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A B S T R A C T

The agriculture, forestry and other land use (AFOLU) sectors contribute substantially to the net global anthro-
pogenic greenhouse gas (GHG) emissions. To reduce these emissions under the Paris Agreement, effective mi-
tigation actions are needed that require engagement of multiple stakeholders. Emission reduction also requires
that accurate, consistent and comparable datasets are available for transparent reference and progress mon-
itoring. Availability of free and open datasets and portals (referred to as independent data) increases, offering
opportunities for improving and reconciling estimates of GHG emissions and mitigation options. Through an
online survey, we investigated stakeholders’ data needs for estimating forest area and change, forest biomass and
emission factors, and AFOLU GHG emissions. The survey was completed by 359 respondents from governmental,
intergovernmental and non-governmental organizations, research institutes and universities, and public and
private companies. These can be grouped into data users and data providers. Our results show that current open
and freely available datasets and portals are only able to fulfil stakeholder needs to a certain degree. Users
require a) detailed documentation regarding the scope and usability of the data, b) comparability between
alternative data sources, c) uncertainty estimates for evaluating mitigation options, d) more region-specific and
detailed data with higher accuracy for sub-national application, e) regular updates and continuity for estab-
lishing consistent time series. These requirements are found to be key elements for increasing overall trans-
parency of data sources, definitions, methodologies and assumptions, which is required under the Paris
Agreement. Raising awareness and improving data availability through centralized platforms are important for
increasing engagement of data users. In countries with low capacities, independent data can support countries’
mitigation planning and implementation, and related GHG reporting. However, there is a strong need for further
guidance and capacity development (i.e. ‘readiness support’) on how to make proper use of independent data-
sets. Continued investments will be needed to sustain programmes and keep improving datasets to serve the
objectives of the many stakeholders involved in climate change mitigation and should focus on increased ac-
cessibility and transparency of data to encourage stakeholder involvement.

1. Introduction

The agriculture, forestry and other land use (AFOLU) sectors play
important roles in climate change and contribute with nearly 25% to
the net total global anthropogenic greenhouse gas (GHG) emissions
(estimated in 2010; IPCC, 2014a). AFOLU sectors emissions include
those from deforestation, fire, wood harvesting, and agricultural

emissions including croplands, paddy rice, and livestock (Roman-
Cuesta et al., 2016a). Effective mitigation actions in these domains are
needed in order to reduce the emissions from these sectors (UNEP,
2015; Grassi et al., 2017). A global agreement to combat climate change
and to adapt to its effects was reached in Paris at the 21st Conference of
Parties (COP21) of the United Nations Framework Convention on Cli-
mate Change (UNFCCC). The Paris Agreement creates a binding and
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progressive framework that obliges all countries to formulate climate
mitigation strategies and goals to limit global warming to well below
2.0 degrees C (UNFCCC, 2016; Turnhout et al., 2017). Countries’ stra-
tegies and actions are formulated in the nationally determined con-
tributions (NDCs) and anthropogenic emissions and removals from the
AFOLU sector should be communicated with the national GHG in-
ventory reports. The accounting mechanism for NDCs includes all ca-
tegories of anthropogenic emissions and removals and should comply
with the requirement of the Intergovernmental Panel on Climate
Change (IPCC) that estimates should be complete, consistent, compar-
able, transparent and accurate (IPCC, 2003, 2006, 2014b). The purpose
of the “enhanced transparency framework” of the Paris Agreement
(UNFCCC, 2016: Article 13) is to provide ‘clear understanding of cli-
mate change action’ including ‘clarity and tracking of progress towards
achieving Parties’ individual nationally determined contributions’ and
‘Parties’ adaptation actions’ including ‘good practices, priorities, needs
and gaps’. With high levels of donor support and engagement of sta-
keholders, the Global Environment Facility established the Capacity-
building Initiative for Transparency (CBIT) which will assist developing
countries, pre- and post-2020 to strengthen their institutional and
technical capacities to meet this essential element of the agreement. To
understand what is being done and achieved in climate mitigation ac-
tion, transparency of biophysical land and emission data and informa-
tion in the submitted national communications and NDCs is key. Art. 13
also asks for “a full overview of aggregate financial support provided”,
but in the present paper we focus on data related to climate change
action and do not address the question of finance data.

