Editorial Note: This manuscript has been previously reviewedat another journal thatis notoperatinga
transparent peer review scheme. This document only contains reviewer comments and rebuttal letters for versions
considered at Nature Communications. Mentions of prior referee reports have been redacted.

Reviewers' comments:
Reviewer #1 (Remarks to the Author):

The manuscript titled “Mitigation of global non-C0O2 greenhouse gases: How much can agriculture
contribute?” estimates a very ambitious mitigation potential of agriculture sector for non-C02 GHGs at
a lower cost which is very interesting and essential to limit global warming well below 20C, as agreed
in the Paris agreement. Previous estimatesi.e. IPCC AR5, Beach etal. (2015)... were lower as
compared to present study and this difference was mainly due to inclusion of 2 new measures i.e.
structural measures on supply side and consumer’s response to price increase on demand side in the
current study. The manuscript needs more supplementary/additional information i.e. particularly on
methodology section describing the mitigation measures and their adoption potential and also
description of probable social and cultural barriers for adoption of included measures. More detailed
information on structural supply side mitigation options and contribution of the non CO2 GHGs and
CO02 sequestration due to land sparing to the total mitigation from structural measures is important to
calculate how much is really coming from non-C0O2 GHGs mitigation. This is important because the
authors are calculating mitigation potential of non-C0O2 GHG emission and I am not sure if the
mitigation arising from land sparing should be included here or not. The manuscript can be considered
for publication if supported with supplementary information as mentioned below and the claim that all
the emission saving is from non-C02 GHG emission is proved. I strongly feel more information on the
analysis is needed, even if it is provided as a supplementary material.

Main text (manuscript)

Line 55: The authors projected global agricultural non-CO2 emissions to increase to around 6.6
GtCO2eqg/year by 2050 under middle of the road SSP2 scenario. It would be good to explain here what
diet or per capita consumption the authors considered to estimate this value and how this value
compares with emission projections from other studies.

Line72: The estimation for add-on technologies is 0.8 GtCO2eq/year at 100$/tC0O2eq which is higher
compared to other studies and author says it is due to better/equal adoption rates across
technologies, more detailed information on this and the values of adoption rate would be appreciated.

Line107: More elaboration on indirect effects of add-on technologies which can contribute about 0.15
GtCO2eqg/year at 100$/tC0O2eq is required.

Line 111: Structural adjustment contributes 0.9 GtCO2eqg/year at 100$/tC0O2eq, Havlik et al., 2013
estimated mitigation potential due to autonomous transition towards more efficient systems to be
0.736 GtCO2eq/year and emission reductions occurred mainly through land sparing but reduction in
direct non-C0O2 emission was modest. I am not sure how this compares in the current study and
suggest more information should be provided here on the share of mitigation source (non CO2 and
CO2) when there is a structural change.

Line 115 and 119: What is the difference between technical and technological option? Please define.



Line 147 to Line 159: It is very important to discuss here how the price rise has impacted the
consumption i.e. what is the % of price rise and % of change in consumption. Please describe the
change in per capita consumption (%) by 2050 and how it is impacted by price rise and also if there is
no price rise.

Supplementary material

Line 38: The assumption for crop sector for mutually exclusive mitigation option is “only one option
can be applied per ha (full competition between the options)” which to me looks unreal. For example
in a rice paddy field emission savings can be achieved by switching to multiple drainage as well as
better N management. But from my understanding of above statement authors have calculated the
benefits of either of the measures not both. Please clarify.

Reviewer #2 (Remarks to the Author):

This paper adds to growing global evidence on the global mitigation potential from agriculture and
uses a global partial equilibrium model to evaluate some of the wider effects potentially arising from
implementation of key mitigation across different regions. The model claims to be a more refined
partial equilibrium analysis considering more measures than have hitherto been considered in this
way; most previous papers having been based on a static analysis of fewer measures considered
bottom-up.

