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Introduction
According to the Intergovernmental Panel on Climate Change (IPCC), emissions from the
land use sector represent almost a quarter of anthropogenic greenhouse gas (GHG) emissions
(24%),1 with the lion’s share being taken up by emissions from deforestation and agricultural
activities such as livestock, soil and nutrient management. 2 Conversely, the sector is also an
important carbon sink, vegetation and soils having absorbed about 30% of the worlds CO2
emissions since 1750.3 The land use sector is therefore unique in being both a source of GHG
emissions and a sink.
The UN Framework Convention on Climate Change (UNFCCC) recognises the role that
agriculture4 and forestry5 can play in climate change mitigation, but does not have a coherent
set of requirements and incentives for reducing emissions from the land use sector as a wholealso referred to as the agriculture, forest and other land use (AFOLU) sector .6
Land-use is currently dealt with under the UNFCCC in a piecemeal manner and with an
exclusive greenhouse gas (GHG) focus, resulting in policy gaps that are likely to lead to
mitigation actions having detrimental social and environmental impacts. Furthermore, the
2015 deadline set by Parties to adopt a new “protocol, another legal instrument or an agreed
outcome with legal force under the Convention applicable to all Parties” at COP 21 7 is fast
approaching,8 and, given the importance of the land-use sector as both a source of GHG and
sink it is imperative that Parties reach a common understanding on how to address it under
the UNFCCC in a more coherent way.

Aim, scope and structure
This paper presents a state-of-the-art overview of how land-use can and should be addressed
more coherently by the UNFCCC. It aims to demonstrate that land-use under the UNFCCC
must be dealt with in a way that integrates environmental, social and governance
considerations in order to ensure the effectiveness, equity and permanence of Parties’
mitigation actions. In the interest of climate integrity, the land-use sector must also help to
achieve real, permanent reductions in GHG emissions in its own right, rather than being used
as a means to replace the significant action that needs to be taken in other sectors to reduce
fossil carbon emissions.
This paper is divided into three sections:
Section one examines how land-use is currently dealt with in the UNFCCC and Kyoto Protocol
(KP), identifying the most significant land-use-related policy gaps, which will need to be
addressed in a 2015 agreement and in the pre-2020 period. This section will not be an
examination of the loopholes and controversies surrounding accounting linked to land use, as
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these have already been discussed elsewhere.9 Instead, this section aims to provide a
foundation from which to identify the major policy gaps in the regime, in particular, the
absence of a framework for addressing agriculture and the inadequacy of current social and
environmental provisions.
Section two examines and elaborates on how to ensure the Paris agreement maximises
environmental, social and governance outcomes of climate actions in land-use. It sets out why
and how the UNFCCC’s treatment of the land-use sector under the 2015 agreement should go
beyond its exclusive GHG focus towards recognition of governance, biodiversity conservation
and a rights-based approach as fundamental enabling conditions. It further lays out why and
how the land-use sector must help to achieve real, permanent reductions in GHG emissions in
its own right, rather than being used as a means to replace the significant action that needs to
be taken in other sectors to reduce fossil carbon emissions.
Section three proposes indicative safeguards/objectives/principles to be included in the 2015
agreement to address the issues identified in sections one and two.
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I. Land-use in the UNFCCC: How is it
dealt with and what are the policy gaps?
Discussions related to land-use in the UNFCCC have in the past taken place under parallel
tracks in a piecemeal fashion. In relation to climate change mitigation, land-use has been
discussed under the Kyoto Protocol rules on Land Use, Land Use Change and Forestry
(LULUCF) for developed countries; and under the mechanism for Reducing Emissions from
Deforestation and forest Degradation (REDD+) for developing countries, while to a limited
extent, developing countries are also establishing LULUCF activities under the Clean
Development Mechanism (CDM). Discussions on the role of agriculture in the UNFCCC are
currently limited to scientific and technical aspects 10 of the sector in relation to climate change
due to the politically sensitivity of the issue, in particular over concerns about food security
and common but differentiated responsibility.
In terms of existing provisions, the UNFCCC sets out specific requirements for all Parties
concerning the promotion of mitigation actions and reporting of anthropogenic emissions by
sources and removals by sinks, including from the agriculture and forestry sector.11 However,
these requirements vary between Annex I and non-Annex I Parties. Box 1 below examines the
current treatment of land use in terms of mitigation action, whilst Box 2 examines the
reporting measures linked to anthropogenic emissions by sources and removals by sinks,
including those from the agriculture and forestry sector.

BOX 1: ACTIONS TO MITIGATE LAND USE EMISSIONS
REQUIREMENTS FOR ANNEX I PARTIES

According to the Kyoto Protocol, each Annex I Party (to the KP) has to ensure that their GHG
emissions “do not exceed their assigned amounts, calculated pursuant to their quantified
emission limitation and reduction commitments (QELRC).” 12 Furthermore, each Party to the
KP should promote sustainable development as part of the process of achieving their QELRCs
through the implementation of policies and measures such as:13



10

The protection and enhancement of sinks and reservoirs … and promotion of
sustainable forest management practices, afforestation and reforestation; and
Promotion of sustainable forms of agriculture in light of climate change
considerations.

Historically, following the Bali Action Plan, agriculture was considered a sectoral approach under the Ad Hoc Working Group
on Long-term Cooperative Action (LCA). At the Conference of the Parties (CoP17) in Durban, South Africa, Parties agreed to
move discussions on agriculture to the Subsidiary Body for Scientific and Technical Advice (SBSTA).
11
Article 4 of the UNFCCC
12
Kyoto Protocol article 3
13
Kyoto Protocol article 2

Annex I Parties’ emissions and removals from land-use land use change and forestry
(LULUCF)14 are accounted for (i.e. tracked) on the basis of activities, 15 while reporting on
LULUCF under the UNFCCC is area-based.16 Accounting for LULUCF is limited to direct
human-induced activities17 and includes two categories of activities:



Afforestation, reforestation and deforestation, for which accounting is mandatory and
whose net changes can be used to meet their QELRCs.18
Additional activities, including forest management, cropland management, grazing
land management, re-vegetation, wetland drainage and rewetting.19 These could all be
voluntarily accounted for in the first commitment period, but forest management is
mandatory for the second commitment period.20 Once the activities have been chosen
and accounted for, they must continue to be accounted for during the remainder of
the commitment period.21

The accounting framework for LULUCF and agriculture under the Kyoto protocol is highly
controversial, and the result of numerous compromises due to the need to accommodate the
interests of particular Parties22 and has been severely criticised by civil society as creating
loopholes and failing to cover the land-use sector as a whole.23
NON –ANNEX I PARTIES

