplankton. 

Primary producers capture atmospheric CO2 and convert it into simple carbohydrates which are 
used to fuel their own metabolic processes and feed animals. The CO2 eventually returns to the 
atmosphere either as a by-product of respiration, when organic matter dies and decays (eaten by 
bacteria), or when plants are burnt by fire. Overall, an estimated 1,000 to 100,000 million metric 
tons of carbon moves through the biological pathway each year.

The Slow Carbon Cycle, also known as the geological carbon cycle, is the long-term cycling of 
carbon between rocks, soils, the oceans and the atmosphere. Carbon moves through this cycle via 
slow geological processes, including the formation of rock and fossil fuels, which is why it usually 
takes millions of years for the carbon to move through this pathway. 

Left unperturbed, the fast and slow carbon cycles maintain a relatively steady concentration of 
carbon in the atmosphere, land, plants and ocean. But when anything changes the amount of 
carbon in one reservoir, the effect ripples through the others (NASA, 2011). 

1
Life on Earth comes in many forms, but all life-forms share a common element in carbon. Carbon 
is the basic building block of biology and, by trapping radiation, also plays an important role in 
regulating the earth’s temperature.

Like all matter, there is a fixed amount of carbon on Earth; it cannot be created or destroyed, only 
cycled from one carbon reservoir to another. Carbon naturally flows between, and is stored in, 
four major carbon reservoirs: the oceans, vegetation, soil and the atmosphere. This process is 
known as the carbon cycle (Figure 1). 

Box 1.1 Carbon Sink vs Carbon Source
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CHANGES IN THE CARBON CYCLE
Climate change is not a novel concept. Historically, variations in the earth’s orbit have altered 
the amount of energy the earth receives from the sun, leading to cycles of ice ages and warmer 
periods. These fluctuations are both normal and predictable. In fact, another Ice Age is predicted 
30,000 years from now. However, in recent years, humans have directly impacted the stability of 
the carbon cycle by emitting unsustainable amounts of CO2 into the atmosphere. Carbon naturally 
moves through the Slow Carbon Cycle at a rate of 10 – 100 million metric tons a year, but by burning 
coal, oil and natural gas, and converting natural carbon sinks to other land uses, humans have 
accelerated the process to release carbon into the atmosphere at a rate more similar to that of the 
Fast Carbon Cycle (NASA, 2011). 

Since the beginning of the Industrial Revolution, when humans first started burning fossil fuels 
on a mass scale, CO2 concentrations in the atmosphere have risen from about 280 parts per million 
to 400 parts per million – the highest concentration in two million years, and considerably higher 
than the safe threshold of CO2 concentration, which is 350 parts per million. This excess CO2 has 
contributed towards climate change by absorbing infrared radiation (net heat energy) emitted 
from the earth’s surface and reradiating it back to the ground, resulting in the ‘greenhouse effect’ 
and global warming.

Between 1960 and 2015, humans released 408 billion metric tons of carbon into the atmosphere, of 
which 80% originated from burning fossil fuels and the production of cement, and the remaining 
20% from land use change. The total atmospheric CO2 stock, on the other hand, only grew by 180 
billion metric tons of carbon (Figure 2), which means that more than half of the emissions released 
by humans were absorbed by the earth’s natural carbon sinks (Michard, 2018). 

CO2

Deep water

Surface water

Vegetation
Fossil Fuels

Atmospheric CO2

Fire

FAST AND SLOW PROCESSES IN CARBON CYCLE

Speed of exchange processes
Very fast (less than 1 year)

Very slow (more than 100 years)
Slow (10 to 100 years)
Fast (1 to 10 years)

Sediment

Figure 1: Fast and slow processes in the carbon cycle (People & the Planet, 2009)
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Figure 2: Diagram of cumulative sinks and reservoirs (Goodman & Herold, 2014)

In recent decades, climate change has brought hotter temperatures, rising seas, shifting 
rainfall patterns and extreme weather conditions, all of which are set to be exacerbated 
in coming years. To curb the catastrophic effects of climate change, there needs to be a 
significant reduction in the concentration of CO2 in the atmosphere. One of the ways to 
achieve this is through the improved management of ecosystems that behave as carbon 
sinks, with a focus on retaining as much of the carbon stored in the system as possible. 

CARBON SINKS
OCEANS AND COASTAL WETLANDS

The ocean is considered the earth’s major carbon sink. Since 1870, it has absorbed 150 
billion metric tons of carbon and sequestered 30% of all anthropogenic emissions. In total, 
the ocean contains around 40,000 billion metric tons of carbon; about 50 times the amount 
stored in the atmosphere (Bopp, et al., 2015). 

Carbon is unevenly distributed in the ocean in that concentrations of carbon 
are higher at lower depths compared to that of the surface. This vertical-like 
distribution of carbon is what helps regulate CO2 levels as only the carbon at the 
sea surface can contribute to CO2 exchange between the atmosphere and the ocean.  
The cycling of carbon within the ocean is driven by physical and biological processes, 
referred to as the ‘physical pump’ and the ‘biological pump’ respectively. 

The physical pump depends on ocean circulation to sequester carbon (Figure 3). Water at 
the surface of the ocean absorbs CO2 from the atmosphere, which then sinks to the ocean 
floor, moving carbon further away from the atmosphere (Bopp, et al., 2015). 

EMISSIONS RESERVOIRSSINKS
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5 
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l e
missions to atmosphere
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Net Land Use Change 
(32%)

240
remaining in 
Atmosphere 
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>40,000 + 155 = >40,000
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Atmospheric CO2

100m

Dissolved CO2

Sequestration of carbon in 
the deep cold waters

Atmospheric CO2

Solar energy

Dissolved CO2

Organic matterCarbonate ion

Carbon storage by 
sedimentation

Plankton uses 
carbonate to produce 
its limestone protection

Dead organisms 
sink to the bottom 

of the ocean

Phytoplankton through 
photosynthesis 
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The biological pump is initiated by surface-water plankton and is the primary driver of oceanic 
carbon sequestration (Figure 4). Plankton at the ocean surface use photosynthesis to convert CO2 
into simple sugars, the same way that trees would do on land. These organisms are then eaten by 
larger sea creatures, which eventually die and sink to the ocean floor, locking the carbon away as 
sediment for millennia (Delventhal, 2017). 

Unfortunately, the oceans are not immune to excess amounts of CO2. At their natural, neutral 
state, oceans are alkaline, with a pH of around 8.2. However, when the ocean absorbs CO2, 
a chemical reaction occurs that releases hydrogen ions (H+) into the water and makes the 
ocean more acidic. This process is referred to as ‘ocean acidification’. As there is nothing 
to prevent the oceans from absorbing the extra CO2 from the atmosphere, its acidity is 
expected to increase by 26%, or to a pH of 7.7, by the end of the century (Australian Academy 
of Science, 2015). This shift in pH is likely to have a catastrophic impact on all ocean life.  
In addition to impacts like coral bleaching, ocean acidification influences the ocean’s capacity 
to sequester carbon. Phytoplankton that reside in the upper, sunlit layers of the ocean produce a 
significant proportion of the planet’s oxygen and sequester swathes of CO2 from the atmosphere 
through photosynthesis. Ocean acidification indirectly impacts the ability for some of these 
plankton to grow and develop - a phenomenon that could result in far fewer plankton in the ocean 
and, consequently, a smaller carbon sink (Australian Academy of Science, 2015). 

Figure 3: Diagram of the ocean's physical carbon pump 
(Ocean and Climate Platform, n.d.).

Figure 4: Diagram of the ocean’s biological carbon pump (Ocean 
and Climate Platform, n.d.).
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THE TERRESTRIAL CARBON SINK
Terrestrial carbon sequestration (Figure 5) is defined as the increase in the amount of organic 
carbon in biological carbon stocks (plants and soil) driven by photosynthesis. The amount of 
carbon stored in these sinks is largely determined by the balance between carbon uptake from 
the atmosphere through photosynthesis and carbon loss via respiration and fire, as well as 
anthropogenic activities such as land use change (National Academies of Sciences, 2019). 

The most important carbon stocks within the terrestrial carbon sink are those that can accumulate 
and store carbon for extended periods of time, including woody biomass, coarse woody debris 
(fallen dead trees and branches) and soil organic matter (National Academies of Sciences, 2019). 
While there are a number of terrestrial carbon sinks on Earth

1
, forests, grassland and soil systems 

make up the largest proportion of terrestrial carbon sinks globally (Maltitz, et al., 2017). 

1  There are 10 recognised terrestrial carbon sinks in South Africa: Savanna, grassland, karoo, fynbos, thicket, 
forest, desert, cultivated, plantation and settlement (Maltitz, et al., 2017). 

Erosion/Weathering

River transport 
      of carbon to 
            open waters

CO2 released by 
volcanic eruption

CO2 released 
through plant respiration

CO2 released by transportAnthropogenic extraction of coal and oil

CO2 uptake through 
photosynthesis

Wildfire emissions

CO2 released by 
fossil fuel burning and 
cement production

Agricultural emissions

Agricultural waste burial

Soil respiration
Soil organic matter accumulation

Plant mortality 
and senescence

Carbon tranferred to the soil through root exudates

CO2 released as volatile 
organic compounds

Natural carbon transformation

Weathering, erosion and transport

Human carbon transformation

Figure 5: The terrestrial carbon sink (National Academies of Sciences, 2019)



7

SOIL
Soil can act as either a short or a long-term carbon storage medium. It is estimated that more 
than 2,500 billion metric tons of carbon is stocked within this sink, meaning that this carbon 
sink stores more carbon than the atmosphere and all plant life combined (African Climate Reality 
Project, n.d.).

Soil forms over thousands of years as rock breaks down by natural weathering processes to form 
the mineral base of all soils. These are then colonised by plants and soil biota, leading to the 
formation of soil organic matter. Carbon is the main component of soil organic matter and helps 
give soil its water-retention capacity, structure and fertility (Schwartz, 2014). Soil organic matter 
also contains nutrients essential for plant growth such as nitrogen, phosphorus, potassium, 
sulphur and micronutrients (UNEP, 2012). 

In some cases, pools of carbon in soil can last thousands of years. On the other hand, carbon that 
resides in more ‘active’ soil, or soil that resides in topsoil, is in a constant flux between the soil and 
atmosphere. The rate of soil organic carbon decomposition and turnover depends on the interplay 
between soil biota, temperature, moisture and the soil’s chemical and physical composition 
(UNEP, 2012). 

Carbon stored in soil is vulnerable to human activity and is known to decrease significantly, and 
often rapidly, in response to changes in land use, such as urban development and increased tillage, 
as well as unsustainable agricultural and forestry practices. The rising temperatures associated 
with climate change are also expected to reduce soil organic carbon by accelerating microbial 
decomposition, particularly in thawing permafrost soils, which have the potential to release 
enormous amounts of carbon into the atmosphere (UNEP, 2012). 

The capacity for soil to sequester CO2 can be improved by bolstering soil fertility and adding 
beneficial microbes to stimulate soil nutrient cycles. This is particularly effective in areas where 
soils have previously been exposed to insecticides, herbicides and synthetic fertilisers. Agroforestry 
(inter-planting indigenous trees between crops) also promotes soil-carbon storage, with a higher 
species diversity better able to store carbon than monocultures (Schwartz, 2014).

In vast areas of deforested land that have been abandoned after soil degradation, researchers are 
using biochar. This substance is produced when plant matter, manure or other organic material 
is heated in a zero- or low-oxygen environment. Biochar is a useful tool in that it is able to turn 
problem areas into productive sites while still building carbon. Restoring soils of degraded and 
desertified ecosystems could potentially store up to an additional three billion metric tons of 
carbon per year, which equates to roughly 11 billion metric tons of CO2 emissions (Schwartz, 2014). 

GRASSLANDS
Grasslands, including rangelands, shrublands, pastureland and cropland sown with pasture crops, 
covered approximately 3.5 billion hectares of land in 2000. This represents 26% of the world land 
area, 70% of the of the world agricultural area and contains about 20% of the world’s soil carbon 
stocks (Conant, 2010). 

Grassland ecosystems are characterised by herbaceous vegetation, including both grass and non-
grass species, and a low density of woody vegetation. Like trees, grasses capture CO2 from the 
atmosphere via photosynthesis to produce simple carbohydrates and oxygen. However, unlike 
trees that store their carbon above ground, grasses typically allocate between 40% and 80% of 
their primary production to their roots. As a result, most of the carbon within grassland systems is 
stored underground (Bachelet, et al., 2018). 
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As grasslands store so much of their carbon in their root mass, it makes them resilient to wildfire 
and drought (Dass, et al., 2018). When a wildfire breaks out and a forest burns, much of the carbon 
is released into the atmosphere, whereas in a grassland fire, it remains safely underground 
(Erickson-Davis, 2018). In addition, grasslands tend to re-sprout quickly after burning, either 
from the remaining roots, when their seeds are germinated by fire, or both. In addition, grasses 
have evolved to thrive under extremely hot and dry environmental conditions and have developed 
physiological adaptations to overcome the challenges of drought stress (Dass, et al., 2018). All 
of these factors combined make grasslands one of the most effective long-term sinks of CO2, 
particularly under the changing climatic conditions of the 21st century. 

While grasslands are resilient to extreme weather conditions, they are not immune to human-
induced damage. Around the world, grasslands are used intensively for food and forage production 
because of their high natural soil fertility. The carbon stores within grasslands are sensitive to 
management and susceptible to losses in soil carbon as a result (Janowiak, et al., 2017). Grasslands 
are particularly threatened by habitat loss, which can be caused by unsustainable agricultural 
practices, overgrazing and crop clearing. Almost half of all temperate grasslands and 16% of 
tropical grasslands have been converted to agricultural or industrial uses (Wolters, 2019). 

Grassland carbon loss undermines many critical functions within ecosystems, such as reducing 
water-holding capacity, increasing the potential for wind and water erosion and diminishing soil 
fertility. Best management practices for maintaining or restoring carbon in grasslands should 
reduce soil disturbance to optimise these soil and water processes (Janowiak, et al., 2017). The 
potential for grasslands to store carbon can be maximised by: 

• Reducing tillage or minimising the time in which bare soil is exposed directly to the 
atmosphere by planting cover crops when cultivation is necessary.

