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1. Summary

This rapid review synthesises the literature from academic, policy and NGO sources on the
carbon abatement potential of reforestation. The literature points to the significant potential to
reduce carbon through reforestation, specifically if it is paired with good forest management and
the reduction of deforestation. It is argued that these natural methods of carbon abatement,
paired with lifestyle changes and advances in technology and farming could meet the
requirements under the Paris Agreement.

Key findings are as follows:

o Reforestation, afforestation, reduced deforestation and sustainable forest management
can increase carbon sequestration whilst at the same time supplying sustainable wood
products that replace more carbon-intense products in different supply chains.

e Forestry has the greatest natural potential for carbon abatement, regardless of the
carbon price.!

o Reforestation, has the potential to reduce carbon by over three billion metric tonnes a
year at a 2030 reference year, but this involves all grazing land in forested eco regions
being reforested (Griscom et al., 2017: 11646).

o All forest-related methods have the potential of reducing 11.3 billion metric tonnes of
carbon per year by 2030, which is equivalent of halting global oil consumption and would
result in one-third of the reduction necessary to limit global warming to 2 degrees C by
2030.

e Although reforestation can be costly, the cost can be reduced through private sector
reforestation activities that establish plantations for an initial commercial harvest to
facilitate natural and assisted forest regeneration.

o Reforestation also has a number of extra benefits, such as, bio-diversity habitat, air
filtration, water filtration, flood control, and enhanced soil fertility.

e According to the FAO (2016) the total mitigation potential of afforestation, reducing
deforestation and forest management could range from 1.9 to 5.5 gigatonnes (Gt) of CO2
emissions per year by 2040 at a carbon value of less than US$20 per tonne.

e The ability to sell carbon credits has a significant impact on the viability of reforestation,
as it makes more land economically viable for reforestation and up-front carbon
payments to landowners is also favourable, as it helps them address the costs.

e Large areas of agricultural land could become more profitable as carbon sinks through
forestry at relatively modest carbon prices.

Reforestation and forestry practices:

o Reforestation needs to include good forest management, as it is essential for both carbon
and forest productivity. Forest management practices need to address the soil carbon
pool, as the soil in forests hold 39% of the carbon stored.

1 This is the price that companies must pay per a tonne of carbon emissions, and based on this price carbon
credits can be bought to reduce the carbon footprint.




Good forest management includes the modification of rotation length; avoiding losses
from pests, disease, fire and extreme weather; managing the soil carbon pool; and
maintaining biodiversity.

Preventing fires through forest management is particularly important, as annual global
emissions from wild land fires are around 7.34 Gt CO2 (FAO, 2016).

Forest management offers the best mitigation option owing to its ease of implementation
and short timescale.

The productivity and carbon sequestration potential of forests depends on climate zones
and forest types. Monocultures of production trees generally accumulate biomass faster,
but do not offer biodiversity and are less resilient to dramatic climate changes.

Studies have shown that trees produce more biomass in mixed-species plantings than in
single-species planting due to less competition between species than within species,
however for productivity the compatibility of the different species is important.

The choice of trees also determines growth rates, as the inclusion of nitrogen-fixing trees
increases productivity during early development.

Soil provides a more stable carbon store than plant biomass and continues to
accumulate carbon after forest maturity and reforestation on degraded soils can double
soil carbon content.

For carbon sequestration in soil the species type is very important, with the largest
increases under broadleaf species (27%), average with eucalypts (12%) and little change
under conifers (2%).

It is recommend planting a mosaic of production-tree monocultures for biomass
accumulation, diverse native plantings of trees and shrubs for biodiversity, and mixed
plantings of productive native tree species for both carbon and biodiversity.

Research shows that planting a mix of trees increases the carbon capture of the forests
and begins the process quicker.

It is important that reforestation projects improve the livelihoods of rural communities that
rely on the land for their income and this can be achieved through good forest
management.