In addition to the LULUCF activities undertaken by Annex I Parties under the KP, two
significant mechanisms under which non-Annex I Parties can undertake land use mitigation
actions are REDD+ and Afforestation/Reforestation activities under the CDM.
REDD+ was initially introduced to the UNFCCC in 2005 at COP 11 in Montreal as an agenda
item on reducing emissions from deforestation in developing countries and approaches to
stimulate action.24 At COP 13 in Bali in 2007, the scope was expanded to include forest
degradation and the role of forest conservation, sustainable management of forests, and
enhancement of forest carbon stocks.25
The specific activities that could be undertaken by developing country parties under REDD+
were defined in Cancun, in 2010 at COP 16.26
These include:
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Reducing emissions from deforestation;



Reducing emissions from forest degradation;



Conservation of forest carbon stocks;



Sustainable management of forests;



Enhancement of forest carbon stocks

Participation in REDD+ is voluntary, and Parties can select which mitigation actions in the
forest sector to undertake in accordance with their respective capabilities and national
circumstances.27 Although the scope of REDD+ is currently limited to activities in the forest
sector, if its implementation proves successful, it could potentially serve as a model
framework of financial incentives and technical support, subject to social and environmental
protection provisions, applicable to all land-use sectors and activities.28 This is particularly
relevant in light of the discussions on how to determine different responsibilities under the
2015 agreement, along with technological and financial support, based on national
circumstances and respective capabilities.
The Clean Development Mechanism (CDM) of the Kyoto Protocol allows Annex I Parties to
meet a part of their QELRCs by purchasing certified emission reductions (CERs) from offset
projects in developing countries.29 Currently, the only LULUCF emission reduction activities
that developing countries can engage in that are eligible under the CDM are afforestation,
reforestation (A/R) projects30 and agricultural projects such as improved manure
management, reduction of enteric fermentation, improved fertilizer usage or improved water
management in rice cultivation.31
To date, the number of afforestation/reforestation projects is very small in comparison to
other types of CDM projects. The reasons for this include high transaction costs due to
complex rules and methodologies, registration costs and issues related to measurement and
monitoring, including difficulties in establishing additionally and preventing leakage. 32
Beyond the scope of afforestation/reforestation projects, the CDM has also come under fire
for its lack of a robust social and environmental protection framework that has resulted in
reports of human rights violations, and called into question its legitimacy as a UNFCCC
mechanism.33
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BOX 2: REPORTING ON EMISSIONS AND REMOVALS FROM
LAND USE UNDER THE CONVENTION
Reporting on emissions and removals from land use under the UNFCCC is accomplished
through the submission of national reports (National Communications and National GHG
Inventories, biennial reports or biennial update reports). The required contents and timetable
for submission of such reports differ for Annex I countries (developed country Parties) and
non-Annex I countries.
ANNEX I REPORTING REQUIREMENTS UNDER THE UNFCCC:



National communications34 to be submitted every 4 years35



Biennial reports36 as well as a



National GHG inventory37 to be submitted annually38

NON-ANNEX I REPORTING REQUIREMENTS UNDER THE UNFCCC:





National communications to be submitted every 4 years, the first due within 3 years of
ratification of the Convention39
Biennial update reports40
National GHG inventories (included in the national communication) 41

The rules on reporting for emissions from land-use are quite comprehensive in scope; in
accordance with the IPCC guidance, reporting on land use under the UNFCCC includes
emissions and removals from agriculture, forests and other land uses (AFOLU). 42
This exposition is particularly important in light of the on-going negotiations towards a 2015
agreement, held under the Ad Hoc Working Group on the Durban Platform for Enhanced
Action (ADP). The principle of common but differentiated responsibility (CBDR) is one of the
founding principles of the UNFCCC and has been given effect through the Annex I/nonAnnex I separation. Determining how this principle should be addressed in the 2015
Agreement, and whether it should evolve is a controversial question at the heart of the current
negotiations.43
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Key conclusions and recommendations


Although the reporting requirements for emissions from land-use between Annex I
and non-Annex I Parties vary in terms of timing and format, they are reasonably
comprehensive, covering emissions and removals from agriculture, forests and other
land uses.



In contrast, the accounting requirements for land-use, that is, those that regulate
reporting against a specific emissions reduction target, fail to cover the sector as a
whole and have been criticised for creating loopholes that undermine the objectives of
the Convention.



There are currently no mandatory requirements for non-Annex I Parties to reduce
their emissions from land-use, and their participation in mechanisms such as REDD+
and the CDM are voluntary. It remains to be seen how the mitigation
responsibilities/contributions of non-Annex I Parties will be determined in the 2015
agreement, and how technological and financial support will be mobilised to
implement them, based on national circumstances and respective capabilities.

The Policy Gaps in the UNFCCC and Kyoto Protocol
Related to land-use
The following policy gaps in the UNFCCC and Kyoto Protocol related to land-use were
identified and are examined in more detail in this section:
a) There is no unified framework for reducing emissions from the land-use sector, which
affects the sector’s contributions to the UNFCCC’s ultimate climate objectives
b) The provisions on land-use fail to recognise and adequately protect the social and
environmental integrity of its mitigation actions, and in doing so undermine the
effectiveness of the mitigation actions themselves. The on-going ADP discussions in
relation to land-use are similarly inadequate.

Lack of a Unified Framework for Reducing Emissions
from the land-use Sector
As identified in the previous section, the rules and requirements that govern how to report on
and reduce GHG emissions from the land-use sector are numerous and vary in terms of scope
(reporting or accounting) and coverage (LULUCF or land-use as a whole). This lack of
coherence presents significant barriers to achieving the UNFCCC’s objective and fails to
adequately incentivise action to reduce emissions from land-use. Significant gaps in the
current framework also exist that limit its effectiveness and threaten the permanence of
mitigation actions undertaken by failing to strengthen governance, empower local
stakeholders or put biodiversity and ecosystems at the centre of activities.
A notable policy gap that exemplifies the lack of coherence in the present UNFCCC land-use

