THE CONTRIBUTION OF
TURKIYE’S FORECAST
FOR ACHIEVING CARBON
NEUTRALITY IN 2053

Tiirkiye s forestry sector can play a vital role in helping to achieve the country's
net zero target through absorbing greenhouse gases. By acting as a carbon sink,
it relieves the need to undertake the most expensive abatement in hard-to-abate
sectors, significantly reducing the cost of achieving carbon neutrality. This article
outlines current trends in the forestry sector and what is needed for forestry to
play its important role in reaching climate targets while improving land-use
management.
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he way land is planned and used in a country plays a vital role in
its economic activities. This is because land use can have significant
impacts on critical areas such as transport, urbanization, agriculture,
and energy, among others.' Proper and efficient land use can support
a country's sustainable development while reducing climate vulnerabilities and
disasters. In contrast, inappropriate land use can cause significant issues in a warming
planet, such as erosion, sedimentation, land degradation, and desertification, all of
which can worsen with rising temperatures and drought risk.? Tiirkiye experienced
an Environmental Kuznets curve (EKC)® in terms of land use transition in the
last couple of decades. The balance between land use conversion to forestland
(afforestation/reforestation) versus conversion of forestland to other land uses
(deforestation) clearly shifted towards the latter in the early years of economic
growth during this period (Figure 1).

Figure 1: The relationship between Gross Domestic Product per Capita (GDP/C)
with the afforestation/reforestation (AR) and deforestation (D) rates indicates a
typical EKC of a developing country for the last couple of decades in Tiirkiye.
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Tiirkiye observed a significant increase in its GDP/C from 2001 to 2008 and then
a second leap following the 2009 global crisis up to 2013. During this period of
economic growth, Tiirkiye moved from a steady neutral AR vs D state into a net D
state. By the end of 2010’s, the economic growth drove some typical side effects
such as urbanization, urban sprawl, and land degradation, leading to a reduction of
the carbon sink capacity of the country’s land sector.*

In a typical EKC, the deforestation rates—a characteristic of environmental
degradation— also increase during the initial phases of development. As GDP/C
continues to grow, the growth becomes more environmentally friendly with rising
wellbeing and public awareness. Therefore, increases in GDP/C levels subsequently
become associated with net reforestation rates leading to a replenishment of forest
cover (Figure 2). In the Tiirkiye case we do not observe a typical steady increasing
GDP/C curve. The strong development until 2013 moves to an opposite direction
until 2020 while the AR vs D balance continues to stay on the D side. However,
an increasing trend seems to start in 2021 for both GDP/C and AR rates. From this
point forward, Tiirkiye's economy can continue to grow with a strong environmental
coupling. We assume that the improved environmental awareness and the ratification
of the Paris Agreement in 2021 under the United Nations Framework Convention on
Climate Change will be the driver of this upcoming sustainable development period.

Figure 2: Changes in deforestation an forest cover in time on a typical Kuznets
Curve.’
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Currently, one of the critical issues related to land use globally is its potential to offset
greenhouse gas emissions as a means for mitigating climate change and helping
countries meet their carbon neutrality targets under the Paris Agreement.® Many
countries have started to evaluate this aspect, and Tiirkiye is no exception. In this
regard, this article aims to assess the potential of Tiirkiye's land use sector for
offsetting the country’s residual greenhouse gas (GHG) emissions. By doing so, we
identify the strengths and weaknesses of Tiirkiye's current land use practices and
suggest ways to enhance them. Ultimately, this will help Tiirkiye achieve its climate
goals and contribute to global carbon neutrality efforts.

In order to fully tap into the potential benefits of forests as carbon sinks and nature-
based solutions for climate adaptation, it is crucial to prioritize the improvement
of ecosystem productivity and forest cover. According to the latest data from the
General Directorate of Forestry (GDF), as 0f 2022, forestlands reached an impressive
13,707,843 hectares equivalent to 17.5 percent of the country. However, it is worth
noting that there are still vast areas of low stocked forests, covering 9,537,157
hectares.” By reforesting or restoring these areas, the productivity and ecological
value of Tiirkiye's forests can be significantly increased.