It is important that locals are involved in tree selection, as the fastest growing trees or
those with the greatest economic value are not necessarily the most suitable. Locals also
need to be involved in choosing the most suitable land for reforestation.

If locals are dependent on the land for livelihoods, then alternative income generating
schemes need to be provided.

Deforestation happens because there is a demand for wood products and thus
alternatives need to be provided to prevent illegal logging.

To be effective, reforestation strategies need to be coupled with improved governance
through the enforcement of applicable laws and regulations.

Agroforestry can help farmers restore degraded land, increase productivity and diversify
their income, whilst at the same time increasing carbon storage in both the soil and the
trees, the FAO argue that it is the most reliable way to guarantee food security.




2. Potential of Reforestation

According to the FAO (2016), in a best-case scenario, reforestation, afforestation, reduced
deforestation and sustainable forest management would enable increased carbon sequestration
whilst at the same time supplying sustainable wood products that replace more carbon-intense
products in the different supply chains, specifically construction. For example, the use of wood-
based building materials avoids emissions of 483 million tonnes CO2e annually via substitution
effects. In addition, by displacing fossil fuels, the burning of used products at the end of the life
cycle avoids the emission of more than 25 million tonnes CO2e annually, which could be
increased to 135 million tonnes by diverting material from landfills. Figure 1 demonstrates the
various carbon benefits of forestry-related abatement methods. Whereas Figure 2 demonstrates
the carbon abatement potential of the different land use mechanisms based on the carbon price
per tonne of 30, 50 and 100 US dollars across the various regions. This graph demonstrates the
significant potential of forestry for carbon abatement, particularly with a carbon price of 100 US
dollars per a tonne.




Figure 1: Carbon benefits of forestry-related abatement methods

Key forest-sector mitigation options assessed in this publication

Activity

Mitigation action

Examples

Carbon benefits

Aimed at enhancing carbon stocks (i.e. sinks)

Afforestation and
reforestation

Increasing the forest
area

Planting new forests

Increases
atmospheric CO:
removal from long-
term forest stocks
and tree plantations

Augments the
availability of
HWPs, including for
bioenergy use

Forest management

Increasing the carbon
density/stock in forests

Optimizing the use of appropriate
fertilizers and irrigation

Restoring degraded forests and soils

Optimizing harvest systems and
implementing reduced-impact
harvesting

Managing impacts of forest
disturbances under a changing
climate

Maximizes CO,
removal and storage

Enables long-term
production of HWPs
for bioenergy or
other uses

Green building and
furnishing

Replacing high-
energy products
with industrial wood
products

Using wood and forest-based
materials for green buildings,
infrastructure and furniture

Aimed at reducing GHG emissions (i.e. sources)

Reduced
deforestation and
degradation (REDD)

Maintaining forest
area and site- and
landscape-scale
carbon stocks/density

Preventing forest loss

Suppressing forest disturbance via
better management of fires, pests
and diseases

Improving management of soil
carbon

Increases carbon
storage potential
off-site through the
use of HWPs

Helps avoid GHG
emissions and
maintain CO;
removal and optimal
forest stock

Use of wood energy

Improving practices
related to bioenergy

Using sustainably produced wood
products and residues for energy

Promoting improved cookstoves

Avoids CO; emissions
through substitution
of fossil-fuel-based
energy

Avoids emissions
from microbial
decomposition of
biomass

Green building and
furnishing

Improving use and
uptake of wood-based
products

Using climate-smart products
following a cascading principle,
including increased use of wood in
construction

Avoids CO; emissions
through substitution
of fossil-fuel-based
products by green
buildings and bio-
based materials and
chemicals

Avoids emissions
from microbial
decomposition of
biomass

Note: Options may not be mutually exclusive.