Data and methods should be able to support implementation of
mitigation activities and encourage stakeholder engagement at dif-
ferent scales. Stakeholders can be divided into data users and data
producers. Stakeholders have different roles and responsibilities and
need different types of data related to climate change mitigation efforts
and GHG emissions reporting (Böttcher et al., 2017). At national level,
policy makers and mitigation planners frequently need national data-
sets for assessment of mitigation and adaptation options. This can, for
example, include land use and land use change monitoring or improved
accuracies for more effective mitigation strategies. Governmental sta-
keholders (e.g. national GHG experts) are seeking data at national level
on forest area changes, forest carbon stock changes and GHG emissions,
including uncertainty estimates, to compile national GHG inventories
and to track progress on the commitments made under their NDCs.
UNFCCC roster of experts need to perform technical assessment and
independent reviews of national GHG inventories. These experts would
benefit from independent datasets against which to compare national
GHG trends and their uncertainties. NGOs and Civil Society commonly
operate at local level. Especially those groups in charge of im-
plementing the mitigation activities on the ground (i.e. farmers, forest
owners, etc.) need reliable data on land use changes, associated emis-
sions and information about uncertainties at a local level. Local com-
munities (including indigenous groups) can be involved in monitoring
implementation, to assess performance. They would require accurate
local data and uncertainties, and could also benefit from independent
data creation through community monitoring (i.e. forest plot mon-
itoring of carbon stock changes) (Pratihast et al., 2013). However, often
these groups are underrepresented and require improved capacities and
training on data collection, monitoring and reporting. Other key sta-
keholders may include the private sector aiming for deforestation-free
commodity supply chains (e.g. oil palm, cocoa, beef, coffee). These
companies that have committed to zero-deforestation would benefit
from accurate data on deforestation at local and regional scales. They
may need to develop specific MRV systems, targeting different com-
modities and their supply chains. Academia (i.e. the global modelling
and carbon science community) have a role in building confidence in
land use and emission estimates by providing independent references
for GHG emissions. This is important to improve scientific under-
standing. The data they provide help increase transparency, accuracy,

consistency, completeness and comparability.
To monitor progress in achieving emissions reductions, accurate

spatially explicit GHG emissions estimates and their associated un-
certainties need to be produced at the scale at which appropriate mi-
tigation actions are implemented (Roman-Cuesta et al., 2016a). A
considerable amount of independent, publicly available, comprehen-
sive spatial (regional to global scale) data on land cover, land emissions,
land use, their dynamics and the associated carbon stocks and flows has
become available (e.g., Global Forest Watch: http://www.
globalforestwatch.org; Avitabile et al. 2016; Federici et al. 2015;
Hansen et al. 2013; Roman-Cuesta et al., 2016b). Apart from national
and local datasets, global datasets are of great importance for a wide
variety of stakeholders involved in GHG emissions monitoring and re-
porting (e.g., Hansen et al., 2013; Baccini et al., 2012). However, these
datasets also contain errors or misclassification problems (e.g. not being
able to distinguish between forest re-growth and plantation) and
therefore they need to be adapted for use at national scale and may
need to be corrected for misclassifications or other data problems
(GFOI, 2016). Policy makers and people involved in preparing the GHG
inventories need to be aware of data quality as an issue. First, estimates
of emissions and removals from AFOLU can have considerable un-
certainties of up to 50% from the mean (Houghton et al., 2012; Smith
et al., 2014; Tubiello et al., 2015), to which various sources of errors
contribute. Second, different estimations diverge as they are based on
different conceptual frameworks, forest and biomass definitions,
methods, assumptions, sources of activity data (AD) and emission fac-
tors (EF) (Abad-Viñas et al., 2014; Federici et al., 2017; Grassi and
Dentener, 2015; Roman-Cuesta et al., 2016b; Romijn et al., 2013).
Furthermore, inappropriate scale, lack of data on uncertainties and
limited guidance on how to and how not to use such information, limits
their usefulness (e.g. Grassi et al. 2017). Also, differences in the coun-
tries’ technical capacities in monitoring and reporting of GHG emissions
lead to divergence and uncertainty in the reported data (Romijn et al.,
2012).

Large uncertainties hinder progress in implementing, monitoring
and verifying effective mitigation strategies. Our assumption is that
data quality and data availability can be improved by making use of
independent AFOLU datasets: datasets, tools, and portals that support
countries’ needs by providing complementary data to what is mandated
by their own monitoring systems. In the context of the Paris Agreement,
and given the bottom-up nature of the NDCs, we believe that in-
dependent data has many functions. They can be used for independent
assessment of national estimates; i.e. as a reference dataset to improve
national estimates. Moreover, by comparing national and independent
datasets and harmonizing definitions, more insight can be derived on
the sources of errors, and differences in estimating, allocating, and re-
porting GHG emissions (Federici et al., 2017; Harris et al., 2012;
Roman-Cuesta et al., 2016b). Independent data can also be used as a
data source for the various stakeholder groups with their varying needs
involved in climate change mitigation efforts. Their use would promote
better stakeholder engagement and participation, particularly from
currently underrepresented groups such as indigenous peoples and
forest-dependent communities, and promote greater transparency in
GHG reporting. Independent data could make an important contribu-
tion to the implementation of the Paris Agreement and can support
countries’ mitigation planning and implementation, and related GHG
reporting, in particular in cases where in-country capacities are lacking.

The purpose of this research is to analyse different stakeholder data
requirements, needs and preferences regarding the use, accessibility
and usefulness of different existing open data sources associated with
forest area and area change data, forest biomass and emission factors, and
AFOLU GHG emissions, through an online survey. Furthermore, based
on evaluation of existing datasets from a stakeholder perspective, we
aim to identify challenges and gaps currently limiting data availability
and lastly, we evaluate readiness of approaches, including existing and
future monitoring programs and datasets, for an independent use for
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