The modelling can account for mitigation motivated by supply and demand side measures by i)
technical measures ii) structural mitigation options on the supply side, and iii) market feedbacks
through consumption and international trade responses to price changes. The second category was
most interesting to me (aka “transformational change”). The analysis uses mitigation potential and
costs from Beach et al. (2015) for livestock mitigation measures and adds different carbon prices to
the objective function to see how GLOBIOM alters the adoption rates of technical measures and how it
drives the structural changes, when the model makes the transitions from less to more intensive
systems that reduces non-C0O2 GHGs.

At first glance there is certainly a new estimate of global economic potential, but a lot is left to the
carbon price - as the main policy driver. The paper ends by suggesting that something needs to be
done in policy terms (in addition to a carbon price), which the conclusion is reached by other national
and international mitigation papers. As such the paper does not move that part of the agenda
forward.

As with other mitigation estimations the model assumptions can still be challenged. I observe 3 points
to clarify

- Figure 2 International reallocation of production seems a bit unrealistic in many situations. I think
it's important to present which share of the “structural” mitigation is due to systems transitions and
which proportion is due to reallocation/relocation.

- Page 4 In the remaining regions, technological options account for around one third of the total
mitigation potential. While at lower carbon prices mainly improved rice management options and
anaerobic (large-scale) digesters are being adopted, intensive grazing (mainly in Latin America). Isn't
intensive grazing also represented as a system transition? If so, there is an overlap between the



migration classed as tech. options and that classed as transition. This is difficult for the reader to
assess and should be clarified.

- Page 5 Reductions in consumption levels..... In some regions, e.g., in Brazil, this could reduce CH4
but increase CO2 emissions if land is not removed from livestock systems - but this is unlikely under
the current legislation.

Ultimately this paper leaves us with a more inflated mitigation potential which tries to distinguish the
different ways that mitigation will arise including as production is reorganized. This is important for
global negotiations. As noted the paper does not take us further forward in term of institutions policy
levers and incentives to realize the potential.

Reviewer #3 (Remarks to the Author):

General comments.
This is a well written and potentially interesting analysis, however, I have two major concerns:

1) A justification is required for why this study does not address CO2 emissions, and what that means
for the analysis of technological or structural changes that might increase CO 2 emissions (e.g. soil
organic carbon emissions as a result of switching from grazing to crops). This partial analysis seems
quite problematic because it only address two of the three major GHGs in agricultural systems.

2) Is that there simply is not enough information about the actual analysis (even including the
supplementary materials) for a any degree of replication, or even assurance that the analysis is valid.
Effectively a set of results are presented with no really details on how they were produced, the
underpinning assumptions, data sources etc. As a reader I had no confidence in how the results
presented were arrived at and so, however potentially interesting they may be, I struggle to see how
these results are useful. I think much more detail is required regarding the modelling undertaken
here. I guess there are restrictions on how much could be put in the main article, but at the very least
the SI would need to be significantly expanded to ensure a satisfactory level of transparency, and
replicability for this study.

Specific comments

L27 “mitigation wedges” seems like jargon, I would suggest either explaining or substituting this
phrase.

L37 in this context the meaning of “"5-10 percent reduction” is unclear, a rate of change is converted
to an absolute, how?

L44 could it not be true that by ignoring demand side feedbacks could lead to a significant
overestimate of the global mitigation potential of agriculture, if the feedbacks are amplifying (e.g.
Jevons’ paradox/the rebound effect)?

L54 I have not heard of this scenario, why use this rather than a standard IPCC scenario? It means
that the findings here are more or less impossible to interpret without understanding what SSP2 is and
even then the comparability between this study and others using more ubiquitous scenarios is limited.
Some justification and description are needed here.



L67 “allow putting agriculture” awkward phrasing

L71 I am somewhat uneasy that the current study is framed (somewhat implicitly) as a counter to the
mainstream consensus on mitigation strategies. That implied consensus is based on a comparison to
just three other studies (7, 11, 17). Are these really representative? Are there no meta-studies? Are
like for like really being compared given that different scenarios are likely to have been employed
across the 4 compared studies. I think these points need to be explicitly addressed in the paper.

L72 “add-on technologies” need to be defined.

L110 what are these structural adjustments that have such a large mitigation potential? Without some
details here, I don't find this very informative.