FAQ, 2016: 6




Figure 2: Carbon abatement potential of the different land use mechanisms

Economic potentials of forestry relative to other supply-side mitigation options
in the agriculture, forestry and other land use (AFOLU) sector by region by 2030
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Figure 3: Natural carbon mitigation options

Climate mitigation potential in 2030 (PgCO,e yr')

0 1 2 3 4 10
Forests s :
Reforestation ||| 1 = % } -
Avoided Forest Conv. |11 e
Natural Forest Mgmt. | |1 [ =

Improved Plantations | [T———
Avoided Woodfuel [IIl [T+
Fire Mgmt. [II1 F1+—

Ag. & Grasslands i
Biochar | [  ———F——

Trees in Croplands |||/ 7] climate mitigation
Nutrient Mgmt. |||/ ISSSH—
Grazing - Feed JE[:— maximum with safeguards
Conservation Ag. || _-3:— [ <2°C ambition
Improved Rice | B+ )
. B low cost portion
Grazing - Animal Mgmt. 7[[5 of <2°C ambition
Grazing - Optimal Int. [l I +—
Grazing - Legumes | | B other benefits
Avoided Grassland Conv. [l [[7
. air
Wetlands

== biodiversity
= water

Coastal Restoration |1/ ] —t
Peat Restoration |11 [l
Avoided Peat Impacts ||| [T
Avoided Coastal Impacts ||| E=—

soil

Griscom et al., 2017: 11646

Examining natural carbon mitigation options that safeguard the production of food and fibre and
habitat for biological diversity, Griscom et al. (2017) put forward the most feasible options. They
find that the maximum potential of these natural options is 23.8 PgCO2e? y-1 at a 2030
reference year. This amount is not constrained by costs, but rather the increased human needs
for food and fibre. In reaching this maximum potential scenario there is no reduction in existing
cropland, but grazing lands in forested eco regions are reforested. Of theses natural elements
reforestation has the potential to make the biggest impact, followed by avoiding forest conversion
and natural forest management, as visualised in Figure 3.3 The forest options available account
for over two thirds of the cost-effective options and half the low cost options. Reforestation has
the potential to make the biggest impact in carbon reduction out of the natural options available.
However, it can involve trade-offs with alternative land uses, can be costly to establish, and is
more expensive than avoiding forest conversion. Nonetheless, there are opportunities to reduce
costs, such as private sector reforestation activities that establish plantations for an initial
commercial harvest to facilitate natural and assisted forest regeneration. Additionally,
reforestation has a number of extra benefits, such as, bio-diversity habitat, air filtration, water
filtration, flood control, and enhanced soil fertility. The maximum reforestation mitigation potential
estimated by Griscom et al. (2017) is dependent on all grazing land in forested eco regions being

2 One Pg = one billion metric tonnes

3 Light grey portions of bars represent cost-effective mitigation levels assuming a global ambition to hold warming
to <2 °C (<100 USD MgCO2e-1 y—-1). Dark grey portions of bars indicate low cost (<10 USD MgCO2e-1 y-1)
portions of <2 °C levels. White portions of bars represent maximum potential without financial constraints, but
with safeguards.




reforested. If 25%, 50%, or 75% were not reforested, it would result in 10%, 21%, and 31%
reductions respectively. 42% of reforestation opportunities they identify are located on lands now
used for grazing within forest eco regions, however at the <2 °C ambition mitigation level this
would only displace 4% of global grazing lands. The decrease in grazing land can be
counteracted through better grazing management and/or the reduction of beef in people’s diets
(Griscom et al., 2017). Additionally, forest-based products from reforestation, such as nuts, fruit
and wild game can be utilised to lower the impact of the loss of grazing land.