regime, and which could potentially reduce the likelihood of the Convention achieving its
climate goals, is the failure to address agriculture adequately. Agricultural emissions are
currently treated in a fragmented manner under the UNFCCC and KP. For instance, for Annex
I Parties, emissions resulting from land management are covered under voluntary accounting
rules for LULUCF, (i.e. cropland management, and grazing land management), whereas
emissions resulting from the industrial processes that support agriculture (i.e. fertilizer
production and use) and livestock (methane) fall into the mandatory emissions accounting of
industrial emissions.44
Continuing discussions relating to the place of agriculture in the UNFCCC regime remain
highly politicised due to national concerns such as sovereignty over food security, particularly
for non-Annex I Parties. The negotiations were deadlocked through COP17 and COP18 as
Parties failed to agree on a work programme for agriculture for two reasons: 1) disagreement
on whether to frame such a work programme under the principle of common but
differentiated responsibility (CBDR), which could mean that Parties may not be treated
equally in terms of commitments; and 2) disagreement on the scope of the work programme
(whether it should deal with adaptation and mitigation together, or only adaptation). 45
In an attempt to break the deadlock, in June 2013 SBSTA 38 invited Parties and admitted
observer organisations to “submit their views on the current state of scientific knowledge on
how to enhance the adaptation of agriculture to climate change impacts, while promoting
rural development, sustainable development and productivity of agricultural systems and
food security in all countries, particularly in developing countries. This should take into
account the diversity of the agricultural systems and the difference in scale as well as possible
adaptation co-benefits.”46
Although no substantive work programme was agreed upon at SBSTA 38, and no progress
was made at the following session,47 SBSTA 40 in June 2014 was somewhat more successful.
The Chair noted the views of numerous Parties on the importance of adaptation activities that
ensure food security as the entry point for climate activities in countries facing food insecurity
and development challenges.48 The Chair’s conclusions set forward activities reaching more
than two years into the future, with the SBSTA agreeing to undertake scientific and technical
work within the following four areas: 49





On the development of early warning systems and contingency plans in relation to
extreme weather events and its effects;
Assessment of risk and vulnerability of agricultural systems to different climate
change scenarios at regional, national and local levels;
Identification of adaptation measures, taking into account the diversity of the
agricultural systems, indigenous knowledge systems and the differences in scale; and
Identification and assessment of agricultural practices and technologies to enhance
productivity in a sustainable manner, food security and resilience.

The SBSTA also requested the UNFCCC secretariat to organise in-session workshops on these
four elements, the first two to be held at SBSTA 42 (in June 2015) and the next two to be held
at SBSTA 44 (in June 2016). Parties were requested to submit their views on the four
44
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identified areas by February 2015. Reports from the first two workshops are to be considered
at SBSTA 43, held during COP 21 in Paris. Reports from the following two workshops are to
be considered at SBSTA 45.
In light of the outcomes of SBSTA 38, the scope of the subsequent SBSTA discussions have
clearly been geared towards adaptation to the impacts of climate change on agriculture rather
than mitigation actions from agriculture.50 This is understandable given concerns that
mitigation commitments in agriculture could affect food security and sovereignty. However, it
further underlines the need to incentivise a more integrated approach to land-use
management in which rights, good governance and conservation of biodiversity are central in
determining policy options that will generate both adaptation and mitigation outcomes.

A Flawed, Risk-Based Approach to Ensuring the Social
and Environmental Integrity of Mitigation Actions
from the land-use Sector
Although the UNFCCC and KP acknowledge the importance of the protection of social and
environmental ‘concerns’ in the context of mitigation, sometimes even directly mentioning
the social, economic and environmental values/services provided by landscapes, the chosen
approach is weak and generally one of risk mitigation (see Box 3).

BOX 3: A RISK BASED APPROACH: SOCIAL AND
ENVIRONMENTAL PROVISIONS OF THE UNFCCC AND KYOTO
PROTOCOL
The Preamble of the Convention “Affirms that responses to climate change should be
coordinated with social and economic development in an integrated manner with a view to
avoiding adverse impacts on the latter taking into account the legitimate priority needs of
developing countries for the achievement of sustained economic growth and the eradication
of poverty.”
Although it does not explicitly single out the land-use sector, Article 2 of the UNFCCC states
its ultimate objective of stabilising GHG concentrations in the atmosphere at a level that
would prevent “dangerous anthropogenic interference with the climate system. Such a level
should be achieved within a time-frame sufficient to allow ecosystems to adapt naturally to
climate change, to ensure that food production is not threatened and to enable economic
development to proceed in a sustainable manner,” therefore acknowledging that climate
change mitigation cannot come at the cost of food production or “natural” ecosystem
adaptation.
Although the wording is not explicit, it suggests that the approach should be one of riskmitigation, rather than identification and strengthening of governance, social and
environmental enabling conditions.

50

At SBSTA’s 40th meeting in June 2014 in Bonn, following a workshop on the state of scientific knowledge on how to enhance
the adaptation of agriculture to climate change impacts while promoting rural development, sustainable development and
productivity of agricultural systems and food security in all countries, Parties and admitted observer organisations were invited
to submit their views on the identification of adaptation measures for agriculture. SBSTA Draft Conclusions on issues related to
agriculture (14 June 2014) FCCC/SBSTA/2014/L.14 paragraphs 1 and 5.

This is confirmed in Article 4, which requires Parties to “employ appropriate methods, for
example impact assessments, formulated and determined nationally, with a view to
minimising adverse effects on the economy, on public health and on the quality of the
environment, of projects or measures undertaken by them to mitigate or adapt to climate
change.”
The KP does not include any requirements for Annex I Parties to take any action relating to
non-GHG environmental protection, nor does it include or require any social or economic
protection measures when undertaking mitigation actions. 51 Non-Annex I Parties undertaking
CDM projects under the KP are required to follow a number of general social and
environmental provisions. All proposed CDM projects are for example required to obtain a
letter from the host country’s Designated National Authority (DNA) confirming that the
proposed project does in fact contribute to the country’s sustainable development. This has
been referred to as equivalent to “certification by the host country” given the lack of definition
of “sustainable development” and the differing standards applied by countries to assess
“sustainability.”52
In addition to this broad requirement, under KP Decision 5/CMP.1, afforestation and
reforestation project implementers are required to “document” environmental impacts,
(including on biodiversity and natural ecosystems). Project implementers are also required to
analyse “significant socio-economic impacts” of the project and, if any environmental or
socio-economic impact is considered significant by either the project implementers or the
host Party, an impact assessment is required and a description of planned monitoring and
remedial measures to address such impacts.53 These provisions have however been criticised
as insufficient and civil society has advocated for strengthening the social and environmental
protection provisions of the CDM (including land-use projects) including establishing
institutional safeguards, strengthening participation and requiring the establishment of
project-level grievance mechanisms.54
This is a fundamentally flawed perspective that focuses on GHG mitigation “plus” co-benefits,
rather than on an integrated approach to the landscape and the values/services it provides,
carbon sequestration being one among many that are inextricably connected.
The mechanism for Reducing Emissions from Deforestation and forest Degradation (REDD+)
differs, however, in its incorporation of safeguards. The Cancun Safeguards, which are part of
the rules for REDD+, are the most comprehensive social, environmental and governance
provisions to date relating to land-use under the UNFCCC.55 The REDD+ framework
stipulates that REDD+ activities should be undertaken in accordance with the seven Cancun
safeguards; and in order to access results-based payments these safeguards are to be
addressed and respected,56 and must also be “promoted and supported.”57
The approach to social and environmental protection embodied by the Cancun safeguards
requires significant action and governance improvements from participating governments
51