• Planting trees as windbreaks to reduce erosion.

• Rotating agricultural crops to prevent sapping of nutrients.

• Rotational grazing practises whereby livestock is rotated between grazing paddocks, 
nutrify each paddock with their manure and only return to each paddock once forage 
has rejuvenated.

• Continued education efforts, particularly among farmers, on how to protect the soil 
and prevent soil erosion.

• Protecting and restoring wetlands, which are an important part of grassland ecology.

Ultimately, any practice that minimises soil disturbance and maintains good ground cover, 
restores soil carbon stocks and related soil biological activity, diversifies crops and integrates 
crop/livestock production, will increase grassland carbon stocks and enhance resilience to climate 
change (Janowiak, et al., 2017). 

FORESTS
Forests cover about 4.06 billion hectares of the total surface of the earth (FAO & UNEP, 2020), 
which equates to around 30% of the globe’s total land mass (Pan, et al., 2013). Forests are typically 
defined as environments that are dominated by trees of at least five meters tall over an area of 
at least 0.5 hectares (National Geographic, n.d.). Forests grow in cold, temperate, and tropical 
regions around the world and are complex ecosystems that house over two thirds of all known 
terrestrial (land) species on Earth. 

Alongside plantations (planted forests), there are three major types of natural forests, classed 
according to latitude (UC Museum of Paleontology, 2007):
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• Tropical forests are closed-canopy forests that grow within 23 degrees north or 
south of the equator, are dominated by broad-leaved trees, and are found in Asia, 
Australia, Africa, South and Central America, and on many of the Pacific Islands 
(WWF, 2011). 

• Temperate forests occur in eastern North America, north-eastern Asia, and 
western and central Europe, and are characterised as regions with high levels of 
precipitation, humidity and a variety of deciduous (shed their leaves annually) trees 
(Bailey, 2019). 

• Boreal forests, also known as Taiga, are composed primarily of cone-bearing, 
needle-leaved or scale-leaved evergreen trees. They occupy around 17% of 
the earth’s total land surface and are found in circumpolar forested regions 
characterised by long winters (Juday, 2019). 

Forests are thought to contain about 77% of all the terrestrial carbon stored above ground. 
In total, forests around the world store around 862 billion metric tons of carbon - 363 billion 
metric tons in living biomass (living mass); 116 billion metric tons in leaf litter and dead wood; 
and 383 billion metric tons in their soil (Pan, et al., 2011). 

Carbon first enters the forest system via the process of photosynthesis, where green leaves 
use the energy captured from sunlight to drive chemical processes that combine water and CO2 
to produce simple carbohydrates (sugars) and oxygen. These carbohydrates are then used to 
create carbon-based cellulose, which is the primary structural component of plant cells. As a 
result, carbon becomes ‘tied up’ within the tree’s roots, stems and leaves. 

Carbon builds up within the tree as it grows, storing more and more carbon until it matures 
and experiences natural mortality, which is when it falls to the ground. During its life cycle, 
the tree also drops branches and leaves to the forest floor. This woody debris and leaf litter is 
decomposed by microorganisms, which release CO2 back into the atmosphere via respiration, or 
convert it into soil organic matter (Forest Ecology Network). In the absence of harvesting, the 
amount of carbon stored in the forest gradually increases until the forest reaches an old growth 
state. In some cases, carbon can remain stored in the forest as live vegetation for hundreds of 
years. 

Despite forests functioning as large carbon sinks with the potential to mitigate climate change, 
deforestation and forest degradation continue to take place around the world at an alarming 
rate. The world’s forest area, as a proportion of total land area, decreased from 32.5% to 30.8% 
between 1990 and 2020. This equates to a net loss of about 178 million hectares of forest, which 
is the same size as Libya (FAO & UNEP, 2020). 

Per unit area, tropical forests store more carbon than forests in boreal or temperate zones. 
However, since the 1990s, most deforestation and nearly all the net forest loss has occurred in 
the tropics (Goodman & Herold, 2014). Tree loss in tropical countries emits an average of about 
4.8 billion metric tons a year, which is more than what 85 million vehicles would emit during 
their entire lifespan (Gibbs, et al., 2018). 

Even though 8% of global emissions currently come from tree-cover loss in tropical forests, 
these same forests can provide 23% of the cost-effective climate mitigation needed before 
2030 to limit global warming to below 2oC (Wolosin & Harris, 2018). This is why sustainably 
managed tropical forests are considered an indispensable tool in mitigating climate change. 
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Figure 6: Diagram of a full carbon cycle within a mature tropical forest
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Tropical forests are extraordinary reservoirs of biodiversity. They are the largest, most carbon 
dense and diverse forests on Earth (Goodman & Herold, 2014), and represent just over half of all 
the world’s remaining forests. Tropical forests are made up of rainforests, semi-evergreen forests, 
tropical deciduous forests, wetlands, mangroves, woodlands, savannahs and various other forest 
types. Of these, the tropical rainforests are the most predominant and account for almost 60% of 
the total tropical forest area. 

Rainforests are Earth’s oldest living ecosystems, with some surviving in their present form for at 
least 70 million years. This is largely why, despite covering less than 7% of the earth’s total land 
surface, tropical rainforests are incredibly complex ecosystems, harbouring about 50% of all the 
world’s plant and animal species (Viswanath, 2018). A 10-square-kilometre-patch of rainforest, 
for example, can contain as many as 1,500 flowering plants, 750 species of trees, 400 species of 
birds and 150 species of butterflies (Johnson, 2015). 

BENEFITS OF THE FOREST

At your ‘service’
In addition to being treasure troves of biodiversity, intact tropical forests provide an abundance 
of essential ecosystem services. These include the regulation of water cycles and the protection of 
watersheds and stream-flows, controlling soil erosion, improving overall soil quality, supporting 
pollinator populations essential to food security, and reducing the risk of natural disasters 
(Viswanath, 2016; FAO, 2018). 

Forests serve as diverse sources of jobs and livelihoods for local communities through forest-
dependent activities such as ecotourism, the production of timber and wood processing industries 
(Fuwape, 2003; Bromhead, 2012). In addition, forests improve people’s wellbeing by providing 
resources for basic needs, such as energy, shelter, medicine and food, and have important spiritual 
and cultural values. 

Forests as a net carbon sink: A natural solution to climate change
Perhaps one of the most globally recognised environmental services of the tropical forest 
ecosystem is its ability to absorb and stock carbon that would otherwise contribute towards climate 
change (Bromhead, 2012). Unlike the atmospheric reservoir, where excess CO2 has a dangerous 
greenhouse effect, and in the ocean, where it causes acidification, forests are safe reservoirs for 
excess carbon, (Goodman & Herold, 2014) and are considered one of the few natural solutions to 
mitigating climate change. 

Tropical trees perform around 60% of the world’s photosynthesis and capture between 2.2 and 2.5 
billion metric tons of carbon from the atmosphere every year (Goodman & Herold, 2014). Overall, 
tropical forests are thought to store around 148 billion metric tons of carbon in their above-ground 
vegetation and below-ground biomass (roots) and sequestered 15% of the total global carbon 
emissions from the atmosphere between the 1990s and early 2000s (Habau, et al., 2020).

TROPICAL FORESTS OF THE WORLD2



The Wealth of Wetlands

2.1. The importance of peat
Wetland forests, including peatlands, 
mangroves, swamps and bogs, cover 
a very small area, but store extremely 
high amounts of carbon per unit area 
(Goodman & Herold, 2014). Unlike 
upland tropical forests that store their 
carbon in living biomass, wetlands store 
huge amounts of carbon in dead plant 
material below ground. Tropical peat in 
particular is considered one of the most 
efficient carbon sinks on Earth, storing 
about 130 billion metric tons of carbon 
in just 557,000km2, or 5% of the total 
tropical forest area (Michard, 2018). 

Because tropical peat has a very high 
carbon density, it has the potential 
to make a significant contribution 
to the carbon cycle. During hotter 
years, which are more frequent due to 
climate change, disturbed peatlands 
can emit as much as 2.5 billion metric 
tons of carbon in a single year, causing 
considerable changes to the amount of 
CO2 in the atmosphere (Michard, 2018). 
The tropical peat in Southeast Asia has 
been extensively cleared and drained 
in recent decades, emitting 540 million 
metric tons of carbon as a result. The 
Congo Peatlands might soon face the 
same fate (see Box 3.1). 

2.2. Mangrove forests
Mangrove forests are found in tropical and subtropical tidal areas and are typically flooded with 
salt water. They occupy about 15.2 million hectares of tropical coast across Africa, Australia, Asia 
and America (Wetlands International, n.d.). Mangroves provide protection and shelter against 
extreme weather events, absorb and disperse tidal surges (a mangrove can reduce the destructive 
force of a tsunami by 90%) and provide habitat for an abundance of biodiversity. 

Mangroves store an average of 1,023 metric tons of carbon per hectare, making them important 
carbon sinks (Goodman & Herold, 2014). These coastal swamps are particularly effective carbon 
sinks in that they grow faster than terrestrial plants, which allows them to capture large amounts 
of CO2. In addition, mangrove soils are largely anaerobic (lack oxygen), which means that soil 
carbon decomposes very slowly and can persist for up to thousands of years (ACRP, n.d.).

However, mangroves are also one of the world’s most threatened tropical systems. Mangrove 
forests have declined by 30 to 50% over the past half century as a result of coastal development, 
aquaculture expansion and overharvesting, to name a few. It is estimated that the deforestation 
of mangroves releases between 20 and 120 million metric tons of carbon per year – as much as 
10% of emissions from deforestation globally (Donato, et al., 2011). 
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Despite tropical forests absorbing vast quantities of CO2, they naturally release a similar amount 
back into the atmosphere (Michard, 2018). The carbon stored in forests is released when plants 
and animals respire, when microorganisms in the soil and leaf litter decompose organic matter, 
or through fire (Kirschbaum, et al., 2001). However, when undisturbed, the total amount of carbon 
absorbed by the forest exceeds the amount released back into the atmosphere, which makes 
tropical forests an important net carbon sink (Goodman & Herold, 2014).

FROM A CARBON SINK TO A CARBON SOURCE
Forests are losing their ability to absorb CO2

Until recently, tropical forests were considered robust and stable carbon sinks. They are, however, 
volatile systems. Any small proportional change in either the uptake or release of CO2 can cause 
the system to change from a carbon sink to a carbon source, and vice versa (Michard, 2018). 

Forest dynamics naturally fluctuate in response to changes in temperature, rainfall and atmospheric 
CO2. Initially, ecologists thought that forests were likely to grow faster in response to higher levels 
of CO2 in the atmosphere, but that is not what experiments have shown. When trees are exposed 
to increased levels of CO2, their rate of growth increases for a period, but eventually the plants are 
hobbled by the limited availability of nutrients such as nitrogen and phosphorus (Tollefson, 2018). 

Increased anthropogenic concentrations of CO2 in the atmosphere have led to unnatural changes 
in climate, such as higher temperatures and lower rainfall, which are detrimental to tree growth. 
In addition, chronic long-term heat and drought has led to an increased rate of tree mortality 
(death) in tropical forests, as well as the risk of wildfire and pest outbreaks (EPA, n.d.), all of 
which release carbon back into the atmosphere. If no effort is made to reduce the amount of CO2 

emissions released into the atmosphere, the carbon sink of Africa’s tropical forests will reduce by 
14%, while the Amazon, the more susceptible of the two, is likely to completely lose its ability to 
store carbon by 2035 (Rammig, 2020). 

Figure 8: Diagram displaying the estimates and projections of tropical carbon sinks.2 (Rammig, 2020)

2  Extrapolations of the data suggest that, by 2030, the tropical forest carbon sink in Africa will be 14% lower than 
in 2010-2015, whereas the Amazonian carbon sink will reach zero by 2035
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Deforestation
Not only are tropical forests losing their ability to absorb carbon, but they are also being lost at 
a rapid rate. On average, between 13 and 14 million hectares of tropical forest are lost every year, 
which is the equivalent of one football pitch every four seconds (Tubbs, 2016). Cutting down trees 
both reduces the size of the carbon sink available to absorb excess CO2 from the atmosphere, and 
increases the amount of CO2 released into the air (Nunez, 2019). 

Deforestation is thought to contribute between 15% and 25% of the total anthropogenic greenhouse 
gas emissions every year (Viswanath, 2018). Deforestation occurs when a forest is completely 
cleared of trees and permanently converted to another land use. The process releases carbon 
into the atmosphere either immediately if the trees are burned, or more slowly as the unburned 
organic matter decays (Rahman, et al., 2017). With the forest canopy removed, sunlight shines 
directly onto the remaining soil, accelerating decomposition and emitting even more carbon into 
the atmosphere (de Wasseige, et al., 2015). 

Most deforestation in the tropics is driven by land use change, particularly conversion into 
agriculture. In Southeast Asia, forests are cut down predominantly to produce palm oil, pulp and 
paper; cattle ranching and farms, particularly soy plantations, and mining are the main culprits 
of deforestation in the Amazon; while commercial and smallholder agriculture, and clearance for 
fuelwood and charcoal are some of the main causes of deforestation in Africa (Mitchard, 2018; 
Wilson, 2011). Land management activities associated with the subsequent land use changes, such 
as tilling soil, applying fertilisers and using fire to clear vegetation, exacerbate the situation by 
releasing even more greenhouse gases into the atmosphere. 

Figure 9: Diagram showing how natural forests capture CO2, while deforestation releases CO2 
(Seymour & Busch, 2014)
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Forest degradation
Forest degradation is different to deforestation in that the forest is not converted into a non-
forest use. Instead, human-induced activities such as logging, fuelwood extraction and grazing 
gradually cause the structure and function of the forest to decline. This ultimately results in fewer 
trees, changes to the forests’ species composition and a reduction in soil quality, but the ecosystem 
itself does not necessarily convert into a different land use (IUCN, n.d.). 

Figure 10: Forest degradation and deforestation are two different processes, although 
both emit significant amounts of CO2 into the atmosphere (Winrock International, n.d.).