L136-146 My concern here is that the “structural changes” suggested here 1) are not feasible (i.e.
soils not suitable etc..) and 2) that the structural changes suggested may reduce CH4 but will increase
CO2 (particularly related to land use change are soil carbon emissions), which is entirely unaccounted
for in this study. Justification for not addressing CO2 is needed, especially given that later it is claimed
that all GHGs are included in GLOBIOM (L197).

L205 do you really mean that "GDP growth per capita” is expected to double, or that GDP is expected
to double?



Responseto reviewers comments

We would like to thank all three reviewers for accepting to review this manuscript and the provided
valuable and relevant feedback. We have worked hard to address all comments, which we think
significantly improved the manuscript, especially with respect to readers understanding of the model
and the transparency on the applied method. For example, we included much more details on the
model structure and datasets used, the scenario analysis and drivers, and on the parameterization of
mitigation optionsin the supplementary material and method section in the manuscript. We also
included additional detail on potential synergies of non-CO2 mitigation efforts with CO, through
avoided land use changes etc. We address each of the reviewer’ s comments in detail on the pages
below.

Reviewer #1:

Themanuscript titled “ Mitigation of global non-CO2 greenhouse gases: How much can
agriculture contribute?” estimatesa very ambitious mitigation potential of agriculture sector
for non-CO2 GHGs at alower cost which isvery interesting and essential to limit global

war ming well below 20C, as agreed in the Paris agreement. Previous estimatesi.e. IPCC AR5,
Beach et al. (2015)... werelower as compar ed to present study and this difference was mainly
duetoinclusion of 2 new measuresi.e. structural measures on supply side and consumer’s

responseto priceincrease on demand sidein the current study.

The manuscript needs mor e supplementary/additional information i.e. particularly on
methodology section describing the mitigation measures and their adoption potential and also

description of probable social and cultural barriersfor adoption of included measures.

We added much more information in the supplementary information (S): i) detailed parameterization
of the mitigation options and improved description of implementation in section 3 (costs, impacts on
productivities and emissions), ii) a GLOBIOM model description in section 1, iii) extended
description of the scenario driversin section 2, iv) additional resultsin section 4 e.g. adoption rates

of technologies.

In the main text, we further elaborated in the discussion section on barriers for adoption of these
measures and give advice on how these could be overcome e.g. improved training of farmers and

dissemination as shown by Suart et al. (2014) and others.

More detailed information on structural supply side mitigation options and contribution of the

non CO2 GHGs and CO2 sequestration dueto land sparing to the total mitigation from



structural measuresisimportant to calculate how much isreally coming from non-CO2 GHGs
mitigation. Thisisimportant because the authors are calculating mitigation potential of non-
CO2 GHG emission and | am not sureif the mitigation arising from land sparing should be

included hereor not.

The agricultural mitigation potentials presented in the paper refer only to non-CO, emissions (CH,4
and N,O) related to crop- and livestock production but do not include, unless stated explicitly, CO,
effects. Previously, we mentioned only briefly in line 159 the indirect impact of non-CO, mitigation on
biomass CO, changes from land use (+0.7 GtCO,eq savings in 2050 at 100$/tCOeq under a
mitigation scheme targeting only agricultural non-CO, emissions). Thisindirect CO, mitigation
comes on top of the 2.6 GtCO,eqg/yr from CH, and NO.

Snce the omission of CO, impacts and a justification for this was also stressed by reviewer 3, we
revised the motivation section in the introduction and explain why we focus on hon-CO, emissions
(they are an important source of emissions and will be in the future one of the key factors, as residual
emissions, to determine the absolute level of negative emissions required to achieve ambitious climate
stabilization targets). We also included a section in the text where we discuss in more detail co-
benefits of non-CO, mitigation for land use change biomass CO, emissions. We also present land use
area changes driven by the GHG price and try to give a first assessment on what impacts on carbon

emissions could be anticipated.

Themanuscript can be considered for publication if supported with supplementary information
as mentioned below and the claim that all the emission saving isfrom non-CO2 GHG emission
isproved. | strongly feel moreinformation on the analysisis needed, even if it is provided asa

supplementary material.