Along with reforestation, the avoidance of deforestation is also important, especially as it has the
potential to deliver more than 40% of total emissions reductions offered by low-cost solutions
(less than $100 per ton of carbon dioxide), as demonstrated in Figure 3. Brazil and Indonesia
together contribute more than 50% of tree cover loss-based carbon emissions across the tropics,
and therefore offer the opportunity for targeted programmes to avoid deforestation. The forest-
related natural carbon mitigation options could collectively reduce 11.3 billion metric tons of
greenhouse gas emissions per year. This reduction is the equivalent of halting global oil
consumption and would result in one-third of the reduction necessary to limit global warming to 2
degrees C by 2030 (Minnemeyer et al., 2017). Figure 4 demonstrates the difference between a
field and a forest with regards to carbon abatement.

Figure 4: Carbon abatement in fields and forests
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3. Cost
Cost and Carbon Reduction

Bioenergy with carbon capture and storage (BECCS)* is largely untested and it is argued that
many of the options are actually unfeasible. It is however argued that natural methods of carbon
abatement can help reduce carbon to the required levels.> BECCS has also not been proven at a
commercially viable scale and caution has been urged as to whether it is actually a viable option.
Other methods such as air capture are nowhere near being implemented or being financially
viable. It is therefore difficult to give an accurate assessment of the potential cost of these
methods.® Carbon capture and storage of fossil fuel-based energy production is also extremely
expensive and has thus far not entered mainstream use. Some plants that are operational, such
as those of Climeworks, are capturing carbon for between US$600-800. However, it is estimated
that with technological advancements the price per a tonne of carbon abated is estimated to
decline to between US$ 40-57 by the early 2020s. In early 2018 researchers made a break
through in capturing carbon and claimed to be able to do it for US$94 per a tonne, although this
has not been tested at a large scale.” These methods also do not take existing carbon out of the
air and reforestation and forest management are methods that are available now, relatively
cheaply, and with added benefits.

According to the FAO (2016) the total mitigation potential of afforestation, reducing deforestation
and forest management could range from 1.9 to 5.5 gigatonnes (Gt) of CO2 emissions per year
by 2040 at a carbon value of less than US$20 per tonne. Figure 5 demonstrates the potential for
carbon abatement through forests in the different regions at the different carbon prices.

4 BECCS produces negative carbon dioxide emissions by combining bioenergy use with geologic carbon capture
and storage.

5 https://www.carbonbrief.org/explainer-10-ways-negative-emissions-could-slow-climate-change
5 https://www.carbonbrief.org/explainer-10-ways-negative-emissions-could-slow-climate-change

7 https://www.power-technology.com/features/carbon-capture-cost/
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Figure 5: Forest-based carbon abatement at the different carbon prices

Economic potential for forest-based mitigation options in 2030, from global models

Region/group Afforestation Reduced deforestation Forest management Total®

Potential at % of total Potential at % of total Potential at % of total

cost up to potential at cost up to potential at cost up to potential at

Uss$100 different cost Us$100 different cost Us$100 different cost
ranges in USS/ ranges in US$/ ranges in USS/
(Mt COze/ tgnn; co (Mt COzef tgnn; co, (Mt COze/ tc?nne co,
year) 2 year) year)
1-20 20-50 50-100° 1-20 20-50 50-100° 1-20 20-50 50-100°

Africa 665 70 16 14 1160 70 19 M 100 65 19 16 1925
Central 750 39 33 28 1845 47 37 16 550 43 35 22 3145
and South
America
United States 445 30 30 40 10 20 30 50 1590 26 32 42 2045
of America
East Asia 605 26 26 48 110 35 29 36 1200 25 28 47 1915
(non-Annex I)
Other Asia 745 39 3N 30 670 52 23 25 960 54 19 27 2375
Middle East 60 50 26 24 30 78 11 1N 45 50 25 25 135
OECD Pacific 115 24 37 39 30 48 25 27 110 20 35 45 255
Europe 115 31 24 45 10 17 27 56 170 30 19 51 295
Countries in 545 35 30 35 85 37 22 M 1055 32 27 M 1685
transition
Total 4 045 40 28 32 3950 54 28 18 5780 34 28 38 13775

2 Calculated from the two columns to the left.
® Top-down global estimates of mitigation from wood energy and green building are not available in Nabuurs et al., 2007.