Although the Joint Implementation (JI) mechanism under the KP does require project proponents to document an analysis of
environmental impacts, as well as undertake an environmental impact assessment if the impacts are considered significant by
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including recognition of substantive (indigenous peoples’ rights) and procedural (right to full
and effective participation) rights, as well as positive steps to protect biodiversity and natural
forests, going beyond a risk-based approach towards a more integrated, rights based
approach.58
As noted above, however, this approach only applies to REDD+. It does not apply to the whole
spectrum of land-use activities, such as LULUCF. For the most part, the current land-use
regime fails to incorporate adequate social, environmental and governance measures to
incentivise the right climate outcomes. The measures that do exist, take a risk-based approach
that singles out mitigation benefits in isolation from the social, environmental and
governance conditions that enable them. This absence of comprehensive social,
environmental and governance provisions applicable to land-use is also noticeable in the
current ADP discussions (See Box 4).

58

Rey, D., Roberts, J., Korwin, S., Rivera, L., and Ribet, U. (2013) A Guide to Understanding and Implementing the UNFCCC
REDD+ Safeguards.

BOX 4: ADP DISCUSSIONS RELEVANT TO SOCIAL, ENVIRONMENTAL
AND GOVERNANCE PROVISIONS APPLICABLE TO LAND-USE
COP 17 in Durban established the ADP,59 who at its first meeting initiated two workstreams: 60
Workstream 1 tasked with developing the 2015 agreement 61 and Workstream 2 tasked with
increasing pre-2020 mitigation ambition.62 The status of the negotiations under these two
workstreams provides an indication of how land-use is likely to be dealt with under the
UNFCCC, both pre- and post 2020. Neither workstream appears to be straying significantly
from the traditional UNFCCC risk-based approach to social and environmental protection so
far.
ADP WORKSTREAM 1

63

In accordance with its mandate, established in Durban under decision 1/CP.17, the ADP has
been engaged in on-going discussions to agree on elements for the 2015 climate agreement.
Prior to the its second session, which took place in October 2014 in Bonn, the ADP prepared a
non-paper summarising Parties’ views and proposals on the elements of a draft negotiating
text, this non-paper was subsequently updated to reflect evolving discussions in the ADP. 64
In its preamble, the non-paper acknowledges that Parties to this new agreement will still be
guided by the principles of the UNFCCC as set out in Article 3, namely that Parties “should
protect the climate system for the benefit of present and future generations of humankind on
the basis of equity and in accordance with evolving common but differentiated
responsibilities.”65 This inclusion of the word ‘evolving’ is in recognition of the new
agreement’s need to go beyond the traditional Annex I and non-Annex I distinction,
acknowledging that some developing countries have greater impacts and therefore
responsibilities regarding increases in current atmospheric CO2 concentrations.
The land-use sector is not specifically identified as a stand-alone element that should be
included in the 2015 agreement under the heading of mitigation and is only mentioned in
relation to accounting rules.
In the section on adaptation, the non-paper declares that each Party should prepare
adaptation commitments/contributions by integrating adaptation into national development
planning and inter alia “strengthen governance and enabling environments” 66 but provides no
further details as to how this could be achieved, nor what is meant by “enabling
environments.”
In addition, it is suggested that Parties’ commitments/contributions should be “countrydriven, gender-sensitive, participatory, and fully transparent, take into account vulnerable
groups and ecosystems, be based on science and traditional and indigenous knowledge, and
promote the engagement of subnational and local authorities and other stakeholders.” 67
59

Decision 1/CP 17
As set out in document FCCC/ADP/2012/2, paragraph 13
61
Decision 1/CP.17 paragraphs 2 to 6
62
Decision 1/CP.17 paragraphs 7 and 8
63
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updated ‘elements of a 2015 agreement’ text, contained in the annex of the Lima call for climate action that now replaces the
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However, it is unclear whether this is intended to be limited to the commitments themselves
or to the implementation thereof.
There is some mention of the need to mobilise finance to “support the integration of climate
objectives into other policy relevant areas and activities such as … agriculture.” No further
details are provided but this suggests that agriculture may continue to be kept separate from
other land-use sector activities.
ADP WORKSTREAM 2

Discussions under ADP workstream 268 have examined ways in which the land-use sector
could help to increase the level of ambition. In its conclusions agreed at the second part of its
first session, held in Doha, Qatar in 2012, the ADP decided to hold in-session round tables
and workshops in 2013 under the two workstreams initiated in 2012. 69 In light of this, a
workshop on opportunities for mitigation and adaptation related to land use was organised in
May 2013 under workstream 2.70
In the workshop, Parties acknowledged that ample opportunities exist to scale up mitigation
and adaptation actions in the land-use sector and discussed the importance of including
climate change “considerations” within policies addressing sustainable management of
natural resources, territorial planning, forest monitoring and agricultural production. 71
While these discussions have highlighted the importance of the multiple benefits provided by
the land use sector such as food security, sustainable livelihoods, biodiversity conservation
and poverty alleviation,72 they fell short of acknowledging the need for an integrated approach
to land-use planning and management. In fact, some Parties expressed the view that
agriculture and forests should be discussed separately under the ADP, or even that the ADP
should completely avoid focusing on sectors. 73
The following year, during the fifth part of its second session, held in Bonn, in conjunction
with the fortieth sessions of the Subsidiary Body for Implementation (SBI 40) and the SBSTA
40, a technical expert meeting (TEM) to unlock mitigation opportunities in land use in the
pre-2020 period was also held. Participants to the TEM recognised that “Good governance
across all levels is central to reducing mitigation barriers in this sector and ensuring that
multiple co-benefits for rural development and food security are achieved.” 74 Subsequently,
the UNFCCC secretariat has been requested to organise a series of TEMs in 2015 in a manner
that "Assesses mitigation benefits, co-benefits, including adaptation and sustainable
development co-benefits, costs and other barriers to the implementation of policy options" 75

This mandate remains in line with the “risk mitigation” or emission reduction “plus cobenefits” approach that fails to acknowledge that governance, biodiversity conservation and
rights are core enabling conditions for mitigation and adaptation rather than co-benefits.
68
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Key conclusions and recommendations


The lack of a coherent framework for reducing emissions from land-use compromises
the sector’s contributions to the UNFCCC’s ultimate climate objectives. Particular
gaps that need to be addressed include: loopholes in the current accounting
framework that exclude certain emissions, failing to provide an accurate picture of the
land-use sector; and the lack of a framework for incentivising emission reductions
from agriculture. One possible way of achieving this would be greater integration of
land-use planning at the national level (see below).