While the impacts of deforestation have been measured and understood for quite some time, 
scientists are only just starting to realise the role of forest degradation regarding its contribution 
towards greenhouse gas emissions. Recent estimates suggest that tropical forest degradation 
emits 2.1 billion metric tons of CO2 per year: 53% from timber harvest, 30% from fuelwood harvest 
and 17% from forest fires (Pearson, et al., 2017). 

In the case of both timber and fuelwood harvest, roads need to be constructed to access certain 
areas of the forest. Road development leads to a loss of trees and fragments the forest. The newly 
constructed roadways create a barrier between adjacent habitats (also called an ‘edge’), which 
often results in changes in environmental and biological conditions. About 20% of all tropical 
forests around the world are within 100m of an edge, of which 84% are man-made (Brinck, et al., 
2017). In addition, prolonged periods of drought have also prompted more frequent forest fires, 
further contributing to forest fragmentation.  

Despite releasing up to twice the carbon as deforestation in some areas, large-scale forest 
degradation is often overlooked. This is largely due to the fact that degradation is caused by a wide 
range of activities, all of which have multifaceted effects on the ecosystem, making it difficult to 
monitor and quantify its overall influence on carbon loss (Michard, 2018). The combination of all 
of these factors – reduced carbon storage capacity, deforestation and forest degradation – will 
ultimately reduce the overall strength of the carbon sink and eventually cause it to reverse into a 
net carbon source. 
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Figure 11: Figure illustrating emissions from forest degradation in 74 tropical countries 3 

3  In 74 tropical countries, the amount of carbon released as a result of forest degradation is equivalent 
to 4.3 percent of total global emissions and almost five times greater than the emissions from global 
aviation (Winrock International, 2017)
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Africa is rich in biodiversity and endemism4. African landscapes range from barren deserts to 
teeming tropical forests, the latter of which is home to a plethora of fauna and flora. Forests 
are some of Africa’s most important natural resources, both for the influence they have on the 
continent’s ecology and their contribution to economic growth and risk reduction and resilience 
strategies (Bromhead, 2012). 

FIND MY FOREST: FOREST DISTRIBUTION IN 
AFRICA

Millions of years ago, shortly after Gondwanaland broke apart, rainforests almost covered the 
entire African continent. As the landmass drifted northward, its climates changed and the forests 
retreated to the south (Geography, n.d.), now commonly referred to as sub-Saharan Africa. 

Today, Africa is home to around 18% of the world’s tropical forests (Swanborough, 2016), with 
most of these found in a band stretching from Senegal on the west coast to the eastern cape of 
Somalia (Sayer, et al., 1992). The coastal areas of eastern, north-eastern and southern Africa 
support small areas of tropical forest; dry forests are found in the mountains and highland regions 
of east-central Africa; and gallery forests (stands of trees in open plains) follow the courses of 
many rivers in savanna areas (Geography). In total, forests in Africa cover about 675 million 
hectares, or 23%, of the continent, with wooded landscapes (trees outside of forests) accounting 
for another 350 million hectares, or 13% (Bromhead, 2012). 

4   Endemic species are indigenous plants and animals that are restricted to a particular area or region (see 
glossary). Because endemic species have limited geographic ranges, they can be especially vulnerable to 
human invasion and habitat destruction.

3 AN OVERVIEW OF AFRICA’S 
TROPICAL FORESTS AND THE STATE 
OF FOREST CARBON STOCKS

Figure 12: Tropical forest distribution in Africa (Geography, n.d.). 
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FOREST TYPES AND THE STATE OF CARBON STOCKS
About 20% of the world’s photosynthesis occurs in African ecosystems, with African rainforests 
containing large carbon stocks in biomass of approximately 255 metric tons of carbon per hectare. 
However, the continent also contributes 20% of the global land use CO2 emissions from forest 
degradation and deforestation (Cias, et al., 2011). 

African countries are vulnerable to land use change, population expansion, poverty and political 
instability, all of which ultimately contribute towards the destruction of forest resources. In 2018, 
The Democratic Republic of Congo (DRC) lost 481,248 hectares of forest (Weisse & Goldman, 2019). 
Large-scale deforestation in East Africa has led to the loss of all but 10% of the region’s coastal 
forests (Wilson, 2011), and the remaining 10% of West Africa’s forests are heavily fragmented (Ola & 
Benjamin, 2019), yet deforestation in Africa is still on the rise. In fact, Africa had the highest net loss 
of forest area from 2010 to 2020, with a loss of 3.94 million hectares per year (FAO & UNEP, 2020). 

Central Africa
Central Africa is home to the second largest rainforest in the world after the Amazon – the Congo 
Basin. The tropical forest covers 300 million hectares of land (larger than Alaska) and is distributed 
over six different countries: Cameroon, the Central African Republic, the DRC, the Republic of Congo, 
Equatorial Guinea and Gabon. The Congo Basin represents 70% of Africa’s total forest cover and 
contains a large portion of the world’s biodiversity (CBFP, 2006). 

A mosaic of rivers, forests, savannahs, swamps and flooded forests, the Congo Basin is home to 
more than 10,000 species of tropical plants,  30% of which are unique to the region, and supports 
the world’s largest populations of tropical forest vertebrates (animals with a spinal column). 
These include lowland gorillas, chimpanzees, bonobos, forest elephants and 400 other species of 
mammals, 1,000 species of birds and 700 species of fish (WWF, n.d.a). 

The Congo Basin’s forests contain around 46 billion metric tons of carbon in their vegetation 
(de Wasseige, et al., 2015), which is equivalent to about four years’ worth the current global 
anthropogenic CO2 emissions (WWF, n.d.b). Carbon is not stored uniformly across the region; the 
forest is uneven and consists of different forest types, species composition and levels of conservation 
and exploitation. 

The Congo Basin is categorised into five forest types (de Wasseige, et al., 2015):

1. The Central Zone consists of a swamp-like forest that stretches across a long, dense river 
network and is partly found on wet soils. This forest type stores roughly 100 to 150 metric tons 
of carbon per hectare. This region of the forest is difficult to access, which is why it has been 
less impacted by human activity.  

2. Dense dryland rainforest covers certain areas in the DRC, Cameroon, Gabon and Equatorial 
Guinea, although it is fragmented in the vicinity of villages and along roads. Where undisturbed, 
these forests can store up to 200 metric tons of carbon per hectare, with upland forests storing 
slightly less at 150 metric tons of carbon per hectare. 

3. The dryer forest types in the northern and southern regions of the basin store approximately 
150 metric tons of carbon per hectare. The trees in this region are adapted to season climates. 

4. Patchwork forests and savannahs can store quantities up to 100 metric tons of carbon per 
hectare in the more densely forested areas.

5. Woodlands and wooded savannahs in the north of Cameroon and in the south of the DRC store 
approximately 50 metric tons of carbon per hectare. 

More than half the carbon within the Congo Basin is stored within the forests of the DRC, making 
it the fourth largest carbon reservoir of any country in the world. However, the country is also one 
of the most significant sources of carbon emissions within the Congo Basin. It is estimated that the 
DRC accounts for up to 56% of the total carbon emissions from land use change in Central Africa, 
and is predicted to release over 30 billion metric tons of CO2 by 2050 (WWF, n.d.b). 
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The Cuvette Central peatland (the Central Basin) is believed to be the largest continuous 
tropical peatland complex in the world, covering an area of around 14.5 million hectares 
and storing an estimated 30 billion metric tons of carbon. The area is a vast expanse of 
intact biodiverse rainforest and wetlands, and contains the highest densities of western 
lowland gorillas in the world (FAO & UNEP, 2020). The large freshwater ecosystem helps 
regulate water flows and provides food for the people of the Democratic Republic of 
Congo and the Republic of Congo that reside downstream.

The ecosystem services that the peatlands provide are invaluable to nature, the local 
community and the globe, and yet it has become the latest target for oil exploration 
(ACRP, 2020). The Republic of Congo’s leaders claim that there lies a vast oil reserve 
beneath Cuvette Central and that this untapped resource will lure international 
investment and transform the country’s economy (Global Witness et al., 2020). 

Congo’s Environment Minister, Arlette Soudan-Nonault, has claimed that, based on an 
environmental impact assessment conducted in 2013, the block singled out for drilling, 
called Ngoki, is not specifically located in the peatlands. However, as the peatlands were 
only discovered in 2014, the block could in fact contain over 6000km2 of the Cuvette 
Centrale peatland. Additionally, the oil claim may be a complete farce. In August 2019, 
Petroleum Exploration and Production Africa, a company with ties to the presidential 
family, announced that the deposits under Cuvette Central could contain hundreds of 
barrels of oil. However, there is evidence to suggest that the size of the oil reserves were 
heavily embellished and that the project may not even be economically viable (ACRP, 
2020). Even oil giants like Shell and Total refused to invest. 

Opening up the peatland to oil exploitation holds high risks of oil spills that threaten the 
Congo Basin’s ecology, and makes way for rampant deforestation in the construction 
of roads and oil pipelines (ACRP, 2020). If Ngoki is drained for oil drilling, the process 
could release up to 1.3 billion metric tons of carbon into the atmosphere – more than 
Japan’s annual emissions – making the Cuvette one of the biggest carbon time bombs 
on the planet (ACRP, 2020; Global Witness et al., 2020).

West Africa
West Africa was once clothed in forest from the coast to deep inland, but agriculture, urban 
expansion and logging have led to fragmentation and large-scale deforestation. The remaining 
blocks of structurally intact forests reside in Gola in Sierra Leone, Sapo in Liberia and Tai in Cote 
d’Ivoire, and are now of global importance as the last significant remnants of the structurally 
complex, species-rich forests of the Upper-Guinea zone (Sayer, et al., 1992). 

The Guinean forests of West Africa are recognised as a Biodiversity Hotspot: at 553,427km2 in 
size, they support about a quarter of all African mammals and have a high number of endemic 
species (Norris, et al., 2010). Among these are the threatened chimpanzees and gorillas, African 
elephants and the pygmy hippopotamus. Unlike the Congo Basin, the forest is not one continuous 
block. Instead it extends over several African countries, from Guinea to Sierra Leone and beyond 
the borders of Nigeria, in fragmented patches, separated by agricultural land, cities and villages 
(Ola & Benjamin, 2019). 

Box 3.1

All of the countries within the Congo Basin aspire for economic emergence, defined as the 
development and fair distribution of wealth and other measures that benefit society at large, 
in the coming decade (Business Insider, 2015). These countries’ primary aim is to promote 
economic development and reduce poverty, and intend to do so through infrastructure and 
industrial development. However, if not implemented correctly, these programmes will lead to 
massive destruction of the forest (Tchatchou, et al., 2015). 

Corruption at the Core: The Case of Cuvette Centrale 
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The coastline of West Africa is home to around 13% of the world’s mangrove forests (USAID, 2014). They 
cover more than 2.4 million hectares over 19 countries, including Nigeria and Guinea Bissau, which are 
recognised as two of the most mangrove-rich countries in the world. The mangroves provide habitat 
and food for coastal plants and animals, as well as critical spawning area (areas of water where aquatic 
animals produce their eggs) for coastal marine and inland aquatic species. They also play an important 
role in West Africa’s coastal fisheries, which contribute $400 million to the economy per year (USAID, 
2014). 

In addition to mangroves, four of the primary watersheds in Africa are located in West Africa (Ola & 
Benjamin, 2019): 
• The Senegal River basin cuts across Guinea, Mali, Mauritania and Senegal
• The Volta River basin is shared by six West African countries, namely Mali, Burkina Faso, 

Benin, Togo, Cote d’Ivoire and Ghana
• Lake Chad spreads over into seven countries, of which Nigeria and Niger fall within the West 

African boundary
• The Niger River Basin, a vast, sedimentary basin of about 12,000 km2 in size, spreads 

through seven West African countries: Guinea, Côte d’Ivoire, Mali, Burkina Faso, Benin, 
Niger and Nigeria. 

The watersheds and associated inland wetlands of West Africa are home to 3 million endemic and 
migratory birds (400 different species). Over 2,000 known species of indigenous African freshwater 
fish are also supported by these systems. 

When intact, the Niger Delta freshwater forests store about 228 metric tons of carbon per hectare in their 
above-ground biomass. When disturbed on the other hand, they store about 104 metric tons per hectare 
(Igu & Merchant, 2016). Cumulatively, West Africa’s mangroves are thought to store somewhere around 
854 million metric tons of carbon in their above- and below ground biomass (Bryan, et al., 2020). The 
forests of Liberia, which account for 43% of the Upper-Guinea Forest, store about 788 million metric 
tons of carbon (Karmo, et al., 2015). Dense forests in Cote d’Ivoire store 106 metric tons of carbon when 
undisturbed, and 74 metric tons per hectare where degraded (FCPF, 2019). 

Despite the economic and ecosystem service value of West Africa’s forests, they continue to be exploited 
for their natural resources. Current estimates assume that close to 90% of West Africa’s original forests 
have disappeared completely (Ola & Benjamin, 2019), with the remaining forest often degraded and 
fragmented (Norris, et al., 2010). In 2012, Nigeria was considered the most deforested country in the 
world, losing half its forest cover in the space of 20 years (Wellons, 2012) while Ghana and Côte d’Ivoire 
experienced the highest percent rise in primary forest loss between 2017 and 2018 of any tropical country 
(Weisse & Goldman, 2019). Mangroves continue to disappear at a rate of 2-7% per year (Bryan, et al., 
2020) and the Guinean forests are threatened by anthropogenic pressures such as mining, poverty, 
urbanisation and political instability, to name a few  (USAID, n.d.), all of which will lead to substantial 
carbon losses and reduce the carbon sink capacity of West Africa. 

East Africa
Eastern Africa’s coastal forests and Tanzania’s Eastern Arc Mountains are globally recognised as 
centres of endemism. They are home to an abundance of species that can be found nowhere else on 
Earth. The Eastern Arc Mountains in particular – a chain of massifs stretching from southern Tanzania 
into southern Kenya – provide habitat for some of the highest densities of endangered species of fauna 
and flora in East Africa, if not the world (Wilson, 2011). 