FAQO, 2016: 21

Different types of trees reduce carbon at various levels and involve different management
technigues (see Figure 6 and 7). Long rotation hardwoods reduce carbon at a greater level than
carbon planting, but are only suitable for some areas and involve more management and
operation costs. They do however also result in a sellable product (See Figure 8, prices in
Australian Dollars). The ability to sell carbon credits has a significant impact on the viability of
reforestation, as it makes more land economically viable for reforestation. However, as part of
the assessment for financial viability the types of trees that are most suitable for the area need to
be planted. One key point is that an increase in the price of carbon credits generally makes more
land financially viable for reforestation and the increase of viable land is at a higher rate than the
financial increase (ABARES, 2011).
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Figure 6: Carbon sequestration of long rotation hardwoods

carbon dioxide

species rotation MAI a sequestration
Long rotation hardwoods
Region years m3/ha.yr tCO,-e/ha.yrb
Central Gippsland E. nitens 45 9 14.5
Central Victoria E. globulus 45 9 14.5
Green Triangle E. globulus 25 14 24.2
Murray Valley E. globulus 45 9 14.5
North Coast North Coast eucalyptus 45 9 14.5
Northern Queensland North Coast eucalyptus 45 9 14.5
Northern Tablelands North Coast eucalyptus 45 9 14.5
South East Queensland  North Coast eucalyptus 45 9 14.5
Tasmania E. nitens 25 14 24.2
Western Australia E. globulus 25 14 24.2
South Australia (Mt Lofty) E. globulus 25 14 24.2

ABARES, 2011: 9

Figure 7: Carbon sequestration of carbon planting trees

Carbon plantings
Region
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ABARES, 2011: 9

Mixed native
Mixed native
Mixed native
Mixed native
Mixed native
Mixed native
Mixed native
Mixed native
Mixed native
Mixed native
Mixed native
Mixed native
Mixed native
Mixed native
Mixed native
Mixed native
Mixed native
Mixed native

m3/ha.yr

3.3
33
2.3
2.2
2.1
2.2
4.4
3.2
2.5
2.1
29
2.8
1.1
1.9

2
1.1
1.2
0.7

tCO-e/ha.yr c

7.6
7.5
53
5
4.9
5
10
7.4
5.8
4.8
6.5
6.3
24
4.3
4.6
26
2.7
1.5




Figure 8: Cost and income of forests

LRHW timber plantations a carbon plantings

Establishment costs $/ha year | 2740 3200
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ABARES, 2011: 10

Torres et al. (2010) argue that in order to increase reforestation there needs to be a negotiation
of higher carbon payments and the investment in high quality baselines to enable landowners to
participate and reduce transaction costs. They also favour up-front carbon payments to
landowners, as this helps them address the costs. Finally, for them, agroforestry is a useful way
of introducing forestry without changing land-use or negatively impacting on food production.

Using the case study of Australia, Paterson and Bryan (2012) argue that large areas of
agricultural land could become more profitable as carbon sinks through forestry at relatively
modest carbon prices. For example, at a carbon price of 27 Australian dollars tCO2-e nearly one-
third of their study area (1.99 Mha) becomes more profitable for carbon sequestration and at 58
Australian dollars, all of the study area is more profitable.