The UNFCCC’s traditional risk-based approach to protecting the social and
environmental integrity of mitigation actions from the land use sector is largely
insufficient to achieve this objective. The example of REDD+, which includes
safeguards that require countries to be more pro-active in enhancing governance,
rights and biodiversity, could potentially stimulate a shift towards a view of social,
environmental and governance provisions as “enabling conditions” for effective and
sustainable climate actions.



The ADP discussions in relation to land-use fail to sufficiently acknowledge the role of
good governance, rights and biodiversity conservation as fundamental pre-requisites
to ensure the effectiveness and equity of climate actions. A paradigm shift is called for
in both ADP workstreams.
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II. Achieving Sustainable Land Use:
How to ensure the Paris agreement maximises
environmental, social and governance outcomes of
climate actions in land-use
This section specifically sets out why and how the UNFCCC’s treatment of the land-use sector
under the 2015 agreement should go beyond an exclusive GHG focus to one that
acknowledges good governance, a rights-based approach and biodiversity conservation as
fundamental enabling conditions to ensure the effectiveness and permanence of climate
actions. It does so, by examining:
a) Why and how the multiple and inter-linked values, services and benefits provided by
landscapes are better served through a more integrated approach to land-use
management (referred to here as a landscape approach).
b) The enabling conditions required to realise these multiple benefits and objectives (i.e.
mitigation, adaptation, provision of livelihoods, ecosystem resilience, biodiversity
protection and good governance), while also recognising the potential impacts of land
use change on landscapes.
c) Why and how the land-use sector must help to achieve real, permanent reductions in
GHG emissions in its own right, rather than being used as a means to replace the
significant action that needs to be taken in other sectors to reduce fossil carbon
emissions.

Multiple dimensions/values of the landscape:
landscape services
Landscapes are rich and complex environments, of which humans and their activities form an
integral part. A useful concept for identifying and understanding the wide range of economic,
socio-cultural, and ecological functions of the landscape that are valued by humans is that of
“landscape services” (see Box 5).76 Landscape services are similar to ecosystem services, with
the difference that a landscape is a larger scale than an ecosystem and is composed of
networks of ecosystems, but also includes urban areas that are not traditionally thought of as
ecosystems.77 Opinions differ on how best to define the landscape,78 and the discussions on
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what is meant by a landscapes approach is still evolving79 but it can be broadly understood as
an approach that seeks to address the increasingly complex and widespread environmental,
social and political challenges associated with land-use management that cannot be met by a
traditional sector-specific focus or a compartmentalised management approach.

BOX 5: CATEGORIES OF LANDSCAPE SERVICES
The services provided by the landscape, are numerous, and similarly to ecosystem services,
can be grouped into three broad categories: 80


Provisioning services relate to the landscape as a source of natural resources.
Provisioning services include things essential to human survival, such as food (plant
and animal foodstuffs), water, and energy (in the form of biofuels). They also provide
the resources for productive activities (fertile soil for agriculture, timber and nontimber forest products);



Cultural services include: health, enjoyment, self/personal fulfilment, and social
fulfilment; and



Regulation and maintenance services are considered a necessary pre-condition
for all other services,81 and are closely linked to ecosystem services. They include
lifecycle maintenance and habitat protection, atmospheric, water flow and quality
regulation, soil quality regulation (prevention of erosion), pest and disease control
etc. An essential service provided by the landscape is also its capacity to adapt to
change (resilience/adaptation) and ensure the continued provision of services for
future generations. The continued provision of these regulation services relies on the
maintenance of biodiversity and health of the ecosystems that comprise the
landscape.

The interdependence between agriculture, forests and carbon emissions and removals make it
difficult to manage any of these in isolation to achieve the multiple objectives of food security,
economic development, biodiversity conservation, and climate change mitigation/adaptation.
For instance, subsistence and industrial agriculture are major drivers of deforestation82 and
important sources of GHG emissions, yet forests and other natural vegetation house/supply
the ecosystem services that sustain agricultural production (e.g. water for irrigation,
protection from floods, habitat for wild pollinators, and microclimate regulation). 83 It has
therefore been argued by some that the landscape is the appropriate scale for policy action to
reconcile the trade-offs between these multiple objectives.84
79
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Landscapes and Climate Outcomes: Potential for Both
Mitigation and Adaptation
Landscapes provide multiple services, of which mitigation and adaptation are only two.
However, as discussed above, under the UNFCCC, the land-use sector has traditionally been
approached in a siloed manner.85 Through such a siloed approach the UNFCCC helps to
perpetuate current national approaches of addressing different sectoral land-use priorities
(climate change mitigation, adaptation, economic development, food security) separately,
rather than encourage more integration in land-use management.
In addition to this, the current UNFCCC regime places GHG mitigation above adaptation as
the top priority.86 This is clear in the context of REDD+ for example, where adaptation is
often referred to as a co-benefit or “non-carbon benefit” to mitigation actions.87 This
hierarchy between mitigation and adaptation can also be seen in developing country national
climate programmes where Nationally Appropriate Mitigation Actions (NAMA) are managed
by a different institution from National Adaptation Programmes of Action (NAPA), with
often-unequal distribution of powers and unequal funding and/or support. 88
Furthermore, the Intergovernmental Panel on Climate Change’s 5th Assessment Report
(IPCC AR5) acknowledges that adverse side effects of mitigation actions in the AFOLU sector
could significantly outweigh its co-benefits,89 supporting the case that mitigation actions
should not be undertaken in isolation.
It is also widely recognised that the land-use sector has a high potential for achieving both
positive mitigation and adaptation outcomes and that approaches that promote synergies
between the two are desirable.90 An integrated approach to land-use management, might also
help to address complementary issues in the land-use sector, such as food security, energy
and water supply.91 Although achieving full synergy between national mitigation and
adaptation approaches in the near-term is unlikely due to the complexity and resourceintensity of the approach, some common enabling conditions can nevertheless be identified
for both.
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Key Conclusions and Recommendations