According to Tiirkiye's latest National GHG Inventory Report,® the Land Use, Land
Use Change and Forestry (LULUCF) sector removals account for 47.2 Mt CO,,
which offsets 8.4 percent of the total 564.4 MtCO2e GHG emissions in 2021. This
represents a significant decrease from the previous NIRs, with total net removals
reported at 56.9 Mt CO,_ in 2020° and 84.0 CO,_in 2019." The Forest Management
(FL-FL) and Harvested Wood Products (HWP) categories are responsible for almost
all of the LULUCEF sector removals in Tiirkiye. Other categories such as Croplands,
Grasslands, Settlements, and Wetlands contribute less than 1 percent of the sector
total. Therefore, in order for Tiirkiye to achieve net zero emissions it is essential to
prioritize forest and wood products management and provide additional support for
other land uses that can act as carbon sinks.
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The World Bank conducted an analysis to establish a projection that compares two
scenarios: a High Forest Scenario (HFS) and a Business as Usual (BAU) scenario.
Our HFS is a stylized scenario that showcases the full potential of the land sector
by setting ambitious but achievable targets to reach carbon neutrality by 2053. This
is made possible by leveraging the wide area of degraded forests available in the
country. It is worth noting that the HFS scenario presented here does not involve
any additional land allocation to forestland. It is a conversion of understocked forest
areas (crown closure less than 10 percent) to productive forests (forest restoration).

To estimate the GHG benefits and costs of specific LULUCF activities, such as forest
restoration, afforestation/reforestation, and grassland restoration, we first conducted
an activity-based assessment. Our assessment revealed that A/R with fast-growing
species is the most cost-effective land-based mitigation activity. However, this
option is much more constrained by the availability of ecologically suitable lands
with high site productivity. On the other hand, grassland restoration will not enable
a large carbon sink as compared to forestry options, but it was included in the HFS
due to its important co-benefits for nature and people in rural areas.

Based on our assessment, we propose that a total investment of approximately USD
9 billion can bring about the expansion of 3 million hectares of forest restoration, the
establishment of 500,000 hectares of new plantations with fast-growing species, and
the restoration of 1 million hectares of grasslands by 2053, the climate neutrality
target year of Tiirkiye. To achieve this, we propose 93,750 hectares of productive
forestrestoration, 15,625 hectares of fast-growing plantations, and 31,250 hectares of
grassland restoration per year, starting in 2023 until 2053. The table below provides
a summary of the proposed activity-based mitigation options and their cumulative
GHG impacts and costs. The costs have been estimated based on performance tables
from the most recent GDF Activity Reports.!!

11) GDF (2023).
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Table 1: Activity-based mitigation options, estimated removal rates and costs

Activity-based mitigation Area Total Cumulative Unit cost
options targeted investment GHG removals USD/CO
Ha USD by 2053 2e
tCO2eq

Forest Restoration 3,000,000 7,603,410,00 71,437,500 106.43

0
Afforestation/Plantations 500,000 962,940,000 64,743,800 14.87
Grassland Restoration 1,000,000 702,475,000 586,700 1197.40
Total 4,500,000 9,268,825,00 136,768,000 -

0

The investment amount of USD 9 billion is undeniably large, but its potential benefits
in terms of ecosystem services, economic development, employment generation, and
climate and disaster mitigation make it a smart investment. With the current annual
budget of the GDF being around USD 1 billion, an increase of 10-20 percent in its
annual budget would allow achieving these targets. Importantly, having this level of
carbon sink will offset the most expensive abatement from across the economy. In
other words, the most difficult and expensive emissions reductions will not need to
be undertaken, saving the country many billions of dollars.