4. Reforestation Practices

Good forest management is essential for both carbon and forest productivity and to address
potential risks from pests, disease, fire and extreme weather, as well as maintaining biodiversity.
The soil in forests hold 39% of the carbon stored in soil and thus management practices need to
address the soil carbon pool. Afforestation of former agricultural land is also thought to increase
the carbon pool in biomass, soil and dead organic matter (dead wood and litter). However, a
number of factors, such as previous land use, tree species planted, soil clay content, pre-planting
disturbance and climatic zone also need to be taken into account. It is also important that forests
are properly managed in order to increase carbon sequestration and storage and reduce
emissions. This includes the modification of rotation length; avoiding losses from pests, disease,
fire and extreme weather; managing the soil carbon pool; and maintaining biodiversity. Fire
management is of particular importance, as annual global emissions from wild land fires are
around 7.34 Gt CO2. Fires affect around 350 million hectares annually and there is an increase
in fires in tropical forests, which is directly related to deforestation and land-use change. In order
to maximise the mitigation potential of forests the focus should not only be on enhancing their
capacity as a carbon sink and reducing their human-induced emissions, but also on promoting
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cost-efficient technologies with low carbon intensity and implementing proper and sustainable
forest management. Forest management is extremely important, as forests are currently
responsible for about 10 to 12% of global emissions. Forest management offers the best
mitigation option owing to its ease of implementation and short timescale. In developed countries
afforestation and reforestation offer the highest forest mitigation potential, whereas in developing
countries the largest potential is in the reduction of deforestation and forest degradation (FAO,
2016).

According to Cunningham et al. (2015) how reforestation is approached has long-term
consequences with compromises between the structure and function of the forest. Therefore
there are a number of decisions that need to be made before reforestation begins. Such as, the
amount and types of trees planted and if shrubs are also planted, as there are a number of
outcomes dependent on these decisions. For instance, fast-growing production species
sequester carbon faster than native mixed-species but often have little biodiversity value;
reforestation of riparian zones may increase biodiversity, but it also reduces the stream flow;
permanent restoration provides more environmental benefits than harvested plantations, but do
not offer wood products. The secondary purpose of the forest also needs to be taken into
account — is it just for carbon abatement, or is it meant to create biodiversity, or be logged?

Carbon sequestration following reforestation is dependent on the balance between the
accumulation of biomass and litter, losses from respiration and decomposition of litter, and soil
carbon. The productivity and carbon sequestration potential of forests depends on climate zones
and forest types. Monocultures of production trees generally accumulate biomass faster than
native tree species due to tree breeding and control of the forests. However, in low-rainfall areas
(less than 800 mm per year) native species are equally productive and less vulnerable to
drought. Studies have shown that trees produce more biomass in mixed-species plantings than
in single-species planting due to less competition for between species than within species.
However, higher diversity does not necessarily mean increased productivity, as outcomes
depend on the productivity of the site and compatibility of the different species. The choice of
trees also determines growth rates, as the inclusion of nitrogen-fixing trees increases productivity
during early development.

Soil generally provides a more stable carbon store than plant biomass and continues to
accumulate carbon after forest maturity. Following the conversion of forest to agriculture there
are substantial decreases in soil carbon, which reforestation can reverse, however this does take
a significant amount of time. For carbon sequestration in soil the species type is very important,
with the largest increases under broadleaf species (27%), average with eucalypts (12%) and little
change under conifers (2%). Whilst planting in higher productivity regions leads to faster
accumulation of biomass, reforestation on degraded soils can double soil carbon content. In
order to get the best benefit of the various tree types Cunningham et al. (2015) recommend
planting a mosaic of production-tree monocultures for biomass accumulation, diverse native
plantings of trees and shrubs for biodiversity, and mixed plantings of productive native tree
species for both carbon and biodiversity. If the main purpose is to maximise carbon sequestration
then plantations should focus on production species on the most productive land at medium
densities, as per Figure 9. However, research does show that planting a mix of trees increases
the carbon capture of the forests and begins the process quicker. The study suggests that
diverse forests store twice as much carbon as monoculture forests and the increase is seen both
above and below ground. The authors thus argue that reforestation should move away from its
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focus on monocultures and instead focus on planting a mixture of tree species in order to
increase carbon fixation (Liu et al., 2018).