The 2015 agreement must provide direction to countries to ensure a more integrated
approach to land use management, so that policy can be developed in a balanced,
rational manner. If it fails to do this, there are significant risks that mitigation actions
in the land-use sector will lead to negative impacts on key ecosystem/landscape
values/services, such as ecosystem resilience (and therefore adaptation), livelihoods
and food security.
The appropriate scale for land-use management planning that considers and
addresses sectoral drivers of deforestation (such as agriculture) is the landscape.
Such planning will require significant integration of different sectoral governance
institutions and processes (landscape approach).
The land-use sector will be the target of policies and measures that aim to address
both mitigation and adaptation, which are currently being planned and implemented
separately, often by different institutions. In addition to cross-sectoral integration,
countries will need to ensure that mitigation actions in the land-use sector do not
undermine adaptation objectives and vice-versa. For this reason common enabling
conditions for both mitigation and adaptation need to be identified and supported.

Why Governance, Rights and Biodiversity need to be
Included in a Land-Use Section of the 2015
Agreement
The IPCC notes that mitigation measures are not implemented in a void, and have the
potential for beneficial or adverse side effects on other societal goals such as those related to
food security, local environmental quality, energy access, livelihoods and equitable
sustainable development. It asserts that in the context of AFOLU, the benefits may be
outweighed by the adverse side effects.92 Conversely policies aimed at achieving these societal
goals can positively influence the achievement of mitigation and adaptation.
Although a more integrated approach to land-use management is needed, it is clear that
greater policy and institutional integration alone will not be sufficient to achieve the multiple
climate and societal objectives and priorities of the land-use sector. The IPCC emphasises the
importance of a multi-objective perspective, which can be enhanced, inter alia by “adequate
governance structures.”93
In order to maximise climate outcomes, the UNFCCC can and should support such a multiobjective perspective by identifying and supporting common core enabling conditions, such as
good governance, a rights based approach and the conservation and sustainable use of
biodiversity.
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Good Governance
The UN’s Food and Agriculture Organization (FAO) recognises weak governance, lack of law
enforcement, rural poverty and unclear allocation of rights as significant underlying drivers of
deforestation, and therefore GHG emissions from the land-use sector.94
Although there is no simple definition of “good governance”, the term is generally associated
with principles such as transparency, public participation and accountability. It is generally
considered a critical foundation for achieving positive climate, environmental and economic
outcomes.95 Good forest governance has been acknowledged as an essential enabling
condition for reducing emissions from land use in the context of REDD+ and as such was
included as one of the Cancun safeguards.96 Improving governance in the land-use sector can
also be seen as a fundamental enabling condition for effective mitigation and adaptation
actions.
As many developing countries are likely be in the front-line of the most immediate and severe
impacts of climate change, the success of adaptation activities is essential. Ensuring that the
process of designing and implementing climate adaptation strategies is participatory and
accountable to those the strategies serve (through addressing governance problems such as
corruption) will go a long way to ensure that they are robust enough to deal with the impacts
of climate change. This includes ensuring that civil society, indigenous peoples and local
communities participate in the identification, assessment and implementation of adaptation
policies.97 Conversely, the absence of sufficient transparency, public participation, or
grievance and dispute resolution mechanisms, may undermine the legitimacy of mitigation
actions. This could also threaten the permanence of mitigation actions if local ownership is
insufficient.98

A Rights-based Approach to Climate Actions
The effects of climate change are likely to have progressively increasing impacts on human
livelihoods and directly affect people’s rights, particularly in a sector like land-use that
supports so many livelihoods. These impacts include: 99



94

Risk of severe ill health and disrupted livelihoods resulting from storm surges, sea
level rise and coastal flooding; inland flooding; and periods of extreme heat.
Systemic risks due to extreme weather events leading to breakdown of infrastructure
networks and critical services.
Risk of food and water insecurity and loss of rural livelihoods and income
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Furthermore, these risks are unevenly distributed and are generally greater for disadvantaged
people and communities in countries irrespective of the level of development. 100
Mitigation policies in the land-use sector may have significant impacts on core rights such as
tenure and the right to livelihoods. For example, forest conservation efforts or agricultural
intensification in the land-use sector may serve to reduce emissions but potentially at the cost
of the livelihoods of those who rely on those forests or on small-scale agriculture. They may
also lead to a community’s expulsion from their ancestral lands in the name of mitigation. 101
Adopting a rights-based approach (RBA) to designing and implementing climate change
measures in the land-use sector can help alleviate these risks. An RBA goes beyond a singular
focus on human rights, and is closely interlinked with good governance, including the
protection of key procedural rights such as public participation and access to justice
(accountability). An RBA also integrates the conservation of biodiversity as a fundamental
component of ecosystems that support livelihoods. In the context of this paper, an RBA to
climate change is understood as including: 102





Consistency with international human rights obligations, including those linked to
indigenous peoples’ rights
Promoting a multiple benefits (social, economic, environmental) approach to policy
design and implementation;
Transparency and accountability; and
Public participation

Adopting an RBA to mitigation in the land-use sector can help to support people’s legitimate
rights to livelihoods, their land and resources and to a healthy environment. 103
Strengthening the land and resource rights (including a recognition and improved
enforcement of these rights) of indigenous peoples and local communities have been shown to
lower GHG emissions and deforestation and improve resilience to climate change. 104 In the
broader context of land-use, the recognition and protection of rights, such as agricultural land
use rights are also seen as core enablers for positive climate outcomes, supporting the case for
an RBA to reducing emissions from land-use.105
As already highlighted, the Cancun safeguards call on countries to implement what, in effect,
is a rights based approach.106 It includes respecting the rights of indigenous peoples and local
communities, ensuring the full and effective participation of all relevant stakeholders as well
as the protection of natural forests and conservation of biodiversity,, taking into account the
need for sustainable livelihood benefits, and preventing leakage and the risk of reversals. 107
The issue of human rights in the 2015 agreement has already received much attention. 108 At
the October 2014 meeting of the ADP, a number of independent experts from the Human
100
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Rights Council called on Parties to the UNFCCC to include language in the 2015 climate
agreement providing that “the Parties shall, in all climate change related actions, respect,
protect, promote, and fulfil human rights for all” and launch a work programme at COP 20 in
Lima to ensure that human rights are integrated into all aspects of climate actions (including
the land-use sector).109 However, as discussed above, in order to truly maximise the social and
economic outcomes of climate actions in the land-use sector, the 2015 agreement should
require that countries apply a broader, more comprehensive rights based approach.