The Miombo woodlands are also considered a significant hub of biodiversity in East Africa. These 
seasonally dry tropical woodlands extend from Tanzania and the Democratic Republic of Congo in the 
north to Zimbabwe in the south, covering an area of about 2.7-3.6 million km2 (Wilson, 2011; Pelletier, 
et al., 2018). ‘Miombo’ is an indigenous term used to describe the woodlands, characterised by the 
presence of three genera of trees: Brachystegia, Julbernardia and Isoberlina. The area forms part of 
the Eastern Miombo ecoregion, a World Heritage Site that provides refuge for some 70,000 elephants 
(Wilson, 2011). 

The carbon-storage potential of the East African tropical forests varies depending on their vegetative 
type. Kenya’s Arabuko-Sokoke Forest, the largest remaining fragment of East African coastal dry 
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forests, stores up to 50 metric tons of carbon per hectare (Glenday, 2008). The Eastern Arc Mountain 
region, which includes both forested and wooded land cover, stores 1.3 billion metric tons (Willcock, et 
al., 2014). The Miombo woodlands sequester 1.2 metric tons of carbon per hectare per year (Pelletier, et 
al., 2018), a large portion of which is stored in soil. 

Despite being rich centres of endemism, a substantial carbon sink and a source of goods and services to 
more than 20 million people, the forests of East Africa are being lost at an alarming rate. A mere 10% of 
the original coastal forests remain, fragmented into some 400 patches and covering around 1,479km2 

in Tanzania and Kenya (Wilson, 2011). The forests of the Eastern Arc Mountains, after being felled for 
subsistence farms and commercial agriculture, have contracted to represent only 30% of their original 
range. The Miombo woodlands are more resilient to disturbance, but have experienced a long history 
of human influence for timber and fuelwood, shifting cultivation and fire (Pelletier, et al., 2018). There 
is concern that, if current rates of deforestation in the region continue to rise, the region will be soon 
converted into a source of carbon. 

Southern Africa
Southern Africa is an incredibly diverse region, ranging from tropical moist forests in Angola to vast 
desert in Namibia. The region supports six natural forest types (Naidoo, et al., 2013): 

1. The Miombo woodlands cover the most extensive range of Southern Africa, covering a substantial 
area of Angola, Malawi, Mozambique, Zambia and Zimbabwe. 

2. Mopane woodlands occur in areas characterised by low rainfall and high temperatures, and are 
found in Mozambique, northern Namibia, southern Angola and large areas of Zimbabwe and 
Botswana. 

3. The baikiaea woodlands, or Zambezi teak forests, are found in western Zimbabwe, Northern 
Botswana, north-eastern Namibia, eastern Angola and Zambia. 

4. Acacia woodlands are abundant in the Zambezian phytoregion, where rain is low and the soil 
suitable. 

5. The region’s montane and tropical moist forests are found in pockets of high-altitude, high-
rainfall areas in Mozambique, Malawi, Zimbabwe, Zambia, Angola and South Africa. 

6. The mangrove forests reside in coastal areas of the tropical regions of Angola, Mauritius, 
Mozambique and South Africa. 

In South Africa, most indigenous forests are managed for sustainable natural resource conservation, 
with protective measures in place to protect the biodiversity of the biome and, in turn, their carbon 
stocks. The coastal forests along the Indian Ocean are thought to store between 99 and 214 metric tons 
of carbon per hectare; Afromontane forests at higher elevations are estimated to store up to 180 metric 
tons of carbon per hectare (Smithwick, 2019); and the mangrove forests within the Nxaxo Estuary 
along the coastline of the Eastern Cape Province store an average of 235 metric tons of carbon per 
hectare (Johnson & Raw, 2020). 

Forests in Zambia were initially thought to store between 15 and 24 metric tons of carbon per hectare 
(Kamelarczyk, 2009), although more recent studies of the Zambezi teak forests suggest a storage 
capacity of up to 36 metric tons of carbon per hectare, particularly in the wetter regions (Ngoma, et 
al., 2018). Forests in Angola store between 44 and 70 metric tons of carbon per hectare (Saatchia, et al., 
2011), and Mozambique’s coastal forests store around 484 metric tons of carbon per hectare (Stringera, 
et al., 2015). However, only 17% of Mozambique’s coastal forests are currently protected which is 
concerning as there has been an upsurge in uncontrolled, unsustainable and partly illegal logging in 
the area, with huge quantities of hardwood being exported to China (Wilson, 2011).

Despite forests being a very small biome within the region, deforestation is still a major concern in 
Southern Africa. About 1.8 million hectares of forest were lost between 2005 and 2010, most of which 
was concentrated in Zimbabwe, Botswana, Namibia and Malawi. Most of this forest loss was the 
result of clearing for agriculture and infrastructure development, fuelwood and pole collection and 
overstocking domestic animals (Naidoo, et al., 2013). The Zambezi teak forests have lost half of their 
forest area since 1975, due to logging and agricultural activities among others (Ngoma, et al., 2018) 
and satellite imagery of Angolan forests show that illegal logging is expanding at an alarming rate, 
primarily by foreign companies who fail to replant the trees that they cut illegally (Evangelista, 2017). 
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Ecosystem services fall within one of these four major categories: 

Provisioning services are products obtained from the ecosystem, such as food, water, wood, 
fibre, genetic resources and medicine. 

Regulating services regulate ecological systems like local climate, air quality, carbon 
sequestration, pollination, erosion prevention and extreme weather events. 

Supporting services provide habitat or living spaces that house biodiversity and maintain 
genetic diversity of species. 

Cultural services are non-material benefits that people obtain from contact with the 
ecosystem. These typically include mental and physical health benefits, aesthetic 
appreciation, spiritual connection, education and learning, and a sense of place. 

In one way or another, every human in the world benefits from the function of tropical forests, 
whether from carbon sequestration, oxygen production, water regulation, nutrient cycling or food 
production. Communities that are directly dependent on forest resources have developed a deep 
relationship with forests and their associated biodiversity, reflecting the roots of human species 
in forests (FAO & UNEP, 2020). 

Forests, woodlands and trees play a key role in African economies, providing a substantial source 
of employment and economic growth, as well as contribution to risk and resilience strategies 
(Bromhead, 2012). Beyond their direct financial benefits, forests help regulate the hydrological 
cycle, reduce erosion and the risk of landslides, floods and droughts, supply both traditional and 
modern medicine, purify the air, help cool the earth, and more. 

PROVISIONING SERVICES AND ECONOMIC 
DEVELOPMENT

Forests are one of the foundations of the green economy in Africa, sustaining both the formal 
wood processing industry and the large informal sector (Grieg-Gran, et al., 2015). Industries 
that depend on forests’ provisioning services (products from the ecosystem) are a source of 
considerable income and employment in Africa, and contribute towards economic growth and 
development in a number of ways (Bromhead, 2012):

The wood harvesting and processing industry in Africa, which ranges from large multinational/
foreign-owned companies to small and medium enterprise and informal activities, generates 
around US$17 billion per year, contributing to 1% of Africa’s total GDP (Grieg-Gran, et al., 2015). 
The formal sector employs about 650,000 people, with the informal sector thought to employ ten 
times more than that. 

Fuelwood and charcoal are the main sources of household energy in Africa with 63% of households 
relying on these resources for cooking and heating. Fuelwood and charcoal account for 90% of 
timber removals in Africa, or 615 million m3 per annum. More than 40 million people around the 
world engage in commercial fuelwood and charcoal activities to supply urban centres, generating 

4 BEYOND CARBON: FORESTS FOR 
THE PEOPLE

Box 4.1 Types of Ecosystem Services
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over US$33 billion of revenue globally in 2011 (FAO & UNEP, 2020). This sub-sector is not currently 
reflected in Africa’s GDP figures, although country-specific studies highlight its importance. For 
example, the charcoal business in Tanzania is valued at US$650 million and creates two million 
jobs, while fuelwood and charcoal represent 5% of Rwanda’s GDP. 

Agricultural productivity is directly enhanced by trees and woodlands as they improve soil fertility 
and prevent erosion, provide animal fodder and prolong the life of infrastructure schemes by 
controlling siltation. For example, in Niger, it is estimated that forest regeneration of five million 
hectares could yield the equivalent of US$500 million in nitrogen fertilisation and US$1.5 billion 
from increased maize yield. In addition, this could yield up to 50 million metric tons of sequestered 
carbon (Bromhead, 2012). 

Non-timber forest products, including fruits, nuts, oils, bushmeat and medicinal plants provide 
basic food needs, but also have commercial value. According to the FAO (2020), these products are 
thought to contribute around US$8 billion towards the global economy. Formally, it is recorded 
that Africa contributes US$0.5 billion towards the industry, which is an inaccurate reflection. The 
value of bushmeat in the Congo Basin countries, for example, is estimated at US$1.5 billion alone 
– three times the value of the recorded non-timber forest product value (Bromhead, 2012). 

Non-consumptive uses of forest biodiversity, such as recreation and tourism, are also a growing 
part of rural cash economies. An estimated 8 billion visits are made to protected areas around the 
world every year, with the associated in-country expenditures estimated to be around US$600 
billion (FAO & UNEP, 2020). A number of forested African countries benefit from nature-based 
tourism as a means of employment and foreign exchange earnings. For example, in the Great 
Lakes Region, revenue from tourism based on gorilla viewing brings in about US$20 million per 
annum (Grieg-Gran, et al., 2015).

REGULATION, SUPPORT AND CULTURE
The tangible nature of provisioning services makes their value easy to quantify. Less so, the benefits 
associated with forest regulating, supporting and cultural services are often under-reported, yet 
they are equally important for almost every economic sector and every livelihood (Grieg-Gran, et 
al., 2015). 

Regulating and supporting services
Forests help sustain Africa’s biodiversity by providing a vital, healthy habitat for African ape 
species, all of which are listed on the IUCN red list of endangered or critically endangered species 
(Bromhead, 2012). 

Forests help stabilise watersheds, control downstream erosion and regulate floods. They also 
maintain high water quality and influence the volume of available water (Grieg-Gran, et al., 2015). 
Forests are critical to the health and productivity of streams, lakes and rivers, which eventually 
flow into coastal estuaries, deltas and mangroves (Brandon, 2014). 

Forests improve water quality by preventing some sedimentation and erosion. They also remove 
pollutants from water flowing into groundwater as part of the infiltration process, with vegetation, 
leaf litter, microbes and soils all removing or biochemically transforming contaminants (Brandon, 
2014). 

Forests help purify air by absorbing and storing CO2 and other harmful pollutants from the 
atmosphere. At the same time, they release large amounts of moisture and oxygen into the 
atmosphere through transpiration. This helps drive atmospheric circulation cycles, which move 
oxygen and freshwater around the planet (Global Canopy, 2019). 
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Tropical forests support a diversity of pollinators, all of which are vital to the global food 
supply. These range from bees and other insects to birds, bats and rodents. Natural forests 
support healthier, and can host more, populations of pollinators than plantation forests. For 
this reason, maintaining the quality of forests will support nearby agricultural production 
and crops that depend on wild pollinators (Brandon, 2014). 

Organisms within the forest help detoxify and decompose waste through the movement, 
consumption and recycling of dead organic material. This is important as it facilitates nutrient 
redistribution and helps maintain a diverse and healthy soil (University of Liverpool, 2017). 

Biodiverse forests help control and reduce the prevalence of disease, limiting disease exposure 
and transmission. In the case of malaria, for example, intact forests support high numbers of 
predators that eat mosquitoes. In addition, the cooler temperatures of intact forests slow the 
rate at which mosquitoes mature, compared to forests that have been disturbed (Brandon, 
2014). 

Tropical mangroves are critical regulators of coastal ecosystems. They act as a buffer against 
shoreline erosion, protect areas against extreme weather events by absorbing and dispersing 
tidal surges, and help recharge groundwater (USAID, n.d.). 

Forests help regulate local, regional and global climate cycles through the moisture and energy 
that they return to the atmosphere and the carbon they store. Tropical forests in particular 
are especially good at capturing the sun’s energy and returning it to the atmosphere through 
high levels of evapotranspiration, increasing both global moisture levels and the moisture 
levels of downwind ecosystems. This moisture increases cloud cover, which in tropical areas 
reflects the sun’s energy and helps with broad-scale cooling (Brandon, 2014). 

Spiritual and cultural values
In Africa, certain trees are said to be filled with great symbolic, medicinal and cultural 
power. Forest trees, the links between the sky and earth, often symbolise links between the 
spiritual world of ancestors and the people. Physically and mystically, forests have defined 
the environment of communities in the region throughout time (FAO, 2015a).

Contrary to typical scientific thinking behind ecosystem service frameworks, non-western 
people often do not separate nature and culture. The cultural and spiritual value of forests 
is different to that of provisioning and regulating services, in that they cannot be assigned 
a monetary value. That being said, biocultural relationships, in which cultural values 
often shape tropical forest diversity, are incredibly important for the conservation of both 
biodiversity and cultural heritage within forest ecosystems (Fraser, et al., 2016). 

For example, holy, or sacred forests sites are of cultural or religious value to over 150 different 
ethnic groups in the Congo Basin (de Wasseige, et al., 2015). These forests are a crucial 
component of biodiversity conservation and have been protected by cultural and religious 
taboos for many centuries without government or non-governmental-organisation oversight 
(Lowman & Sinu, 2017). 

Carbon storage is a vital ecosystem service provided by the forest. However, maximising the 
carbon sink capacity of forested ecosystems should not come at a cost to the various other 
services that the environment provides, nor should it disrespect the forests’ traditional use 
by local, indigenous peoples. 



25

Christian philosophy traditionally teaches that humanity has full reign over nature 
and that all living things have been created for its use. Under the protection of the 
church, Europeans colonised and cleared portions of Africa’s forests to cultivate 
rubber, cacao, coffee, tea, pepper and cardamom. The Ethiopian Coptic (Christian 
Orthodox) Church, on the other hand, conserved forests surrounding every church 
because they believed that priests should protect the human spirit as well as all of 
God’s creatures (Lowman & Sinu, 2017). Each forest acted like clothes surrounding 
the church centre and have become  as much a part of the religious space as the 
building itself (Borunda, 2019). 