Figure 9: Types of trees for different purposes
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Cunningham et al.,2015: 312

Chemonics, a development implementation organisation, have put forward a number of
recommendations for reforestation practices (Kerby, 2018). These are:

Involve local stakeholders from the beginning: it is important that locals are involved
in tree selection, as the fastest growing trees or those with the greatest economic value
are not necessarily the most suitable. If trees are needed for income, then it is important
that this can be generated quickly, or they will be cut down. Locals also need to be
involved in choosing the most suitable land for reforestation.

Alternative means of livelihood should be provided while trees are growing: if
locals are dependent on the land for livelihoods, then alternative income generating
schemes need to be provided.

Identify alternatives for those with a vested interest in cutting trees: Deforestation
happens because there is a demand for wood products and thus alternatives need to be
provided to prevent illegal logging.
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e Work with local governments to enforce laws and improve governance: to be
effective, reforestation strategies need to be coupled with improved governance through
the enforcement of applicable laws and regulations.

Figure 10: Income from forests

Markets for Restoration

Restoration improves land productivity and enhances output. When lands
WHY RESTORE? are poorly managed, they become degraded. Restoration is about planting
trees on degraded or deforested land, stabilizing the soil and the ecosystem.

REVENUES FROM Investment in restoration is around $10 billion per year. Restoration
RESTORATION businesses have diverse revenue streams fit for investment. Some
established markets for restoration include:

Markets for services from restoration are also developing rapidly, including:
Water ¢ Carbon * Biodiversity * and more!

Farugi & Wu, 2016

It is important that reforestation projects improve the livelihoods of rural communities that rely on
the land for their income. This can be achieved through good forest management. Figure 10
demonstrates the positive impact forests can have on local incomes.
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Agroforestry

The FAO argues that agro-ecology is the most reliable way to guarantee food security. As well as
creating carbon stores, it also helps prevent catastrophic erosion, climatic instability, and
desertification. Agroforestry refers to the integration of trees into farming systems and it is a way
to preserve productive ecosystems and adapt to climate change (Pur Project, 2016). Figure 11
demonstrates the different agroforestry models available. Agroforestry can help farmers restore
degraded land, increase productivity and diversify their income, whilst at the same time
increasing carbon storage in both the soil and the trees, as evident in Figure 12.

Figure 11: Types of agroforestry
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Source: Pur Project, 2016

Figure 12: Benefits of agroforestry
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Mixing agroforestry with local-led forest conservation has the best results in terms of food
production, ecosystem balance, and carbon storage, as evident in Figure 13.
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Figure 13: Agroforestry and forestry plan and benefits
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5. Case Studies

Indonesia

World Resources Institute (WRI) estimate that if Indonesia can maintain a minimum of 70% of
Indonesian Papua as a conservation area and restore degraded lands in protected areas it could
avoid 2.8-3.3 gigatons of carbon dioxide emissions and significantly exceed the Paris Agreement
target of avoiding 1.8-2.0 gigatons of carbon dioxide by 2030. In order to make this feasible it is
important to connect forestry to economic growth. For example, there is significant potential for
ecotourism in Indonesian Papua and integrated agroforestry can expand the production of non-
timber forest goods, like rubber, cocoa, honey, orchids and fruits. There is also significant
potential for reforestation, as degraded and unproductive land surpassed 2 million hectares in
2013. Customary forests is also a good way to manage forests in Indonesian Papua, as
indigenous people rely on forests for food, medicine and cultural needs, and can help protect the
forests (Andriansyah et al., 2018).

Figure 14 demonstrates forest loss Papua Island in Indonesia, which is home to the majority of
Indonesia’s primary forests and one of the most biodiverse forests in the world. Although
deforestation has begun to decline, it is still at a high level. It is important that peatlands are
protected, as they release more carbon. Although deforestation of peatlands is significantly lower
than non-peatland, it has the potential to release more carbon making it essential that policies
focus on protecting them (see Figure 15 and 16). For example, in West Papua Province, 2015
and 2016 emissions from degraded peatlands contributed about 50-55% more than emissions
from forest clearing (Andriansyah et al., 2018).