Biodiversity Conservation
According to the Convention on Biological Diversity, biodiversity means: “the variability
among living organisms for all sources including, inter alia, terrestrial, marine and other
aquatic ecosystems and the ecological complexes of which they are part; this includes
diversity within species, between species and of ecosystems.” 110
The sustainable use and conservation of biodiversity and ecosystem services can play a crucial
role in achieving desired climate outcomes. Biodiversity conservation facilitates mitigation,
for example through carbon sequestration and emission reductions. The conservation of
biodiversity and ecosystems services can also help people to adapt to climate change by
providing buffer zones (for example in the form of floodplains and mangroves) that protect
human settlements and offering a diverse range of livelihood sources. 111 Generally, the more
diverse the ecosystem, the more resilient it will be to the impacts of climate change. 112
Conversely, poorly planned mitigation actions that are harmful to biodiversity (i.e.
afforestation of high biodiversity non-forest land such as grasslands) may undermine the
permanence of these actions due to increased vulnerability of ecosystems (for instance, to
pests or forest fires), and compromise the livelihoods of local communities. Similarly,
adaptation policy and practice that does not adequately consider biodiversity can lead to
maladaptation.
In the UNFCCC the importance of biodiversity is recognised in the Cancun safeguards 113 and
the Cancun adaptation framework.114 This recognition is equally necessary for the regulation
of climate action in land-use as a whole. It is important, therefore, that Parties ensure
coherence between their climate mitigation, and adaptation policies, programmes and
projects115 as well as with those relating to biodiversity 116 and development.
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Key Conclusions/Recommendations


The land-use sector provides essential services to humanity beyond climate change
mitigation, including livelihoods, food security and adaptation. Good governance, a
rights-based approach to climate action and biodiversity conservation have been
identified as broad enabling conditions that will not only help to protect these
multiple services, but also help ensure the effectiveness and permanence of climate
actions.



The UNFCCC can play a role in identifying and incentivising the realisation of these
enabling conditions for such a multi-objective, integrated approach, including
through their inclusion in a 2015 agreement. Good governance, a rights-based
approach and biodiversity conservation are some of the most fundamental enabling
conditions to achieve the multiple objectives of the land-use sector

Differences between ‘terrestrial’ and ‘fossil’ carbon
pools and their impact and role in reducing global
GHG emissions
The scale of emissions from fossil fuels cannot be compensated for
by the land-use sector
Terrestrial carbon plays an important role in the stocks and flows of the global carbon cycle.
However it has been acknowledged that a lack of scientific understanding of what is required
for successful mitigation can lead to policy decisions in the land-use sector that have perverse
outcomes for global climate change mitigation targets. 117
Terrestrial and fossil carbon stocks are fundamentally different in nature. The fossil fuel
carbon stock was built up very slowly over millions of years and represents a total amount of
emissions that far exceeds the capacity for removals of the remaining land sinks. The capacity
of land sinks to remove atmospheric carbon and store it in vegetation and soil is finite and
limited.118
In the spring of 2014 for the first time in modern history, atmospheric CO2 exceeded 400
parts per million across most of the northern hemisphere. 119 The IPCC has estimated that in
order to have a chance of limiting global warming to below 2 degrees, atmospheric GHG
concentrations cannot be allowed to surpass 450ppm by the year 2100.120
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Emissions from land-use change (terrestrial carbon) are estimated to have contributed up to
36% of the total anthropogenic CO2 emitted into the atmosphere between 1800-2000121 and
roughly 12% of annual CO2 emissions between 2000 and 2010.122 This percentage has been
falling over the last decade, as land-use emissions have remained roughly constant whilst
fossil fuel emissions have continued to rise year on year. 123
Estimates have demonstrated that if all the carbon so far released by land-use changes
(mainly deforestation) could be restored through reforestation this would reduce atmospheric
concentration of CO2 at the end of the century by 40–70 ppm. Furthermore, the capacity of
the land to remove atmospheric carbon and store it in vegetation and soil is limited to the
amount previously depleted by land use, 124 supporting the assertion that the role the land-use
sector can play in sequestering CO2 is finite.125

The mitigation value of forests lies primarily in the
longevity (permanence) of their accumulated carbon
stocks
Terrestrial carbon differs further in that carbon stocks ebb and flow more quickly than fossil
carbon and are more prone to sudden changes even without human activity. Historical
human activity (i.e. clearing of forests for agricultural land and burning of fossil fuels in the
industrial era) has affected the global carbon cycle and caused a shift in terrestrial and fossil
carbon stocks from the earth/ground to the atmosphere (see figure 1 in Annex) 126. However,
non-anthropogenic occurrences may also result in terrestrial carbon being released, e.g.,
massive forest fires.
Contrary to initial assumptions, which stated that the lifetime of CO2 in the atmosphere was
in the order of 120 years,127 the situation is more complex. About 60% of CO2 emitted is
removed over 100 years through absorption into the oceans or the terrestrial biosphere, but
the remaining CO2 takes much longer. Modelling scientists estimate that 20-35% will still be
in the atmosphere after 2-20 millennia.128 A unit of CO2 emitted into the atmosphere is only
fully removed from the carbon cycle when it has been completely dissolved in the deep ocean,
which takes in the order of thousands of years. 129 This means that carbon stored in terrestrial
sinks is not completely removed from the carbon cycle and could still be at risk of being
released into the atmosphere.
Although this issue of ‘permanence’ is widely recognised in the UNFCCC negotiations, the
magnitude of the timescales involved and required may not be. Indeed it is still incorrectly
assumed in many policy contexts that 100 years is a sufficient period for maintaining
121 Houghton, R. A. (2007) Balancing the global carbon budget.
122 Friedlingstein, P. etal.(2010) Update on CO2emissions.
123 IPCC (2014) 5th Assessment Synthesis Report, Summary for policymakers, longer report. p. 44
124 Mackey, B., et al (2013) Untangling the confusion around land carbon science and climate change mitigation policy.
125 House, J. I., Prentice, I. C. & Le Quéré, C.(2002) Maximum impacts of future reforestation or deforestation on atmospheric
CO2.
126 Mackey, B., et al (2013) Untangling the confusion around land carbon science and climate change mitigation policy. Nature
Climate Change.
127 Shine, K. P., Derwent, R. G., Wuebbles, D. J. & Morcrette, J. J. (1990)
128 Mackey, B., et al (2013) Untangling the confusion around land carbon science and climate change mitigation policy.
129 A process that requires the dissolution of carbonate from ocean sediments (about 5,000 to 10,000 years) and enhanced
weathering of silicate rocks (around 100,000 years). Mackey, B., et al (2013) Untangling the confusion around land carbon
science and climate change mitigation policy