Now referred to as ‘church forests’, these fragments of primary forest provide 
important ecosystem services like freshwater springs, medicinal plants, native seed 
banks, firewood and building materials. Because the forests are considered sacred, 
they have been protected for more than 1,500 years, unlike the remaining 95% of 
northern Ethiopia’s landscape, which has been cleared for agriculture. 

Figure 13: Ethiopia’s church forests are incredible oases of green (Borunda, 2019)

Box 4.2 Ethiopian Church Forests
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Africa has lost an average of 3.94 million hectares of forest every year since 2010 (FAO, 2020), 
which is twice the world’s average deforestation rate. Deforestation and forest degradation in 
Africa is driven by a complex combination of socio-economic, cultural and political factors. (Moon 
& Solomon, 2018). 

URBAN GROWTH
Urban growth is often identified as one of the main drivers of deforestation and land degradation in 
tropical Africa. Africa’s urban population is expected to more than triple over a period of 40 years, 
growing from 395 million in 2010 to a predicted 1,339 billion in 2050 (Guneralp, et al., 2017). Urban 
zones — many of which are within close proximity to protected areas — are expected to expand in 
order to accommodate this explosive growth. As recently as 2000, Africa was sparsely urbanised 
with about 500km2 of urban land within the boundaries of protected areas. This is expected to reach 
more than 140,000km2 by 2030, which will pose challenges for the governance and management of 
protected areas in terms of urban encroachment, small-scale agricultural expansion, unsustainable 
fuelwood harvest, and poaching (Guneralp, et al., 2017). Additionally, clearing land to make way 
for development could release up to 490 million metric tons of carbon into the atmosphere by 2030 
(Setoa, et al., 2012). 

In addition to urban sprawl, a larger population increases the demand for resources. In West Africa, 
for example, the increased demand for food in the cities has incentivised farmers to convert forests 
to agricultural fields to meet demand. Urbanisation also drives the development of road and rail 
infrastructure, the process of which often fragments intact forest habitat. It is predicted that 
current plans to expand Africa’s transportation network will degrade up to 2,000 different protected 
areas across the continent. Of these protected areas, experts are concerned about the extensive 
degradation of forests within the DRC and Cameroon, due to their high rural population densities 
and high foreign demand for agricultural land (Guneralp, et al., 2017). 

CHARCOAL AND FUELWOOD
Charcoal and fuelwood provide basic energy services for cooking and heating to millions of people 
that have limited alternative options. This is particularly true for sub-Saharan Africa, where 90% of 
wood removed from forests is used as fuel and 63% of the population depends on firewood.  (FAO, 
2017a; Moon & Solomon, 2018; African Forestry and Wildlife Commission, 2020). Global charcoal 
production grew by 46% between 1961 and 2015, with increases most prominent in Africa; the 
continent was producing 62% of the world’s charcoal when last recorded (FAO, 2017a). 

Charcoal is generally preferred over wood as a source of fuel as it generates higher temperatures, 
lasts longer and produces little smoke. From an economically viable standpoint, it is easier and less 
costly to transport than wood, and its reliability in local markets makes charcoal a popular cooking 
fuel in many African countries. About 195 million people in Africa (20% of the population) engage 
in the production of fuelwood and charcoal, generating a total income of about US$ 10 billion when 
recorded in 2011. (African Forestry and Wildlife Commission, 2020). Rapid population growth, 
urbanisation and the unaffordability of alternative energy sources all contribute towards the 
continued production of charcoal in Africa.  In addition, the influx of refugees from countries like 
South Sudan into Uganda and Ethiopia has also substantially increased the demand for woodfuel 
in these areas. The energy needs of these refugees are becoming increasingly difficult to meet in 
a ‘situation of declining tree cover and agricultural expansion’ (The World Bank and FAO, 2019). 
Experts are concerned that future demand from a rapidly increasing population might completely 
overwhelm the continent’s forest resources by 2050 (FAO, 2017a; Moon & Solomon, 2018). 

5 DRIVERS OF DESTRUCTION: DEFORESTATION 
AND FOREST DEGRADATION IN AFRICA
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Large-scale production of charcoal to support markets in urban areas has adverse effects on forest 
structure. In Tanzania alone, charcoal production was responsible for 25% of closed woodland 
degradation and 20% of woodland deforestation (African Forestry and Wildlife Commission, 2020). 
Around the world, traditional wood energy (fuelwood and charcoal) produces up to 2.4 billion 
metric tons of CO2 per year, contributing up to 7% towards annual greenhouse gas emissions. Africa 
contributes the highest share at 34% of total emissions, with unsustainable wood sourcing and the use 
of traditional carbonisation generating the bulk of these emissions (FAO, 2017b). 

AGRICULTURE
Commercial agriculture
Large-scale commercial agriculture accounts for one third of deforestation in Africa. Agricultural 
expansion is the most significant cause of deforestation in the Guinean forests of West Africa where 
83% of the original forests were converted to agriculture by the year 2000. In this region, agricultural 
expansion has been driven by a range of commercial commodities and food staples, although the area 
planted with cassava, plantain, cocoyam, palm oil and cocoa plantations collectively increased by 7.3 
million hectares between 1988 and 2007 (Norris, et al., 2010). In Central Africa’s Cameroon, a major 
crop producing region in the Congo Basin, palm oil production is set to double and cocoa production to 
triple by 2035. Currently, monoculture commodity crop expansion – specifically for domestic markets 
in the case of palm oil – is encroaching into Cameroon’s tropical forests and has contributed towards 
nearly half of the country’s deforestation since 2000 (Ordway, et al., 2017). 

Agricultural expansion is also a main driver of deforestation in East Africa. For example, 81% of forest 
loss in Tanzania was driven by agriculture, of which the most commonly grown crops were maize 
(57%), sesame (20%), cowpea (14%) and sorghum (10%) (Doggart, et al., 2020). Furthermore, 47% of 
the crops in Tanzania are grown for food and cash, while 30% are subsistence farms. Southern Africa, 
the more arid region of sub-Saharan Africa, is not exempt from deforestation and forest degradation 
associated with agricultural expansion. Expanding cultivation is prominent in Mozambique where it is 
the dominant driver of deforestation (Temudo & Silva, 2011) and in Zambia where it is the second most 
frequent driver of deforestation after charcoal production (Vinya, et al., 2011). 

There is a growing concern that the increased scarcity and more stringent land use regulations in 
South America and Southeast Asia will incentivise the offshoring of export-orientated commodity 
crops to sub-Saharan Africa. In addition, large-scale agribusiness may exacerbate deforestation of 
Africa’s tropical forests in future. 

Subsistence farming
Subsistence farming and small-scale agriculture account for about 33% of deforestation in the tropics 
(FAO, 2016). Between 2000 and 2015, subsistence agriculture was recorded as the dominant driver of 
forest clearing in the Congo Basin forests, largely as a result of farmers having to claim new, pristine 
forest because of increased demographic pressure, scarcity of land and socio-economic factors 
(Molinario, et al., 2020). Small-scale agriculture has also placed substantial pressure on the Eastern 
Arc Mountain forests in East Africa, where areas, even within nature reserves, are being degraded as 
the land is cleared for crops and fuelwood harvest (Wilson, 2011). In addition, the predominant cause 
of deforestation in Tanzania is attributed to crop cultivation and livestock where 60% of farms are 
established for food and cash, 38% for food only and less than 2% for cash only. 

LOGGING
Industrial logging represents an extensive land use, particularly in the Congo Basin. The formal 
sector produces around 8 million cubic meters of timber every year and directly employs about 
50 000 people full-time. 
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The benefit of logging is that it does not promote the conversion of forest into another land use, 
like in the case of commercial agriculture, and logging concessions and forest ecosystem services 
can coexist where managed responsibly and sustainably (de Wasseige, et al., 2015). While the 
formal sector has made huge strides over the last decades, particularly in the context of sustainable 
forest management, the informal timber sector is often overlooked by national entities as well as 
the international community, both of which have focused mostly on the industrial and export-
oriented sectors (Megevand, 2013). 

The informal logging sector is driven by expanding domestic and regional markets, predominantly 
to meet the growing needs of urban populations. However, as the sector is largely unregulated, 
its impact on the environment is much greater than the formal sector. For example, the informal 
sector is less selective in deciding which trees are felled, tends to over-log the most accessible 
areas, and makes use of more resources to produce the same volume of products (Megevand, 2013). 

Where regulated, selected logging in the Congo Basin releases between 2 —18 metric tons of carbon 
per hectare, contributing 40% of the Congo Basin’s total emissions from deforestation. The bulk 
of emissions are released through damage caused by the construction of roads and log-landings, 
as well as  felling (Umunaya, et al., 2019). While emissions from illegal logging have been largely 
undocumented, it is believed that selecting larger trees for harvest (and excluding trees below a 
minimum girth limit) in Africa could reduce CO2 emissions by more than 600,000 metric tons, 
and that implementing reduced impact logging techniques could prevent 4 million metric tons of 
carbon being released into the atmosphere every year (de Wasseige, et al., 2015). 

MINING
Beneath the canopy of the Congo Basin lies a treasure chest filled with mineral resources, including 
valuable metals like copper, niobium and uranium, and non-metals like coal, precious stones and 
phosphates. Compared to other economic activities, mining has a limited direct impact on forest 
cover as most of it is small-scale, artisanal and unregulated. However, the industry generates a 
substantial amount of employment, which in turn attracts a large influx of workers and indirectly 
promotes the development of settlements, subsistence agriculture and unregulated logging within 
the periphery of the mine (de Wasseige, et al., 2015). Global growth in the transport, technology 
and construction sectors have fuelled demand for aluminium, cobalt, copper, iron ore, lead, 
manganese, platinum metals and titanium, and experts are concerned that the impacts of mining 
could become more severe in future. 

Is shifting cultivation really to blame? 

Shifting cultivation is a form of small-scale 
agriculture where trees are cleared for crops 
for a number of growing seasons, and then 
left fallow for several years (fallow length) 
to allow the original vegetation to regrow 
and the soils to replenish. The land is then 
cleared again for another rotational round of 
crop growth. This land use typically produces 
enough for subsistence farming to sustain 
local communities. 

There is the belief that, due to increased 
demand as a result of rapid population growth, 
stands are no longer given the necessary time 
to regenerate, and shifting cultivation has 
therefore become a destructive, rather than 
sustainable, method of farming (Goldman & 

Molinario, 2020). However, the majority of 
studies that make this claim do not provide 
convincing evidence that fallow lengths 
have been declining in any region of tropical 
Africa (Ickowitz, 2006). In addition, in 
some parts of the DRC, shifting cultivation 
is actually producing cash crops linked to 
commodity markets, and forest loss may 
well be attributed to industrial operations 
rather than subsistence farming. Experts 
have recommended that future research 
should continue to assess the true footprint 
of growing commercial activity in Africa, and 
that the ‘narrative’ of ‘shifting cultivation’ 
should be critically analysed (Goldman & 
Molinario, 2020). 

Box 5.1
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SUSTAINABLE FOREST MANAGEMENT 
PRACTICES AND APPROACHES

COVID-19 has highlighted how land use change and destruction of previously wild lands are 
contributing to a rise in pandemics and diseases. Equally so, poor and unsustainable forest 
management in Africa and across the world will lead to further deforestation, degradation of 
forests, and a loss of communities’ livelihoods. As Africa and the global community grapple with 
the unprecedented socio-economic costs of COVID-19, the United Nations (UN) recognises that 
forests are at the heart of a just, green recovery. In this moment of global uncertainty, we have a 
unique opportunity to shift towards an inclusive and sustainable development pathway for Africa 
(UN Department of Economic and Social Affairs, 2020).

Africa’s tropical forests have the potential to contribute substantially towards a just green 
recovery and the mitigation of climate change, if managed sustainably. While the term continues 
to evolve, sustainable forest management recognises the inherent socio-cultural (inclusive and 
people centred), economic (local communities’ livelihoods) and ecological (biodiversity and 
improved carbon sequestration) value of forests, for both current and future generations (UN, 
2008; Rahman, et al., 2017). A people-centred, rights-based approach to forest management is 
essential to ensure that the protection and management of Africa’s forests are both socially just, 
and sustainable. 

PROTECTING AFRICA’S FORESTS6

INTERNATIONAL AND REGIONAL AGREEMENTS: 
FORESTS ARE ONE OF THE NATURE-BASED 
SOLUTIONS TO CLIMATE CHANGE

According to the FAO (2020), mitigation and adaptation considerations regarding climate change 
should be integrated into sustainable forest management policies and practices. As such, protecting 
existing forests and regenerating degraded forests are effective, nature-based solutions for 
mitigating and adapting to the climate crisis. On an international level, a number of agreements 
address the issue of deforestation and the degradation of the planet’s forests, emphasising the 
importance of protecting and restoring them. Four key international agreements are outlined 
below.

1. New York Declaration on Forests and the Bonn Challenge
The New York Declaration on Forests, endorsed in 2014 at the UN Climate Summit, is a voluntary, 
non-binding international declaration aimed at stopping global deforestation. Within five years, its 
list of endorsers had grown  to over 200, and includes national  and sub-national governments, 
multinational companies, groups representing indigenous communities, and NGOs (Forest 
Declaration, n.d.). The aims of the New York Declaration on Forests overlap with the Sustainable 
Development Goals (SDGs) and the Paris Agreement. The New York Declaration on Forests has also 
endorsed and extended the 2011 Bonn Challenge, a global effort to bring 350 million hectares of 
the world’s deforested and degraded land into restoration by 2030 (Forest Declaration, n.d.; The 
Bonn Challenge, n.d.). 
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2. Sustainable Development Goal 15

In 2015, all UN Member States adopted the 2030 Agenda for Sustainable Development, providing 
a common blueprint for peace and prosperity for people and the planet, now and into the future. 
At its core are the 17 SDGs. These are essentially an urgent call to action to end poverty and other 
deprivations, improve health and education, reduce inequality and spur economic growth – while 
tackling climate change and protecting ecosystems such as forests and oceans. Goal 15 specifically 
promotes sustainable forest management as a way of protecting and preserving the social and 
ecological benefits of land-based ecosystems for future generations (UN, n.d.a).