We have included additional information on the GLOBIOM model, methods used for this study, and
results of our analysisin both the main text aswell asthe S. In addition, we have added text to clarify
the source of reductionsin GHG in terms of non-CO2 vs. CO2. As noted above, our primary estimates

are for non-CO2 reductions and CO2 is included only where mentioned explicitly.

Main text (manuscript)

Line55: The authors projected global agricultural non-CO2 emissionsto increase to around 6.6
GtCO2eqg/year by 2050 under middle of the road SSP2 scenario. It would be good to explain
herewhat diet or per capita consumption the authors consider ed to estimate this value and how

this value compares with emission projections from other studies.



We complemented the methodol ogy section with more information on the methods used to generate
agricultural commodity demand projectionsin GLOBIOM based on the SSP2 data and scenario
drivers aswell as other data from FAQ (i.e. food intake, GDP per capita etc.). In addition, we added
text comparing our emissions projections with other studiesin more detail. Our estimate on the
development of agricultural non-CO2 emissionsis similar to estimates from FAOSTAT for 2050
(around 6.2 GtCOeqg/year) but sightly more conservative compared to the other integrated
assessment model s which project emissions to increase to around 7.6 GtCO2eq/year (IMAGE) to 10.5
GtCO2eg/year (GCAM).

Line72: The estimation for add-on technologiesis 0.8 GtCO2eg/year at 100$/tCO2eq which is
higher compared to other studies and author saysit isdueto better/equal adoption rates across
technologies, mor e detailed information on this and the values of adoption rate would be

appreciated.

We added a detailed comparison of the mitigation potential from technologies with existing literature
in the main text and explain in more detail the reasons for the difference in the technical mitigation
potential compared to Beach et al. (2015). Reasons are indeed the more conservative assumption on
adoption shares across technologies but also the limited applicability of mitigation options on a
subset of cropsin Beach et al. (2015). Looking at relative sharesin reduction compared to the
Baseline GLOBIOM results are consistent with Beach et al. (2015).

In addition, we added the information on the parameterization of the mitigation optionsin the S as
requested by the reviewer i.e. costs, GHG impact, productivity impact, and adoption rates.

Linel07: Moreelaboration on indirect effects of add-on technologies which can contribute
about 0.15 GtCO2eqg/year at 100$/tCO2eq isrequired.

We added a sentence which explain how (some) options enhance indirectly, via productivity

increases, the mitigation potential beyond the direct emission saving.

Line 111: Structural adjustment contributes 0.9 GtCOZ2eg/year at 100$/tCO2eq, Havlik €t al.,
2013 estimated mitigation potential due to autonomoustransition towar ds mor e efficient
systemsto be 0.736 GtCO2eg/year and emission reductions occurred mainly through land
sparing but reduction in direct non-CO2 emission was modest. | am not sure how this compares
in the current study and suggest mor e information should be provided here on the share of

mitigation source (non CO2 and CO2) when thereisa structural change.



The mitigation potentials for structural adjustments are consistent in both studies asthey rely on the
same dataset (Herrero et al., 2013) also used in Havlik et al. (2014). Figure 3 in Havlik et al. (2014),
presents a very similar mitigation potential for agricultural non-CO2 emissions when applying a

carbon price of 100 USD/tCO.eq on the AFOLU sector of around 1 GtCO,eq from non-CO,in 2030.

In general, the mitigation potentials presented throughout the manuscript refer to non-CO, emissions
only. However, we included an additional section on the positive co-benefits of a non-CO2 carbon

price on mitigation of land use changes and related CO, emissions.

Line 115 and 119: What isthe difference between technical and technological option? Please
define.

Thiswas an imprecision on our side. We use now “ technical options’ throughout the text and provide

a definition in the introduction.

Line 147 to Line 159: It isvery important to discuss here how the pricerise hasimpacted the
consumption i.e. what isthe % of pricerise and % of changein consumption. Please describe
the changein per capita consumption (%) by 2050 and how it isimpacted by pricerise and also

if thereisnopricerise.

We added the requested information. Global average calorie intake decreases from around 3,300
kcal/capita/day to around 3,200 kcal/capita/day (-3%) in 2050 at 100 $/tCO2eq while average
agricultural commodity pricesincrease by 18%.