To capture the full land-based mitigation potential of the key category (FL-FL)
of the LULUCEF sector for the BAU and HFS scenarios up to 2053, we took into
account the impacts of the above three activities along with a complementary set
of sectoral Policies and Measures. Our assumptions are interconnected and have
a cascading effect on the total forest carbon sink, reflecting the aggregate benefits
brought by an overall improvement in land and forest management across the
country’s forests. For instance, we considered that Policies and Measures designed
to promote reduced harvest, minimize illegal logging, and avoid large forest fires
will result in an increase in increment rates across the entire area of forest lands,
which significantly enhances the total carbon sink capacity.

In the HFS scenario, we applied a harvest rate that corresponds to an annual
decrease of 0.321 percent, from 22.1 million m3/yr in 2020 to 19.8 million m*/yr in
2053. Conversely, in the BAU scenario, the harvest rate followed the trend of the
1990-2019 period, with an increase from 22.02 million m*/yr in 2030, 26.38 million
m?/yr of harvest in 2040, to 32.04 million m*/yr of harvest in 2053. Considering
that the increment rates of the forests in Tiirkiye have leveled off and even started
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to decrease in recent years'? the BAU scenario suggesting overharvesting seems
plausible. However, the main reason for the increased harvest rate is the demand
from the domestic forest industry and high timber prices. As of November 2021,
the weighted average timber price was USD 149.32. Therefore, a one million
m? decrease in annual harvest would result in a loss of around 149 million USD/yr
to the GDF as an opportunity cost, which may also affect the wood industry to some
extent. Therefore, consultations with business and civil society will be crucial to
assess trade-offs for different stakeholders.

The category of HWP is the second largest contributor to the LULUCF sector in
Tiirkiye's GHG inventory. Our analysis assumes that the current trend in the HWP
pool will persist, with sawn wood and wood panels becoming increasingly dominant
over pulpwood in both the BAU and HFS scenarios. We also project a slightly faster
decline in the use of fuelwood and illegal logging in the HFS compared to the BAU
scenario.

In the HFS scenario, we assume that forest cover will remain stable with net zero
deforestation until 2053, while in the BAU scenario forest cover is projected to
decrease slightly due to factors such as urban sprawl and other drivers. It is
worth noting that we did not consider the indirect positive effects of the proposed
mitigation activities and policies and measures, such as decreased emissions due to
reduced runoft of organic carbon or co-benefits such as increased standing volume,
biodiversity benefits, erosion/sedimentation, and protection against floods, torrents,
and landslides. However, when positive policies and measures are combined
with additional mitigation activities, the increase in ecosystem services and total
economic value could be substantial.'?

The LULUCEF sector has the potential to significantly contribute towards achieving
net zero emissions by 2053 in Tiirkiye. However, the effectiveness of reducing GHG
emissions from other sectors while fully implementing the HFS scenario is crucial
for achieving this goal. For example, if the HFS is fully implemented while GHG
emissions from other sectors are maintained at current levels, the LULUCEF sector's
contribution to carbon neutrality (offsetting emissions from other sectors) would
still be about 25 percent, which is in line with the Paris Agreement (Table 2).

12) NIR Turkiye. 2023. NIR Tiirkiye. https://unfccc.int/documents/627786
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Table 2: Scenarios of baseline GHG emission reductions combined with LULUCF
removal scenarios to assess Tiirkiye’s forests’ contribution to climate neutrality by
2053. The baseline year is 2019."

LULUCF Full HFS 80 percent 50 percent
removals HFS HFS
Baseline GHG
emissions (2019) MtCO2e -121.3 -112.5 -99.3
No reduction 506.1 23.95 percent 22.23 percent  19.62 percent
S0 percent 531 4790 percent  44.46 percent  39.24 percent
et 5 .90 percen .46 percen .24 percen
80 percent 111.14
v gt 101.2 119.74 percent percent 98.10 percent

In fact, even with a 50 percent reduction in baseline GHG emissions from other
sectors and full HFS implementation there will still be a large carbon debit (132.2
MtCO, eq) which would have to be provided from carbon markets. On the other
hand, if 80 percent of emission reductions in other sectors are achieved along with
50 percent of the HFS implementation, Tiirkiye could become almost carbon neutral
with a slight debit of 3.1 MtCO, eq. If the HFS is further implemented, Tiirkiye could
even become a net sink with potential for carbon trading of its surplus under Article
6 of the Paris Agreement. Therefore, while reducing emissions in key emitting
sectors should be the first priority for achieving carbon neutrality, an increasing
carbon sink can contribute to alleviating the burden by offsetting residual emissions
in hard-to-abate sectors.