3. The 2015 Paris Agreement 

The Paris Agreement is an agreement within the United Nations Framework Convention on Climate 
Change (UNFCCC) that predominantly deals with the mitigation of greenhouse gas emissions and 
climate change adaptation. It represents one of the biggest climate change milestones in history 
— 195 countries and the European Union pledged to implement measures to tackle climate change. 
Importantly, Article 5 of the Agreement identifies forests as a valuable nature-based solution for 
achieving the global climate goal and encourages participating countries to implement actions that 
stimulate results-based payments and REDD+ strategies (see section 4 below). At the heart of the 
accord are the Nationally Determined Contributions (NDCs), which are the fundamental mechanisms 
by which participating countries communicate their climate mitigation and adaptation efforts in 
relation to the long-term goals5 of the Paris Agreement (FAO, 2020).

4 Reducing Emissions from Deforestation and Forest Degradation (REDD+)

REDD+ is one of the proposed international solutions to climate change under the UNFCCC. REDD 
stands for Reducing Emissions from Deforestation and Forest Degradation, with “+” expanding the 
programme to include conservation, sustainable forest management, and the enhancement of forest 
carbon stocks. A major goal of REDD+ is to reduce global carbon emissions from deforestation by 
providing financial incentives to developing countries to stop or reverse the loss of forests. Key areas 
for policy action include adopting policies and legislation, implementing measures to minimise 
deforestation, and involving local communities to participate, among others (Harris & Stolle, 2016; 
FAO, 2020).

OVERVIEW OF NDCS IN AFRICA AND AFR100 
The international agreements previously identified have set important standards and guidelines 
for sustainable forest management with some of these principles informing regional initiatives 
and the development of NDCs across Africa. This section provides a brief overview of NDCs in 
Africa, examples of countries with NDCs focused on forestry, and a brief description of the African 
Landscape Restoration Initiative (AFR100). A more comprehensive analysis of the strengths and 
weaknesses of African countries’ NDCs in relation to sustainable forest management is beyond the 
scope of this report.

NDCs IN AFRICA:

When looking at the content of African countries’ NDCs, the forestry sector is identified as a key 
area of climate mitigation and adaptation. Along with the forestry sector, more than 85% of African 
countries selected agriculture and land use sectors as priorities in their NDCs, with 71% explicitly 
referring to agroforestry (Rosenstock, et al., 2018; FAO, 2020). 

5   The goals of the Paris Agreement are to hold the increase in the global average temperature to well below 2oC, 
to pursue efforts to limit the increase to 1.5oC, and to achieve net zero emission in the second half of this century 
(Wolosin & Harris, 2018).
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Of 30 African countries participating in REDD+, 17 also included ‘agroforestry outside forests as 
a response measure to the drivers of deforestation and forest degradation’ (Rosenstock, et al., 
2018, p. 2). By 2020, 50 African countries had submitted NDCs, with Rwanda, Kenya, Zambia, 
and Senegal being the only countries on the continent to submit a new target ahead of deadline 
(Climate Action Tracker, 2020a). Box 6.1 briefly shows some of the key forestry focus areas in the 
NDCs of Ethiopia, Nigeria, and Ghana.

Spotlight on African countries with strong forestry 
aspects in NDCs

Country   NDC Intervention areas

Ethiopia

Nigeria

Ghana

• Mitigation efforts centre on the forestry 
sector

• A key goal is to expand forest cover by more 
than seven million hectares by 2030

• Ethiopia is considered one of the few countries 
whose policies are in line with limiting global 
warming to 2°C
(UNDP & UNFCCC, 2019; Climate Action Tracker, 2020b)

• Sustainable forest management is a priority 
sector for mitigation and adaptation, 
specifically through REDD+

• In Ghana’s REDD+ strategy, the expansion 
of cocoa and other tree crops are identified 
as key drivers of forest degradation and 
deforestation

(FAO, 2015b; Rosenstock, et al., 2018)

• Reforestation is a key focus area 
• Some of Nigeria’s strategies for protecting 

forests include:
• Strengthening the implementation of 

community-based resource management 
programmes 

• Restoring community and private natural 
forests, plantations, and nurseries

• Improving the management of forest 
reserves and enforcing low impact logging 
practices

(UNFCCC, n.d.)

Box 6.1
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African Landscape Restoration Initiative (AFR100):
AFR100 is a country-led initiative in response to the African Union’s goal to restore 100 million 
hectares of deforested and degraded land across Africa by 2030. The initiative connects participating 
countries with the necessary financial and technical support to scale up restoration. 
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Figure 14: Africa restoring 100 million hectares of deforested and degraded land by 2030  (African Forest 
Landscape Restoration Initiative, 2017)

So far, 29 African countries have signed on and committed to restoring a total of 125 million 
hectares of land, exceeding the original 100 million hectare target. Nigeria alone committed to 
restoring 4 million hectares of forest (Dunne, 2020). These commitments contribute to the Bonn 
Challenge and the African Union Agenda 2063 and accelerate progress towards achieving the SDGs 
and the Paris Agreement (World Resources Institute, n.d.).
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Challenges and gaps:
Despite some progress on NDC commitments, there are several challenges that continue to hold 
many African countries back from meeting their commitments. Three of these challenges are 
especially relevant for improving sustainable forest management in Africa, including (AfDB, 2018):

• Little to no alignment between NDCs and National Development Plans: While most 
African countries pledged NDC commitments, many NDCs were put together hastily 
without any strategic alignment with national development plans and SDGs;

• Limited coordination between institutional frameworks and authorities: There is a 
need for stronger coordination between institutional frameworks and ministers or 
departments so the NDCs align with National Development Plans, and SDGs; and

• A lack of consistent, reliable data: Many African countries’ NDCs do not describe how 
they intend to monitor and report on climate action. There is also a lack of consistent, 
reliable, and comparable data.

RECOMMENDATIONS FOR PEOPLE-CENTRED, 
SUSTAINABLE FOREST MANAGEMENT

When it comes to a green recovery from the COVID-19 pandemic in Africa, forests and the livelihoods 
of forest-dependent and indigenous people need to be at the centre of recovery interventions. In 
particular, these interventions need to be implemented sustainably and equitably, and decrease the 
vulnerability and increase the resilience of forests and the people that depend on them (FAO, 2020). 
African governments are urged to adopt and implement the following recommended practices and 
policies to ensure a people-centred approach to sustainable forest management.

1. Strengthen coordination of policy alignment, institutional coordination and 
law enforcement to improve the protection and management of Africa’s 
forests and the land and forest rights of local populations. 

The increase in economic vulnerability due to the COVID-19 pandemic means more vulnerable and 
marginalised communities will turn to forests to meet their livelihood needs. As such, healthy and 
sustainably managed forests are  essential because they help reduce poverty among vulnerable 
communities, as well as increase economies’ and societies’ resilience and ability to ‘withstand 
pandemics, climate change and other global challenges’ (UN Department of Economic and Social 
Affairs, 2020, p. 1). In the post COVID-19 context, African governments have a unique opportunity 
to build back better by developing policies and making investment decisions that place forest-
based, people-centred solutions at the heart of their recovery plans. 

To do so, governments need to ensure forestry institutions are properly staffed, equipped and given 
the necessary authority to enforce legal frameworks. Along with stronger institutions, clear legal 
frameworks and coherent policy measures are essential, specifically those that integrate countries’ 
NDC commitments, balance competing interests between different stakeholders, and guarantee the 
protection of forests and local communities’ rights (Megevand, 2013; FAO, 2018; UN Department of 
Economic and Social Affairs, 2020). 

The following recommendations must be considered when adopting and amending forest-related 
laws and policies (Megevand, 2013; UN Department of Economic and Social Affairs, 2020): 

• Promote sustainable forest management through multi-sectoral coordination and 
implementation of the UN Strategic Plan for Forests 2030 across government departments, 
local institutions and stakeholders and regional institutions.
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• Create post-COVID-19 recovery programmes that build resilience and improve 
livelihoods of forest-dependent, indigenous and community groups, while also boosting 
investment in forestry-related jobs specifically relating to afforestation, reforestation, 
conservation, agroforestry and urban forestry.

• Accelerate the transition to cleaner renewable energy sources and energy-efficient 
technologies to reduce household dependency on fuelwood and CO2 emissions. 
Studies in East Africa show how access to, adoption and use of renewable energy 
sources at the household level reduces pressure on local forests and other ecological 
resources (Wassie & Adamarola, 2019). Yet, several barriers continue to prevent 
further dissemination of these alternative energy sources, including development and 
implementation of enabling policies, institutional capacity, and the high initial set 
up cost. To overcome these barriers, governments must (Wassie & Adamarola, 2019): 
 
 
 
 
 
 
 
 

• Improve ‘forest law enforcement and governance systems’ by strengthening national 
forest authorities, as well as enhancing the monitoring of illegal logging and collection 
of timely data on the status of forests (see point 5) (UN Department of Economic and 
Social Affairs, 2020, p. 4). 

• Develop strategic partnerships to improve oversight and monitoring of activities at the 
local level. Regulation in Central African countries is often difficult due to governance 
issues, security risks and lack of capacity.

2. Invest in participatory land use planning in order to identify the different 
types of land use across national and regional territories. 
A comprehensive land use plan will help identify forest areas in need of restoration or protection, 
single out non-forested areas that could be used for other purposes such as agriculture, as well 
as reduce the likelihood of conflict arising from competing land use interests (e.g. conservation 
priorities vs. livelihoods of local communities). Developing land use plans that are both sustainable 
and socially just requires equal participation and input from a variety of groups, including civil 
society, smallholder farmers, the private sector and different levels of government. A good example 
of this is Farmer Managed Natural Regeneration, which has been used as a land restoration technique 
to combat poverty and hunger amongst poor subsistence farmers since 1983 by increasing climate 
resilience, as well as food and timber production. It is a low-cost, sustainable, and easy method of 
restoring and improving agricultural, forested and pasture lands (UN, n.d.b). Various groups such 
as farmers, nomadic herders, women, NGOs, traditional and government leaders amonth others 
are usually brought together in participatory meetings to learn more about the technique and how 
it connects to their livelihoods. Country-specific land use plans and national development plans 
must also align with international agreements and regional forestry approaches or strategies 
(Megevand, 2013).

3. Adopt a community based and female-led approach by transferring 
governance and management of local forests to forest-dependent/
indigenous communities, with the state as the coordinator. 
Many communities throughout Africa continue to rely on wood fuel (fuelwood and charcoal) to meet 
their energy needs for cooking and heating. As chapter 3 and 4 have explained, these activities are 
contributing towards deforestation and degradation across the continent  (FAO, 2017a). As a type 

Develop and implement enabling policies that support the sector and align with 
NDPs and NDCs.

Establish innovative and sustainable financing programmes by working with the 
private sector and public finance institutions such as the African Development 
Bank to make these technologies more accessible, especially to the very poor.

Strengthen the monitoring, institutional, logistical and human resource capacity 
of local dissemination offices and staff.

- 

- 

 
-
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of participatory forest management, community forest management uses participatory processes 
to involve communities in protecting and conserving existing forests, while fulfilling their 
livelihood needs and aspirations. Community forestry is considered more inclusive and effective 
in addressing the ways in which their activities (e.g. fuelwood collection, charcoal production, 
etc.) may be contributing to deforestation and degradation (Foncha & Ewule, 2020).

There are many examples of indigenous and forest-dependent communities such as the Baka 
and Bagyeli indigenous communities in the Congo Basin (see Box 6.2), which have played, and 
continue to play, a significant role in reducing forest emissions and maintaining or enhancing 
carbon stocks, while at the same time sustaining their own livelihoods (FAO, 2010; Parrotta, et al., 
2016; Foncha & Ewule, 2020). 

Along with community forestry, women’s involvement is equally important. Women have 
developed a rich local knowledge of forest biodiversity through their collection of fuelwood, 
medicinal plants and other non-wood fuel products (FAO, 2018, p. 20). While ‘community forestry 
is often viewed as a platform for improving women’s rights’ (FAO, 2018, p. 23), further gender 
sensitivity is required to encourage participation of women in leadership and decision-making 
processes at the community level (Terungwa, 2020).

4. Adopt or strengthen existing policies on land and forest tenure rights as 
a prerequisite for community-based and female-led sustainable forest 
management. 
Addressing the rights and responsibilities of communities living in or near forests must be at the 
centre of any community-based management approach. According to the FAO (2018), the rate of 
deforestation decreases in areas where local communities’ rights are guaranteed and enforced. 
With clear rights and security of tenure, communities are more likely to invest in long-term 
sustainable practices, such as reforestation and agroforestry, provided that their families and 
successors benefit (Megevand, 2013; FAO, 2018). For example, when local communities in the 
Mount Oku forests of Cameroon were granted legal rights of access to ‘their forest’, they decided 
to discontinue any activities they felt were damaging to the health of the forest. They banned 
fuelwood exploitation for commercial purposes, limited animal grazing to areas of grass, and 
adopted certain farming techniques to reduce the risk of forest fires (Foncha & Ewule, 2020).

On the other hand, weak land governance and land tenure rights often leave vulnerable groups 
such as women and indigenous communities at risk in many African countries. From Senegal 
to Ethiopia and Mozambique, large scale land acquisitions between foreign (and sometimes 
domestic) investors and African governments have become widespread over the past two decades, 
in a phenomena often referred to as ‘land grabbing’ or ‘green grabbing’6 (Batterbury & Ndi, 2018). 
Many African governments – particularly those with weak land and tenure rights or those needing 
to balance their budgets ‘breach existing customary and communal land tenure arrangements to 
reallocate land and forests to firms, foreign governments, and speculative investors – particularly 
for agricultural development’ (Batterbury & Ndi, 2018).

Apart from the profound environmental implications (e.g. land use change), these land deals often 
undermine the rights of local populations (women, forest-dependent communities, farmers and 
herders), with most deals involving some form of dispossession or eviction of local communities 
from their land or resources without compensation (Batterbury & Ndi, 2018, p. 574).