Supplementary material

Line 38: The assumption for crop sector for mutually exclusive mitigation option is“only one
option can be applied per ha (full competition between the options)” which to melooksunreal.
For examplein arice paddy field emission savings can be achieved by switching to multiple
drainage aswell asbetter N management. But from my under standing of above statement

authors have calculated the benefits of either of the measures not both. Please clarify.

Indeed, this was not properly described in the S, we clarified this. While for non-rice crops we indeed
only allow onei.e. fertilizer option to be applied per ha, for rice, each option is already
parameterized in the EPA database as a combination of different water-, residue-, and fertilizer

management systems.



Reviewer #2;

This paper addsto growing global evidence on the global mitigation potential from agriculture
and uses a global partial equilibrium model to evaluate some of the wider effects potentially
arising from implementation of key mitigation across different regions. The model claimsto be
amorerefined partial equilibrium analysis considering more measur es than have hitherto been
considered in thisway; most previous paper s having been based on a static analysis of fewer

measur es consider ed bottom-up.

The modelling can account for mitigation motivated by supply and demand side measures by i)
technical measuresii) structural mitigation options on the supply side, and iii) market feedbacks
through consumption and international trade responsesto price changes. The second category
was most interesting to me (aka “ transformational change”). The analysis uses mitigation
potential and costs from Beach et al. (2015) for livestock mitigation measures and adds different
carbon pricesto the objective function to see how GLOBIOM altersthe adoption rates of
technical measures and how it drivesthe structural changes, when the model makesthe

transitions from lessto mor e intensive systemsthat reduces non-CO2 GHGs.

At first glance thereiscertainly a new estimate of global economic potential, but alot isleft to
the carbon price—asthemain policy driver. The paper ends by suggesting that something needs
to be donein palicy terms (in addition to a carbon price), which the conclusion isreached by
other national and international mitigation papers. Assuch the paper does not movethat part
of the agenda forward. Aswith other mitigation estimations the model assumptions can still be
challenged.

We significantly revised the conclusion section and tried to put resultsin a more policy relevant
context. We give clearer recommendations which mitigation strategies should be given priority across

regions and present in addition cost estimates for the adoption of technical options.

| observe 3 pointsto clarify

- Figure 2 International reallocation of production seemsa bit unrealistic in many situations. |
think it’simportant to present which share of the “ structural” mitigation isdueto systems

transitions and which proportion is dueto reallocation/r elocation.

We further split the mitigation potential from structural adjustments into transition in management
systems and emission savings frominternational trade/relocation to provide more insightsinto the

results. International trade itself plays only a minor part in the mitigation potential coming from



“structural” adjustments as also reckoned by the reviewer. The majority of the structural mitigation

for non-CO2 emissions isindeed related to change in the management and transition of systems.

- Page 4 In the remaining regions, technological options account for around onethird of the
total mitigation potential. While at lower carbon prices mainly improved rice management
options and anaerobic (lar ge-scale) digesters are being adopted, intensive grazing (mainly in
Latin America). Isn’t intensive grazing also represented as a system transition? If so, thereisan
overlap between the migration classed astech. options and that classed astransition. Thisis

difficult for the reader to assess and should be clarified.

We agree with the reviewer. We tried to come up with a better grouping and definition of what we
consider as* technical” and “ structural” options. In the revised manuscript we report “ intensive
grazing” as a structural option and provide a definition and explanation on the grouping in the

introduction.

- Page 5 Reductionsin consumption levels..... In someregions, e.g., in Brazil, this could reduce
CH4 but increase CO2 emissionsif land isnot removed from livestock systems—but thisis

unlikely under the current legislation.

We are not sure if we understood and hence addressed the comment properly but to give a more
comprehensive assessment across CH4, N20 and CO2 we added a paragraph on CO2 implications

towards the end of the result section.

Ultimately this paper leaves uswith a moreinflated mitigation potential which triesto
distinguish the different waysthat mitigation will arise including as production isreorganized.
Thisisimportant for global negotiations. As noted the paper does not take usfurther forward in

term of institutions policy leversand incentivesto realize the potential.