terrestrial carbon stores so as to safely remove them from the carbon cycle. For example, the
Australian Government’s Carbon Credits (Carbon Farming Initiative) Act 2011 defines the
maximum potential relinquishment period for an eligible offsets project as 100 years (that is,
the time period the person holding the carbon credit is responsible for the sequestered carbon
stock).130
Consequently, whilst the land-use sector can provide a valuable, cost-effective, short-term
contribution to reducing atmospheric concentrations of GHG, and can help slow the rate of
anthropogenic climate change, this alone will not be sufficient to achieve the 2-degree target
and should not replace the significant action that needs to be taken in other sectors to reduce
fossil carbon emissions.

Key Conclusions/Recommendations

130



We must recognise that the contribution of the land-use sector to avoid and remove
emissions of stored and future CO2 is strictly limited by the facts that:



- Its total potential for carbon storage is finite, in particular considering the stock of
fossil fuels that could yet be burnt; and



-The maintenance and longevity (permanence) of those stored carbon stocks is
uncertain.



To achieve the 2-degree target we cannot solely rely on the contribution of the landuse sector, and significant action must be taken in other sectors to reduce fossil
carbon emissions.

Australian Government (2011) Carbon Credits (Carbon Farming Initiative) Act 2011.
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How can the UNFCCC foster a more
sustainable, integrated approach to
land-use?
Objectives/principles/safeguards to ensure social and
environmental sustainability
This paper has previously demonstrated that REDD+ is the only mechanism in the UNFCCC
that integrates significant social, environmental and governance safeguards that go beyond a
risk-based approach, and rather requires a rights based approach to ensure the equity,
sustainability and permanence of its implementation. There is also currently reasonable
support from Parties to include REDD+ in a new agreement although there is no consensus
regarding the form in which it should be included. 131
The Cancun safeguards, as the most comprehensive social, governance and environmental
provisions in the UNFCCC regime on land-use provide a precedent for designing provisions to
ensure the sustainability of land-use in a 2015 agreement. They are the result of recognition
by UNFCCC Parties of the need to address the social, governance and environmental risks
arising from mitigation measures in the land-use sector (specifically forests), while promoting
multiple benefits. They are not safeguards in the traditional sense of the word (i.e.
conditionalities linked to development lending) nor are they limited to serving as “risk
mitigation tools”132 but are a set of objectives that must be achieved when implementing
REDD+ activities, encompassing rights and obligations designed to ensure REDD+ activities
not only do-no-harm, but actually do-good.
A similar approach that builds on the comprehensiveness and scope of the Cancun safeguards
could also be adopted in the 2015 agreement to ensure the social and environmental
sustainability of land-use climate actions. Such an approach, which recognises good
governance, a rights-based approach and biodiversity conservation as key enabling conditions
that need to be incentivised could be incorporated in the form of relevant safeguards,
objectives or principles including:

131
132



Transparent and effective governance structures. Land-use
activities/policies/actions will be implemented under and through transparent and
effective governance structures, which will serve as a first step to ensuring the
sustainability/permanence of mitigation and adaptation actions/policies in the landuse sector.



Recognition and respect for the rights of all relevant stakeholders, and
especially of indigenous peoples, local communities, forest-dependent

ADP non paper on Parties views on elements for a draft negotiating text
Rey et al. (2013) Understanding and implementing the UNFCCC REDD+ Safeguards

people, smallholder and landless farmers. Land-use activities/policies/actions
will be implemented through a rights-based approach, which encompasses ensuring
the recognition and legal enforcement of rights, including participation, human, land
tenure rights.


Conservation and enhancement of natural forests and biodiversity. Landuse activities/policies/actions will be implemented in such a way that conserves and
enhances natural forests and biodiversity, and does not result in the conversion of
natural forests to other land-uses.



Consistency with the objectives of international conventions and
agreements, especially taking into account the 2015 Sustainable
Development Goals. Land-use activities/policies/actions will be implemented in
consistency with, and not prejudice the implementation of the 2015 Sustainable
Development Goals, in particular Goal 2,133 Goal 6,134 Goal 7,135 Goal 8136 and Goal
15.137



Integrated approach to mitigation and adaptation actions. Land-use
mitigation and adaptation activities/policies/actions will be undertaken in harmony,
as part of a shift towards greater integration of land-use planning at the national
level.



Recognising the difference between terrestrial and fossil carbon. Land-use
activities/policies/actions will be implemented as a cost-effective, short-term strategy
to help reduce atmospheric GHG concentrations, and slow the rate of anthropogenic
climate change, but will not be used to justify the continued combustion of fossil fuels
in other sectors.

133

According to the Open Working Group on Sustainable Development Goals’ current proposal, Goal 2 is defined as: “End
hunger, achieve food security and improved nutrition and promote sustainable agriculture”
134
Defined as “Ensure availability and sustainable management of water and sanitation for all”
135
Defined as “Ensure access to affordable, reliable, sustainable and modern energy for all”
136
Defined as “Promote sustained, inclusive and sustainable economic growth, full and productive employment and decent
work for all”
137
Protect, restore and promote sustainable use of terrestrial ecosystems, sustainably manage forests, combat desertification,
and halt and reverse land degradation and halt biodiversity loss”
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Annex Figure 1: The Global Carbon Budget138

138

Source: http://www.informationisbeautiful.net/visualizations/how-many-gigatons-of-co2/

Figure 2: Historical changes in the Global Carbon Cycle 139

Figure 1 | Changes in the primary stocks of the global carbon cycle. a–c, A stylised illustration of the impact of human activity on the primary stocks over three time periods: the pre-agricultural era (>8,000
yr bp; a); pre-industrial era (8,000 yr bp to 1850; b); and contemporary era (1850 to the present day; c). The objects (cylinders and rectangles) represent the primary stocks of carbon in the major
reservoirs of the global carbon cycle (fossil fuel, atmosphere, land, surface ocean and deep ocean) but are not drawn to scale. d, The hypothetical and unachievable case of “refilling” the land stock, that is, if
all previously cleared land being returned to its pre-agricultural carbon stock with zero continuing fossil fuel emissions

139

Source: https://cci.anu.edu.au/storage/nclimate1804.pdf
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