As Box 6.2 and 6.3 outline, a number of international and regional mechanisms and instruments 
are currently in place to protect and promote the rights of women and indigenous communities. 
Yet, there are numerous examples where indigenous communities in Africa continue to be 
marginalised and suffer human rights abuses (see Box 6.3). Along with more effective enforcement, 

6  Land grab refers to a change in power and control of ownership over large quantities of land and resources in 
relation to food security crises, climate change impacts and economic drivers. Green grabbing also involves 
a similar transfer in control and use of resources, but specifically on the basis of ‘green credentials’ such 
as biodiversity conservation for carbon offsetting. According to Batterbury and Ndi (2018), large scale land 
acquisition is a more accurate term to use than ‘land grab’, as the latter does not include or refer to acquisition 
of land or resources for mining or infrastructure purposes.
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The Protocol provides a comprehensive set of human rights for African women, 
encompassing civil and political, economic, social, cultural and environmental rights. 
It challenges the stereotypes about women’s roles in society and by promoting women’s 
rights, establishes women as equal partners with men in the development of their 
communities (African Union Commission, 2016).

In relation to gender sensitive forest management approaches, Articles 18 and 19 of 
the Protocol are most appropriate, as these refer to women’s rights to a healthy and 
sustainable environment.

The most relevant aspects of Article 18 include:

1. ‘Women shall have the right to live in a healthy and sustainable environment.’

 (African Union Commission, 2016, p. 17)

2. ‘States Parties shall take all appropriate measures to: 

a) Ensure greater participation of women in the planning, management 
and preservation of the environment and the sustainable use of natural 
resources at all levels.

b) Promote research and investment in new and renewable energy sources and 
appropriate technologies, including information technologies and facilitate 
women’s access to, and participation in their control.

c) Protect and enable the development of women’s indigenous knowledge 
systems.’ 

(African Union Commission, 2016, p. 17)

The most relevant aspects of Article 19 include:

1. ‘Women shall have the right to fully enjoy their right to sustainable development. 
In this connection, the States Parties shall take all appropriate measures to: 

a) Introduce the gender perspective in the national development planning 
procedures.

b) Ensure participation of women at all levels in the conceptualisation, 
decision-making, implementation and evaluation of development policies 
and programmes. 

c) Promote women’s access to and control over productive resources such as 
land and guarantee their right to property.’

(African Union Commission, 2016, pp. 17-18)

Box 6.2
The Protocol to the African Charter on Human and People’s 
Rights on the Rights of Women in Africa (Maputo Protocol)

African governments must develop clearer policies to secure the land and forest rights of poor and 
vulnerable groups of people, such as women, youth, indigenous or forest-dependent communities, 

and landless farmers (Megevand, 2013; Rahman, et al., 2017; FAO, 2018).
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Across Africa, there are many examples of ethnic and indigenous groups that have been forced off 
their land in the name of protecting nature. The anti-people agenda embedded in this approach is 
not only unjust in terms of human rights abuses, but it also marginalises the ‘very people who have 
protected forests for millennia and who represent one of our best hopes for doing so’ (Vidal, 2016).

Based on international human rights law, African states have obligations to act or refrain from acting 
in certain ways in order to safeguard the human rights of all populations, regardless of ethnicity, 
race, sex, nationality or any other status. The UN has defined human rights in terms of civil, social, 
economic and political rights, with specific standards adopted to protect vulnerable groups (women, 
children, minorities, etc.) from discrimination. Numerous mechanisms and instruments exist to 
protect and promote these rights, as well as to ensure states fulfil their responsibilities (UN, n.d.c). 
One example is the United Nations Declaration on the Rights of Indigenous People.

The United Nations Declaration on the Rights of Indigenous People 

Adopted in 2007, the declaration is not a legally binding instrument, but it does identify the 
individual and collective rights of indigenous peoples and how existing human rights standards 
apply to indigenous peoples. Furthermore, it establishes a universal framework of standards to 
guarantee the wellbeing, survival and dignity of indigenous peoples (UN, 2008).  

In relation to land and forest rights, some of the key rights in the declaration include:

• Article 3: ‘Indigenous people have the right to self-determination’ (UN, 2008, p. 4).

• Article 9: ‘Indigenous peoples shall not be forcibly removed from their lands or 
territories. No relocation shall take place without the free, prior, and informed consent of 
the indigenous peoples concerned and after agreement on just and fair compensation…’ 
(UN, 2008, p. 6).

• Article 18: ‘Indigenous people have the right to participate in decision-making matters 
which would affect their rights…’ (UN, 2008, p. 8).

• Article 26(1): ‘Indigenous peoples have the right to lands, territories, and resources 
which they have traditionally owned, occupied, or otherwise used or acquired’ (UN, 
2008, p. 8).

• Article 26(3): ‘States shall give legal recognition and protection to these lands, 
territories and resources…’ (UN, 2008, p. 8).

Examples of human rights abuses due to weak land rights for indigenous communities 

across Africa:

Many African states have adopted various international human rights law instruments, including the      
United Nations Declaration on the Rights of Indigenous Peoples, and yet, indigenous communities 
across Africa continue to face discrimination and human rights abuses.

Maasai groups in Tanzania

Over the past decade, thousands of pastoralist Maasai groups have been forced off their land in 
an area close to the Serengeti, Maasai Mara and Ngorongoro National Parks. The government has 
allowed these forced removals in order to establish conservation and hunting areas. In 2009, 200 
homes were burned and 3,000 people were left homeless. With many more forced evictions since 
then, the rights and livelihoods of the Maasai groups continue to be undermined (Vidal, 2016; 
Schiffman, 2020).

Box 6.3 Land grabs vs land rights: The importance of safeguarding human 
rights of indigenous communities
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Baka and Bagyeli indigenous communities in the Congo Basin

For centuries, the indigenous Baka and Bagyeli populations in the Congo Basin have lived in 
harmony with nature. Living deep within the forest, they have used their knowledge of their 
surrounding environment to meet their livelihoods needs, while still respecting the limits of 
the forest ecosystem. In most cases, where these indigenous groups have managed community 
forests, the forests have ‘shown signs of renewal and sustainability’ (Check, 2011). More recently, 
the indigenous Baka and Bagylei communities, who live near Nki National Park in south-east 
Cameroon or the Messok Dja forests in the northern Republic of the Congo, have endured abuse 
and human rights violations. They have suffered violence from eco-guards, been forced out of 
their forests with some of their camps burnt, or excluded or restricted from accessing the forests 
they depend on for their livelihoods (Vidal, 2016; Schiffman, 2020; Survival International, 2020).

Sengwer and Ogiek indigenous communities in Kenya

For years, many indigenous groups in Kenya have had their livelihoods and rights threatened and 
undermined. Both the Sengwer in the Western Highlands and the Ogiek living in the Mau Forest 
have been forcibly evicted from their ancestral forest lands and their homes burnt. With an influx 
of logging companies and illegal settlers, the Ogiek, who have lived in the Mau forest for centuries, 
do not consider themselves responsible for its degradation. Kenya’s approach to indigenous 
groups is not surprising considering there is no specific legislation on the rights of indigenous 
peoples, nor has it adopted the United Nations Declaration on the Rights of Indigenous People. 
Although the African Court of Human and People’s Rights ruled in favour of the Ogiek community 
and their right to stay in the Mau forest in May 2017, the Ogiek are still struggling to have this right 
recognised or implemented (Vidal, 2016; IWGIA, 2019).

5. Improve data collection and monitoring by investing in studies at national 
or subnational levels. 

These studies will enable governments to develop policy measures that maximise the potential 
contribution of forests and trees, gain clarity on the social, environmental and economic impacts 
of forest conservation, and gather evidence of institutional barriers (FAO, 2018). For instance, 
there are still information gaps regarding the Congo Basin forest, climate and weather patterns, 
the impact of climate change on forest ecosystem dynamics, and whether increased deforestation 
will lead to a tipping point or not (Bergen, 2019).

To improve data availability in Africa, studies need to include (FAO, 2018; UN Department of 
Economic and Social Affairs, 2020): 

• Data on the current status of forests and trees, and their contribution to achieving the 
SDGs. 

• Identification of data gaps and appropriate metrics or indicators to measure progress.

• Qualitative evidence of forests’ contribution to social systems.

• Analysis of how the COVID-19 pandemic has affected progress towards sustainable 
forest management.

• Recommendations of policy measures that would have the greatest impact. 

Studies would also benefit from the involvement of different stakeholders, particularly 
collaborative research between scientists and local/indigenous communities who continue to use 
their traditional knowledge (Parrotta, et al., 2016; FAO, 2018).

Box 6.3 continued
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6. Preserve traditional ecological knowledge. 
Across the world, many local communities have sustainably managed forests for generations, using 
practices based on indigenous knowledge systems. These practices have enabled them to provide for 
their livelihood needs without undermining the capacity of the ecosystems/forests in which they 
live (Check, 2011; Parrotta, et al., 2016). For instance, a 2016 study of rural communities in Northern 
Ghana highlights how diverse forms of traditional knowledge (totems, customs, rituals, traditionally 
protected areas, etc.) continue to inform the ways in which ecosystem services are managed in these 
villages. However, the study also found that older generations identified and used the traditional 
knowledge and practices more than younger generations. The intergenerational loss of traditional 
knowledge systems, occurring in many indigenous communities across the world, reinforces the 
importance of preserving these knowledge systems and practices (Parrotta, et al., 2016).

7. Work with and involve the private sector to develop and commit to zero-
deforestation supply chains. 
Local and foreign companies need to develop policies to hold suppliers accountable to prevent their 
products and services (e.g. paper, palm oil, soy, beef, etc.) from contributing to deforestation. As a 
response to global efforts to curb deforestation and forest degradation, numerous retailers and public 
finance institutions have committed to zero-deforestation supply chains or excluded deforestation 
from financing policies (FAO, 2018).

The Cocoa & Forests Initiative is one example of such a commitment. The initiative is an active 
commitment between three of the top cocoa-producing countries, Ghana, Côte d’Ivoire, and Colombia 
(where roughly 60% of cocoa is produced), with 35 leading cocoa and chocolate companies having 
signed on. The aim of the initiative is to ‘[work] together, pre-competitively, to end deforestation and 
forest degradation in the cocoa supply chain, with an initial focus on Ghana and Côte d’Ivoire’ (IDH 
Sustainable Trade, n.d.). In addition to the statement of intent, government and leading chocolate 
and cocoa companies in Ghana, Côte d’Ivoire, and Colombia have signed on to Frameworks for Action, 
with a specific focus on: 

1) Conserving existing forested land, as well as restoration of degraded forested lands due to cocoa 
farming.

2) Sustainably intensifying and diversifying farmers’ income to improve their yields and livelihoods, 
reducing pressure on nearby forests.

3) Engaging and empowering cocoa growing communities.

Ghana and Côte d’Ivoire turned their Frameworks for Action into National Implementation Plans. 
These were released in June/July 2018, with detailed timelines, responsibilities, monitoring and 
evaluation, and governance frameworks (IDH Sustainable Trade, n.d.). However, Cote d’Ivoire still lost 
47,000 hectares of forest in 2020 to cocoa production, despite industry pledges to stop deforestation 
(Aboa, 2021). This example is a reminder that industry or government commitments are only the first 
step; further work is required to translate them into action.

INTERVENTIONS TO ENHANCE AND CONSERVE 
FORESTS’ ABILITY TO SEQUESTER AND STORE 
CARBON

The deforestation and degradation of Africa’s forests is occurring at an alarming rate. Thankfully, a 
range of interventions can be used to rehabilitate degraded tropical ecosystems, which enhances their 
ability to store and sequester carbon (Rahman, et al., 2017). These recommended interventions have a 
number of livelihood and climate-related benefits, such as protecting biodiversity, improving climate 
change mitigation and resilience efforts, and enhancing food and water security (World Resources 
Institute, 2015). As practices for sustainable forest management, they need to be planned carefully, 
adapted to each forest ecosystem or to the condition of the forest (FAO, 2010).
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Alongside people-centred policies, African governments are urged to adopt and implement the 
following practices as part of their national approaches to sustainable forest management:

1. Use reforestation and forest restoration to rehabilitate existing forest areas 
and density
Reforestation and restoration help to rebuild the carbon stocks of existing forests and woodlands that 
have been degraded, while at the same time improving their capacity to sequester carbon. A few 
examples of reforestation and restoration practices include: 

• Enhancing carbon stocks by using a silviculture system as a management practice to 
support the regeneration of forest ecosystems. Silviculture refers to the science and 
practices involved in ‘controlling the establishment, composition, structure and growth of 
the forest’ to meet certain objectives (Rahman, et al., 2017, p. 288). The type of silviculture 
practices used will depend on the region and forest ecosystem.

• Adopting integrated fire management practices as part of national climate mitigation and 
adaptation strategies. Improving local and national capacities to prevent or reduce the 
risk of large wildfires will protect natural and planted forests’ ability to sequester or store 
carbon (FAO, 2010)

• Managing forest health and biodiversity reducing the risk of pest outbreaks or impacts on 
forests. Increased temperatures and extreme weather due to climate change are altering 
the development and spread of pests and diseases by increasing the rate at which pests 
digest food as well as the activity of ectothermic (cold-blooded) pests, which are then 
able to reproduce at higher rates (Deutsch, et al., 2018). An outbreak of pests or diseases 
in forests, if left unchecked, could potentially alter a forest’s status from a carbon sink to 
a carbon source. For these reasons, curbing the spread of pests and diseases helps protect 
the health of forests, reduces the likelihood of forest degradation, and builds forests’ 
resilience to climate change (FAO, 2010). 

2. Use agroforestry and urban forestry practices to increase tree cover outside 
forests, often referred to as afforestation 
Afforestation differs to reforestation in that it usually involves planting trees in areas where there 
was previously no tree cover or where forests have been missing for a long time, with the potential 
to rehabilitate degraded lands (e.g. agricultural lands) (FAO, 2010). Across the world, trees outside 
forests play an important role in climate mitigation and adaptation efforts (see Box 6.4). Reliance on 
wood fuel as a source of energy remains prevalent across much of Africa, but the demand for wood fuel, 
especially in urban or more densely populated areas, places pressure on natural forests such as those 
in the Congo Basin. 