We updated the conclusion section in order to improve the policy relevance of the paper by giving
clear advice on the most favorable options across regions. We think that the detailed regional
decomposition of the mitigation potential, which reveal s the importance of structural changesin
developing and technical optionsin developed countries, is an important insight for policy makers

which provides a strong policy message.

Reviewer #3:



General comments.

Thisisawell written and potentially interesting analysis, however, | have two major concerns.

1) A justification isrequired for why this study does not address CO2 emissions, and what that
means for the analysis of technological or structural changesthat might increase CO2 emissions
(e.g. soil organic carbon emissions as a result of switching from grazing to crops). This partial
analysis seems quite problematic because it only addresstwo of thethree major GHGsin

agricultural systems.

Indeed, soil carbon emissions are an important source of agricultural GHG emissionswhich are
influenced by the type of management, and local soil and climate conditions. In this paper, we mainly
focused on non-CO, emissions as the combination of different non-CO, mitigation optionsin a
bottom-up modelling framework is the innovative part of our work. Moreover, the dynamic
representation of global soil carbon emissionsis currently missing in the model (as also in other
economic agricultural sector models) and the model covers only above- and bel owground biomass
changes. However, we agree with the reviewer that CO2 impacts should at least be discussed so we

added some text on this point.

We tried to address the comment by adding information on land use area developmentsin the
mitigation scenarios, which allowsto get a first estimate of how soil carbon stocks may change under
mitigation policies. Snce most pastures decrease due to abandonment and are not converted to
arable land e.g. for bioenergy (cropland is also decreasing due to the carbon price incentive), overall
soil carbon emissions from agriculture can be expected to decrease due to the revegetation.
Moreover, we provide results for biomass CO, emissions from land uses change which contribute
additional 0.7 GtCO2/yr in 2050 at 100$/tCO.eq and which supports the potential positive synergies
with CO, mitigation.

We also clarified the GHG coverage in the method section.

2) Isthat there simply isnot enough information about the actual analysis (even including the
supplementary materials) for a any degree of replication, or even assurance that the analysisis
valid. Effectively a set of resultsare presented with no really details on how they were produced,
the under pinning assumptions, data sources etc. Asareader | had no confidencein how the
results presented were arrived at and so, however potentially interesting they may be, | struggle
to see how these results are useful. | think much more detail isrequired regarding the modelling

undertaken here. | guessthere arerestrictions on how much could be put in the main article,



but at the very least the SI would need to be significantly expanded to ensure a satisfactory level
of transparency, and replicability for thisstudy.

We agree with the concern of the reviewers and added more information in the revised S (see answer
to reviewer 1 on the same issue). Thisincludes a detailed model description of GLOBIOM and a list
of references to other peer reviewed publications where the model has been applied to similar topic, a
description of key modules relevant for the analysisi.e. the parameterization of mitigation options, a
mor e detailed scenario description including drivers and key results, and additional resultsi.e.
baseline emission devel opments, adoption rates etc. We hope that the additional material enables the

reader to build trust in the results presented.

Specific comments

L 27 “mitigation wedges’ seemslikejargon, | would suggest either explaining or substituting

thisphrase.

We added the definition in the introduction. When speaking about a mitigation wedge in this context
we refer to a group/bundle of similar mitigation options. We also are more explicit about the

differentiation of technical and structural optionsin the text.

L 37 in this context the meaning of “5-10 percent reduction” isunclear, arate of changeis

converted to an absolute, how?

The 5-10% refer to current emission levels. We added this infor mation.

L44 could it not betruethat by ignoring demand side feedbacks could lead to a significant
over estimate of the global mitigation potential of agriculture, if the feedbacks are amplifying

(e.g. Jevons paradox/the rebound effect)?

Indeed, this could happen. We reworded the sentence.

L54 | have not heard of thisscenario, why usethisrather than a standard |PCC scenario? It
meansthat thefindings here are more or lessimpossible to inter pret without under standing
what SSP2 is and even then the comparability between this study and othersusing more

ubiquitous scenariosislimited. Somejustification and description are needed here.