Discussion and Further Considerations

In Tiirkiye, while the forest area' is increasing according to official data, the carbon
sink capacity of its forests is decreasing according to the latest NIRs, which points to
a reduction in the quality of the country’s forests. Therefore, there is a considerable
area of land that can be restocked through afforestation or forest restoration. On
the other hand, agriculture areas are decreasing due to urban sprawl around cities
and migration of rural communities to urban centers.'® Restoration of degraded
rangelands together with conservation agriculture may not only increase carbon
stocks but also support rural development, food security, and numerous economic
benefits.!”
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Our analysis assumes that Tiirkiye initiated a HFS by 2023. Any delay in applying
the HFS may raise the cost or lower the level of carbon sink. It is important to note
that the HFS presented in our analysis is not an exact estimate; it is rather meant
to indicate the potential contribution of the LULUCF sector to Tiirkiye’s carbon
neutrality in the next three decades. The forest land category is the largest and only
carbon sink mechanism in the country. Therefore, it is crucial to fully mobilize
its potential. This comes with co-benefits such as reducing the urban heat island
effect, flood and landslide control, erosion reduction, groundwater recharge, and
biodiversity conservation, among others.'®

It is worth noting that there is potential for additional land-based GHG removals
in Tirkiye. According to the Ministry of Agriculture and Forestry there are
approximately 2 million hectares of abandoned farmlands in rural areas due to urban
migration. If the government of Tiirkiye develops a policy to convert these lands
into productive orchards or fast-growing plantations, there can be additional carbon
benefits.

The wetlands and settlement LULUCF categories have not been directly discussed
in this article as GHG estimates for these categories are not well established in
Tiirkiye’s NIR. However, conversion from forests to these categories are assessed
under deforestation. In the coming decades, we can expect a lower rate of reservoir
construction compared to the last few decades, since the hydroelectric potential of
the country has been almost fully mobilized."” On the other hand, settlements can
further expand (urban sprawl). This may cause carbon stocks to decrease around
cities but can be slowed with smart land use solutions. Urban development can
even increase carbon stocks, especially around semiarid cities if there is water for
irrigation available.
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Conclusions

Tiirkiye’s GHG removals in the LULUCEF sector currently offset around 8.4 percent
of its total GHG emissions according to the latest NIR.* To increase CO, removals
from the LULUCEF sector to enable net zero emissions by 2053 Tiirkiye must focus
on the following policies and measures:

- Achieve net zero deforestation by 2025;

- The increment rate of standing forests should be enhanced to further
increase the growing stock of the country’s forests. This can be achieved through
reduced harvesting and improved forest management approaches, keeping the
harvest rate around 20 million m3/yr during the 2023-2053 period,

- 3 million hectares of degraded forests should be rehabilitated in the period
2023-2053,

- 500,000 hectares of land suitable for A/R should be allocated for fast
growing species plantations during the period of 2023-2053,

- Additional actions including grassland rehabilitation, climate smart
agriculture practices and decreased illegal logging should be pursued.

These land-based activities and complementary Policies and Measures can enable
LULUCF removals to reach well over 100 million tCO,_/yr by 2053, the year in
which Tiirkiye is plans to reach carbon neutrality.

There is a significant potential for the land sector to increase its GHG removals
and further offset residual emissions from the other sectors of the economy that are
harder and more expensive to abate on the road to Tiirkiye’s carbon neutrality.

20) NIR Turkiye. 2023. NIR Tiirkiye. https://unfcce.int/documents/627786