In this way, agroforestry and urban forestry offer a more sustainable supply of wood, while reducing 
the pressure on natural forests (Megevand, 2013). For example, in urban areas, trees that sequester 
high volumes of carbon can be planted 20 or more metres from pedestrian paths. These species not 
only aid in carbon uptake, but also provide shade and, in the case of fruit trees, food for citizens (Eneji, 
et al., 2014). 

Some of the key benefits associated with agroforestry (planting of trees amongst crops and livestock) 
and urban forestry include (FAO, 2010; Megevand, 2013; Rahman, et al., 2017):

• Preventing further land degradation
• Carbon storage
• Improving air quality
• Increasing biodiversity
• Providing shade, fruit and nuts
• Diversifying land use practices
• Increasing sustainable wood supply and sources of income for livelihoods 
• Increased water holding capacity



While agroforestry practices help build carbon stocks, there are also criticisms linked to afforestation. 
Some scientists argue that replacing one ecosystem with a forest is not a solution; this is simply 
disrupting natural ecosystems, particularly when forests replace other carbon sinks (such as 
grasslands), become monocultures, or are planted purely for commercial purposes (Lawal, 2014). 
To enhance the sustainability of afforestation efforts, Box 6.5 identifies some key guidelines and 
practices to adopt when planting trees. 

To date, 29 African countries have committed to restoring a total of 125 million hectares of land. 
These commitments contribute to the Bonn Challenge, the African Union Agenda 2063, and the 
Paris Agreement. 

Below are examples of reforestation and afforestation initiatives by African countries:

Ethiopia set a one-day world record by planting over 350 million tree seedlings in July 2019. Within six 
hours, 150 million trees had been planted (African Forest Landscape Restoration Initiative, 2019a; UNDP 
& UNFCCC, 2019). The tree planting exercise is part of Ethiopia’s wider reforestation campaign, referred 
to as the ‘Green Legacy’.   Unfortunately, a substantial number of trees selected for planting were not 
indigenous to the ecological environment in which they were planted. In addition, by encouraging mass 
plantings to meet a national quota, the country has overlooked historical afforestation issues such as 
the disturbance of native ecosystems and a loss of biodiversity (Quartzafrica, 2019). It is important 
that the guidelines indicated in Box 6.5 area are adhered to when implementing forest restoration and 
afforestation practices. 

Madagascar has made degraded mangroves one of five priority areas for intervention as part of AFR100. 
Since 2012, the Regional Directorate of the Environment, Ecology and Forests of the Boeny Region has 
used campaigns to improve awareness on the importance of preserving mangroves. Local communities 
in the Boeny Region have contributed to restoring 328 hectares of mangroves (African Forest Landscape 
Restoration Initiative, 2019b)

In Rwanda, a grassroots organisation (ARCOS), comprising a network of female-led cooperatives, 
obtained funding in 2018 to plant 40,000 trees in an effort to boost farmers’ crop productivity and food 
security. They are scaling up their efforts to protect the threatened Gishwati Forest (African Forest 
Landscape Restoration Initiative, 2019c).

Planting trees is a way of restoring degraded forests and local ecosystems, resulting in 
many different ecological, cultural and spiritual benefits. With huge areas of degraded land, 
the opportunity for restoration in Africa is significant. One way to do this is by growing 
multipurpose trees and shrubs on degraded land and in urban areas. As shown in Box 6.4, 29 
African countries have committed to restoring 125 million hectares of degraded forests. Though 
these commitments are impressive, certain guidelines and practices need to be followed when 
planting trees or restoring land to avoid disrupting other natural ecosystems, particularly those 
that act as carbon sinks. A number of key guidelines are identified below (The GroundsGuys, 
2015; DeWitt, et al., 2020; UN, n.d.d).

6 practices for planting trees

1. Work with people 
Select a site where there are people to look after the trees. This is especially important at 
the seedling stage, as lack of proper care and monitoring will result in low seedling survival. 
Creating community awareness about the importance of trees will increase their interest in 
looking after and protecting the trees. 

Box 6.5

Box 6.4
African countries take initiative to scale up reforestation and 
afforestation efforts

What to do when planting trees
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3. Reconcile conservation of forests with the need for food security through 
agricultural production

With large-scale commercial and subsistence agriculture contributing towards deforestation in 
Africa (FAO, 2016), governments across Africa can adopt numerous strategies to reconcile food 
security/livelihood needs and forest conservation (see Box 6.6).

Box 6.5 continued

2. Identify sites with water 
Only plant at sites where there is sufficient and reliable access to water. 

3. Plant in the right weather  
Find out the appropriate time and weather conditions for planting trees in the identified area. 

4. Plant in the right place, according to size 
All young trees are small. Do your research to make sure the mature tree’s branches will not 
run into telephone lines or buildings later on.

5. Work with nature 
 It is best to plant trees on former forest land where they will thrive, rather than other 
natural habitats such as grasslands or wetlands. If they are being planted elsewhere, identify 
indigenous trees most suited to the selected site to ensure their survival and prevent invasion 
or disruption of the existing natural ecosystem. Planting trees that are not indigenous to the 
area can create challenges for people and the environment, especially if they become invasive. 
On the other hand, planting fruit trees in urban areas could boost food security and store 
carbon. 

6. Plan, nurture, and monitor 
Planning where to plant trees, followed by nurturing and monitoring of their growth, is 
important to ensure their survival.

Reforestation does not need to compete with food security or the livelihoods of forest-dependent 
people. Proper land use planning can identify non-forested, degraded and peri-urban lands for 
agricultural production. Two specific methods to improve food production while simultaneously 
conserving forests include the promotion of regenerative agriculture and the empowerment of 
smallholder farmers. These include:

• Promoting regenerative agriculture, including agroecology, agroforestry to improve 
productivity and enhance soil fertility, while building resilience. In response to rising 
energy and food needs, agroforestry has been piloted around urban centres such as 
Kinshasa.

• Empowering smallholder farmers to adopt sustainable agricultural practices (e.g. 
agroecological methods) by improving their access to land, skills transfer, markets, or 
sustainable production inputs. Along with positive incentives, incentives with adverse 
impacts on forests need to be removed. For instance, ‘regulatory provisions that link 
property rights on land with forest clearing’ (Megevand, 2013).

Box 6.6 Reconciling food production with forest conservation
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REPORT SUMMARY
As the global community grapples with the socio-economic costs of COVID-19, the UN recognises 
that forests are at the heart of a just, green recovery. The UNFCCC has scheduled its 26th Conference 
of Parties (COP26) in Glasgow for November 2021. This summit will serve as an ‘a de facto deadline 
for countries to increase their 2030 goals under the Paris Climate Agreement’ (Hamid, 2020). In 
this moment of global uncertainty, Africa must recognise the intrinsic value of its forests and 
choose to shift towards an inclusive and sustainable pathway for both its land and its people.

According to the New Climate Economy, bold climate action could deliver at least US$26 trillion 
in global economic benefits and generate over 65 million low-carbon jobs by 2030 (Africa Growth 
Initiative, 2020). With many African countries aspiring for economic emergence, this poses a rare 
opportunity for Africa to contribute significantly towards the development and implementation of 
effective carbon-mitigation strategies. However, if Africa continues to lose its tropical forests at 
the current rate of 3.94 million hectares per year, the continent may not only fail to benefit from 
these unique economic opportunities, but will further exacerbate the climate crisis by weakening 
the tropical forest carbon sink and releasing massive amounts of CO2 into the atmosphere.

With the Amazon forest predicted to lose its ability to store carbon by 2035, African forests 
could become one of the world’s most important weapons in the fight against climate change. 
As such, African governments have a moral, social and economic obligation to capitalize on the 
global demand for climate mitigation strategies by prioritising tropical forest management in the 
context of carbon sinks.

The carbon cycle and carbon sinks

Carbon plays a vital role in regulating the earth’s temperature. However, by burning fossil fuels 
and altering landscapes, humans have disrupted the natural cycle of carbon. This disruption has 
prompted a rise in atmospheric carbon from 280 parts per million to over 400 parts per million 
since the onset of the Industrial Revolution, with atmospheric CO2 levels rising 100 times faster 
than previous natural increases just in the last 60 years (Lindsey, 2020). This has resulted in a 
phenomenon known as ‘the greenhouse effect’ and global warming. Thankfully, the earth’s natural 
carbon sinks – oceans, soil systems, grasslands and forests – have helped mitigate the impact of 
climate change by absorbing more than half of the emissions released into the atmosphere during 
this period. Tropical forests in particular are considered safe reservoirs of excess carbon and are 
one of the few natural solutions to mitigate climate change.

When undisturbed, tropical forests absorb and store more carbon than what they release back into 
the atmosphere. However, climate change has reduced the rate at which forests absorb carbon 
and accelerated the release of CO2 into the atmosphere. In addition, deforestation and forest 
degradation contribute considerably towards greenhouse gas emissions and have reduced the size 
of the forest carbon sink. Without intervention geared towards restoring and regenerating forest 
ecosystems, the combination of these factors will ultimately reduce the overall strength of the 
tropical forest sink and eventually cause it to reverse into a net source of carbon.

The state of Africa’s tropical forests

Since 2010, Africa has been subjected to deforestation at a rate that is twice the global average. 
This is concerning as Africa’s tropical forests store vast amounts of carbon in their above- and 
below-ground biomass. Central Africa, home to the Congo Basin, contains around 46 billion 
metric tons of carbon in its vegetation; West Africa houses the bulk of its carbon in mangroves 
and watersheds; the carbon of East Africa’s forests is stored in the Eastern Arc Mountain Forests, 
coastal forests as well as the Miombo woodlands; and forests distributed across Southern Africa 
store anywhere between 36-235 metric tons of carbon per hectare. 
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In addition to carbon sequestration, forests play a key role in African economies and provide a 
substantial source of employment and economic growth. Forests also provide regulating and 
ecosystem services, such as air and water purification and waste decomposition, which are 
considered equally important for the economic sector and the livelihoods of forest-dependent 
peoples. Finally, biocultural relationships, in which cultural values often shape tropical forest 
diversity, are considered important for the conservation of biodiversity as well as cultural heritage 
of indigenous peoples that reside within forest ecosystems.

Despite the demonstrated value of tropical forests, deforestation in Africa is on the rise and is 
driven by a complex combination of socio-economic, cultural and political factors. Vulnerable 
to land use change, population expansion, poverty and political instability, the main factors that 
contribute towards deforestation and forest degradation in Africa include: Urban growth, wood 
fuel production, large- and small-scale agriculture, industrial logging, and mining. As such, East 
Africa has lost all but 10% of its coastal forests, the DRC lost more than 481,248 million hectares 
of forest in 2018 alone, and West Africa’s remaining 10% of forests are heavily fragmented and 
degraded..

Protecting Africa’s forests
 
Protecting and managing Africa’s forests must take place in a way that recognises their 
inherent socio-cultural, economic and ecological values in order to contribute towards the just 
green recovery. This is emphasised by international agreements, such as the UN’s Sustainable 
Development Goal #15 and the 2015 Paris Agreement, that act in the best interest of forests by 
promoting forest restoration, sustainable forest management and reducing CO2 emissions from 
deforestation and forest degradation.

International agreements set important standards and guidelines for regional initiatives and 
the development of NDCs across Africa. However, several capacity gaps prevent many African 
countries from following through with their pledges. These include a lack of alignment between 
NDCs and National Development Plans, limited coordination between institutional frameworks 
and authorities, and a lack of consistent and reliable data. In order to close these gaps, African 
governments need to put forests and the livelihoods of forest-dependent peoples at the centre of 
their interventions and National Development Plans.

The following practices and policies are recommended to ensure a people-centred approach to 
sustainable forest management:

1. Strengthen coordination of policy alignment, institutional coordination and law 
enforcement to improve the protection and management of Africa’s forests, as well as 
the land and forest rights of local populations.

2. Invest in participatory land use planning in order to identify the different types of land 
use across national and regional territories.

3. Adopt a community based and female-led approach by transferring governance and 
management of local forests to forest-dependent/indigenous communities, with the 
state as the coordinator.

4. Adopt or strengthen existing policies on land and forest tenure rights as a prerequisite 
for community-based and female-led sustainable forest management.

5. Improve data collection and monitoring by investing in studies at a national or 
subnational levels.

6. Preserve and utilise traditional ecological knowledge to guide sustainable management 
plans.

7. Work with and involve the private sector to develop and commit to zero-deforestation 
supply chains.
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Interventions that are used to improve the capacity of Africa’s forests as carbon sinks should include 
a number of livelihood- and climate-related benefits such as protecting biodiversity, improving 
climate change mitigation, and enhancing food and water security. Examples of these include:

1. Use reforestation and forest restoration to rehabilitate existing forest areas and rebuild 
carbon stocks. 

2. Use agroforestry and urban forestry practices to increase tree cover outside forests 
(afforestation). 

3. Reconcile conservation of forests with the need for food security through agricultural 
production. Shifting to regenerative agricultural practises, including agroecology, will 
be critical in achieving this. 

Actions you can take to help protect Africa’s forests

While governments are responsible for the implementation of sustainable management practices, 
it is the responsibility of the public to hold these authorities accountable for their actions. There are 
a number of ways you can put pressure on governments to follow through on their pledges, and help 
protect and conserve Africa’s forests.  

• Support community forestry efforts or approaches.

• Lobby your government to protect the rights and voices of indigenous and forest-
dependent communities, shift to renewable energy and to enhance forest law 
enforcement and governance systems. For example, strengthening national forest 
authorities and combatting illegal logging and wildlife trade.

• Build a network of partnerships between forest-dependent communities, climate 
activists, and civil society organisations to protect local forests and the rights of local 
communities.

• Plant indigenous trees in non-forested areas where resources are available to promote 
and monitor their growth. 

• Showcase forest stories/narratives to Policymakers and broader audiences

The COVID-19 pandemic has highlighted how humans are dependent on functioning ecosystems 
for their wellbeing and economic prosperity, and reminded us of the urgent need to stop abusing 
the planet. Forests are undeniably one of humanity’s greatest assets in the fight against climate 
change, and it is vital that they, and the people that depend on them, are protected if we are to 
achieve a just green recovery.
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