Figure 14: Forest loss in Papua Island, Indonesia
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Figure 15: Forest loss inside and outside peatland
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Figure 16: Carbon emissions from forest loss and soil in peatlands
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In Indonesia over 80,000 trees have been planted as part of an agroforestry project. Indonesian
coffee yields are extremely low due to local deforestation. Thus, agroforestry improves
ecosystem conditions in fields and ensures the long-term quality and availability of coffee. At the
same time it also increases and diversifies revenues for farmers and populations, whilst
increasing carbon storage in the soil and through the trees. The agroforestry project focuses on
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planting fruit trees in and around coffee fields to help preserve soils, reduce erosion, and ensure
optimal growing conditions for the production of coffee. It also gives farmers another source of
income (timber, fruits, medicinal, animal feed...), thus improving self-sufficiency.®

Pakistan

Between 1990 and 2015, Pakistan saw a net loss of over one million hectares of forest, which in
turn resulted in a carbon stock loss of over 100 mega tonnes CO2. In Pakistan the demand for
forest products (mostly wood fuel) is higher than supply, the population is expanding, grazing is
increasing and there is illegal harvesting and land use change, which all drive deforestation. The
Climate and Development Knowledge Network (CDKN, 2016) put forward five options to reduce
carbon, these are:

Community-based forest management: One-third of Pakistan’s forests are community
managed, however these suffer from the highest rates of deforestation. It is argued by
CDKN that a financial incentive to ensure net increase in carbon storage would enable
the community to better manage these forests. It is that community-based forestry
management concentrating on carbon sequestration could be implemented in 20% of
these forests by 2030.

Preservation of conifer forests: The preservation of conifer forests means complete
protection from all harvesting. Despite a ban in place for commercial logging, conifer
forests in Pakistan are declining at a rate of around 40,000 ha per year. Preventing this
continued decline would preserve a carbon sink and allow additional sequestration
through natural regeneration. For the prevention of illegal logging these forests would
have to be prioritised for protection.

Implement Agroforestry Practices: Provinces in Pakistan have already begun to run
programmes to encourage agroforestry practices, which mainly focus on planting
eucalyptus, shisham (rosewood) and kikar. It is possible to plant as much as 12 trees per
hectare without having any negative impact on crops, whilst at the same time improving
the soil and reducing carbon. However, in order for uptake there needs to be more
education on the benefits of agroforestry and how it does not decrease crop yield.

Commercial plantations: Demand for wood products in Pakistan exceed supply and if
managed properly commercial plantations can limit carbon. If plantations are well
managed the sequestration of carbon compensates for the CO2 emitted by combustion
of fuel wood. Timber products such as construction materials, also act as a longer-term
carbon sink post-harvest. These forests also reduce pressure on native forests.
Additionally, with good forest management, below ground carbon can accumulate despite
harvesting of trees.

Reforestation of marginal and degraded land: According to CDKN (2016)
deforestation has caused approximately 11 million hectares of land to become degraded
in Pakistan. If 10% of this land was reforested it would have the mitigation potential of
2,882,000 tCO2e. Additionally, rangeland degradation and deforestation costs Pakistan
roughly US$ 67 million per year and reforestation would reverse some of this degradation

8 https://www.purprojet.com/project/kopi-lestari/
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as well as provide a carbon sink. At the same time, it also provides employment to local
communities.

Figure 17 demonstrates the potential reductions and costs of these methods.

Figure 17: Emission mitigation measures and impacts

Emissions GHG GHG Marginal
Mitigation Emission Emission Abatement
Measure Reductions | Reductions Cost
in 2030 | from Sector | (USS/Tonne
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Commerecial Low
e 3.2 21.3%
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Reforestation of Low
2.9 19.3%
degraded land (<$25)
TOTALFORESTRY | ., Very Low-
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CDKN, 2016: 2
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