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Reducing agriculture’s impact on the climate is necessary if international targets are to be met
(IPCC, 2018; Leahy et al.). Numerous estimates exist for the reduction potential of greenhouse
gas emissions in agriculture (Smith et al., 2008; Griscom et al., 2017, 2020; Frank et al., 2018;
IPCC, 2018; Roe et al., 2019), yet little progress has been made in implementing measures at
the scales necessary to mitigate or adapt to climate change. The IPCC Special Reports (IPCC,
2018, 2019) highlight the urgency and complexities of achieving sufficient mitigation and the
particular challenges faced by agriculture and the land-use sector, where food security is paramount,
environmental objectives are often seen as an additional burden by farmers, and emissions are likely
to increase to meet growing global food demand. While mitigation targets should be ambitious,
they also need to be realistic, taking into consideration these special features of the agriculture
sector and what is possible to achieve in the short-term. Generating mitigation as a co-benefit of
current agricultural development (Grewer et al., 2018) will not be enough.
In 2018 around 300 scientists and stakeholders from over 50 different countries met in Berlin
for the “International Conference on Agricultural GHG Emissions and Food Security—Connecting
Research to Policy and Practice” to discuss scientific options, practice and enhance policy actions to
reduce greenhouse gas (GHG) emissions from agriculture. One of the meeting’s main conclusions
was that more effort is needed to incentivize, finance and scale mitigation solutions. Policy and
investment are needed to support large-scale implementation, including demonstration sites,
knowledge brokerage, extension services and technical assistance to support practical and scalable
solutions, and help farmers implement good practices to mitigate GHGs.
In this special topic section, five papers tackle questions related to achieving ambitious
climate change mitigation in agriculture and highlight some of the key challenges and
opportunities. Leahy et al. see the necessity of a comprehensive and accelerated effort
to bridge the gap from modeled emissions to realistic policy pathways. Lynch et al.
call for differentiating the role of shorter-lived methane and nitrous oxide emissions
from longer-lived carbon dioxide on warming and prioritizing mitigation accordingly.
They also advocate multi-objective mitigation and adaptation planning, that takes
food security and other development goals into account. de Pinto et al. summarize
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studies that evaluate the global threats from land degradation and
analyse how full integration of crop production with restoration
could impact food production, forest carbon stocks, and GHG
emissions. Arango et al. discuss the constraints to achieving
GHG emission reduction targets in the livestock sector of
Latin America and the need for comprehensive market, policy
and technical interventions. Reay et al. highlight the need for
attention to local contexts and integrated approaches to achieving
net zero targets in Scotland and the role of research in informing
rural policy and landowner actions. Strategies for large-scale
impact are therefore needed that provide technical options, but
also support processes for tailoring these to local conditions.
This could include improving local government extension and
research capacities, providing farmers with interactive knowledge
platforms and help them identify appropriate mitigation and
adaptation practices rather than silver-bullet solutions, or
emphasizing outcome-based interventions.
Together the articles make the point that ambition in the
agriculture sector needs to be more realistic about what is feasible.
Real barriers exist that are difficult to overcome even in higher
income countries. Nevertheless, ambition can be increased and
priority options are identified.
With regards to more realistic targets, Leahy et al. remind
us that targets set according to the 1.5 or 2 degree Paris
Agreement goals and theoretical mitigation potentials are based
on optimistically modeled scenarios where carbon prices are
assumed to exist. Yet most countries have been opposed to
carbon pricing for agriculture, with New Zealand being the only
country enabling mandatory carbon pricing. Other interventions
are generally less scalable or efficient, such as the offset schemes
found in Australia, California, and Alberta, Canada; voluntary
markets, and novel technical options. Arango et al. caution that
the difficulties of achieving widespread adoption of new practices
also make targets unrealistic.
Lynch et al. argue for more impact-related net zero targets
that take into account the different warming impacts of carbon
dioxide, methane and nitrous dioxide. Current targets aggregate
the three gases, even though the effects of methane are higher in
the short-term and lower in the long-term than carbon dioxide.
The articles show that mitigation implementation has been
severely constrained by a number of barriers. Potential negative
impacts on farmers’ livelihoods, loss of competitive advantage,
food security risks, or risk of leakage have discouraged countries’
from use of strict regulatory measures Leahy et al.. High

initial costs, lack of credit, poor extension or technical advice,
underdeveloped grass seed distribution systems, and weak
markets for sustainable meat or milk have slowed the uptake of
innovation of mitigation practices related to herd management,
improved feed or feed additives for reducing emissions from
livestock in Latin America Arango et al..
The articles’ authors generally agreed that achieving more
ambitious, but realistic implementation goals will require
drawing on multiple interventions, requiring integrated
approaches and attention to local contexts. de Pinto et al.
for example, show the potential impacts of integrating crop
production with forest land restoration, to promote better
community support for the forest interventions. Their modeling
demonstrated that significant, multiple benefits could be
achieved for food prices, productivity and climate change
mitigation. Reay et al. discuss the need for regional land use
plans in Scotland as a way to manage locally appropriate
trade-offs and interventions to achieve net zero emissions. They
stress the need for integrated biophysical and social science
assessments of land use strategies to better understand changes,
for example in incomes, community cohesion, or employment
and avoid what they call “carbon blinkers.”
A comprehensive and realistic picture is therefore needed
to formulate ways forward for a transition of the agriculture
sector under the Paris Agreement. This will require evaluating
and addressing technical frontiers, policy and market failures,
and setting targets that can be reported again in short-time
horizons, such as five years. We need to also develop strategies
that support high impact at large scales but are tailored to
local conditions.
As policy makers at global and national levels aim to
achieve more ambitious progress in climate change mitigation,
pragmatic attention is therefore needed to address future
political, socio-economic and biophysical barriers to make even
more mitigation feasible. Bolder steps toward larger-scale policy
design will require comprehensive and integrated use of multiple
solutions and taking into account local conditions to ensure
relevant implementation.
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