The Shared Socio-Economic Pathway 2 (SSP2) scenario (Fricko et al., 2016) is a “ business as usual”
scenario of the latest IPCC ARS. It is characterized by continuation of historic trendsin e.g. GDP and
population growth, and moderate challenges for mitigation and adaption to climate change. Indeed,
for readers not familiar with the IPCC scenario this may create confusion. Hence we replaced SSP2
with “ middle of the road” scenario. In brackets we put the reference to SSP2. We provide additional

information on the scenario drivers and results in the methodol ogy section and the S.

L67 “allow putting agriculture” awkward phrasing

Replaced with “ setting agriculture” .

L711 am somewhat uneasy that the current study isframed (somewhat implicitly) as a counter
to the mainstream consensus on mitigation strategies. That implied consensusis based on a
comparison tojust three other studies (7, 11, 17). Arethesereally representative? Arethereno
meta-studies? Arelikefor likereally being compared given that different scenariosarelikely to
have been employed acrossthe 4 compared studies. | think these points need to be explicitly
addressed in the paper.

We do not see our study as a counter to the mainstream consensus, but rather an enhancement to
incor porate additional sources of mitigation from adjustmentsin agricultural markets (on both
demand and supply sides) in addition to the direct effects of adopting technical options. We
substituted the sentence with a more complete comparison with other studies to give a better overview
of existing literature. We also elaborate in more detail on the reasons for the higher estimate of
technical mitigation optionsin the current study compared to otherswhich is partly related to the
equilibrium modelling approach and integrated representation of different options (Vermont and De
Cara (2010) conduct a meta-analysis and find significantly higher non-CO2 mitigation ratesin
equilibrium models compared to engineering and supply side focused models) but also due to the
mor e narrow focus of some of the studiesi.e. Beach et al. (2015) represent only 61% of total
cropland.

L 72 “add-on technologies’ need to be defined.

We replaced add-on technol ogies with “ technical options’ throughout the text and provide a
definition in the introduction.



L 110 what arethese structural adjustmentsthat have such alarge mitigation potential?

Without some details here, | don't find thisvery informative.

We added the most important transitions to be more informative.

L 136-146 My concern hereisthat the“structural changes’ suggested here 1) are not feasible
(i.e. soils not suitable etc..) and 2) that the structural changes suggested may reduce CH4 but
will increase CO2 (particularly related to land use change ar e soil carbon emissions), which is
entirely unaccounted for in this study. Justification for not addressing CO2 is needed, especially
given that later it isclaimed that all GHGs areincluded in GLOBIOM (L 197).

Ad 1) “ Sructural changes’ in GLOBIOM were parameterized using bio-physical models that
consider site-specific soil and climate conditions. For example in the crop sector, the EPIC crop
model was applied to parameterize for four different management systems (subsistence farming, low
input - rainfed, high input — rainfed, high input —irrigated) for 18 different crops. Hence, the
suitability of a certain management system for a particular soil type is considered as well asthe

suitability of a particular site for agricultural production.

Ad 2) We added a justification in the introduction section why we focus on non-CO, emissionsin the
paper and list explicitly in the methodol ogy sections the emission sources covered. We rephrase the
sentence where we claimed that “ all major emissions are covered” . With respect to CO, emissions we
only report indirect effects on above- and belowground biomass changes through land use change of
the mitigation scenarios but not soil carbon implications. These could not be addressed within this
study as they are not represented in the model. Nevertheless, we present carbon priceinduced area

changes and discuss potential implications for soil carbon emissions.

L 205 do you really mean that “ GDP growth per capita” is expected to double, or that GDP is
expected to double?

Indeed we werereferring to “ GDP per capita’ (not GDP growth) which is taken directly from the
SSP database (https://tntcat.iiasa.ac.at/SspDb/dsd?Action= html page& page=about). We corrected the

wording. In the scenarios (SSP2) world population is projected to grow from 6.9 billion peoplein
2010t0 9.2 hillion peoplein 2050. GDP is projected to increase from around 67 to 230 trillion
USD2005 (PPP) by 2050 resulting in a GDP per capita increase from around 10 to 25 thousand
USD2005 on global average.
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