IPCC WGI SR15 Second Order Draft Review Comments And Responses - Chapter 4

Comment No From Page From Line To Page To Line Comment Response
Feasibility assessment tables are a very useful step forward and should in some way reference the emerging risk tables of Chapter 3 - so there is a clear [Noted. Link to Chapter 3 provided in 4.5.3.1
2400 link back to impacts to help the policy makers join the dots. [Debra Roberts, South Africa]
This comment concerns supplement 4 A a table on feasibility assessment: This table is a very useful summary and representation of the available data. [Accepted - we have added in indigenous knowledge which has been added to the overarching
Missing are: social adaptation beyond education, the power of NGOs and religious communtiies, and indigenous communities. The psychological adaptation section. We do not assess the role of religious communities though
5668 adaptation issues are also not treated here. Perhaps they are not relevant here, but if they are, they ought to be mentioned? Just asking. [Marion Grau,
Norway]
Low carbon shipping does not necessarily require replacement of the world's 60 000 large vessel. Drop-in biofuels, and with some modifications in tanks |Accepted: Text changed, Ammonia added.
6428 and combustors, ammonia, can be deployed on existing vessels. [Cedric Philibert, France]
I miss in this full chapter (except for Box 4.1) a discussion of current policies scenario, which identifies most recent, publicly available official estimates of |Noted. This chapter is about implementing the response. Baselines are assessed in chapter 2.
2020 and 2030 emissions, considering projected economic trends and current policy approaches. The current policies scenarios are based on multiple
7408 studies, including IEA World Energy Outlook, Climate Action Tracker, PBL IMAGE and POLES model, but also on national studies. This has been done
inden Elzen et al., 2016, as cited here, and is also done in UNEP (2015-2017). Box 4.1 does present the current policies scenarios. [Michel den Elzen,
Netherlands]
The structure of this chapter remains very problematic in that it obscures the dominant (if properly assessed) mitigation role of energy efficiency. AR5 Noted. The discussion on energy efficiency in this chapter is indeed not the most common
WG3 at 136-137 says efficiency can halve mitigation costs; the modeling community broadly agrees (e.g. Kriegler et al 2014, EMF27 2011). IEA’s discussion. While chapter 2 has clearer pointers as to what energy efficiency is needed according
'WEO2015 (p 208) relies on efficiency for half its New Policies carbon abatement. During 2014-16, reduced energy intensity was three times as to the IAMSs, in chapter 4 it is essentially a crosscutting theme across this chapter. Energy
important as decarbonized energy supply in holding global fossil carbon emissions constant (IEA 2017) by offsetting global GDP growth and its 2 efficiency strengthens other emission reduction options, especially decarburization of energy
GTCO2/y of added emissions. Yet this report, like most IAMs, emphasizes decarbonization far more than effici Readers might be forgiven for supply. It appears in section 4.2, 4.3, 4.4 and 4.5 in various forms. We discuss options, the role in
supposing that efficiency is only a minor part of the mitigation portfolio. industrial and urban/infrastructure system transitions, and how it can be promoted by behaviour
(4.4.3) and innovation (4.4.4). The issues that prevent energy efficiency options from happening
Efficiency is called out as an explicit topic only for Industry (4.3.5.1). In Transport it appears only briefly and indirectly in larger discussions of Urban are discussed in section 4.5.2. We feel the option has been given a lot of prominence and are not
transport and urban design (4.3.4.3) and on the supply side in 4.3.4.4, but only in the urban context. (Cities are indeed important and getting more so, but [denying its importance. Also, some of these comments, in the logic of this report, belong to
apparently the dramatic efficiency opportunities in transporting nearly half of the world’s people who don't live in cities nor take airplanes or ships chapter 2. The ERL reference could not be obtained.
internationally (4.3.2.4) aren’t worth discussing, even though they're at the heart of NITI Aayog’s 2017— new strategy adopted in India Leaps Ahead
(http://niti.gov.in/wril i bcument_publication/RMI_India_Report_web.pdf, cited at 4-26:11-12) and subsequent NITI/RMI copublications.)
Buildings too (4.3.4.2) are apparently only urban (though 4-16 mentions them in the context of PV supply).
7688 Moreover, these discussions are all derisory in length and detail, and read as if they had not been written by practitioners of energy efficiency. This
report’s sections on energy efficiency would be far more useful if they quantitatively summarized Chs 8-10 of AR5 WG3, of which in my view Ch 9
(Buildings) is very good, Ch 10 (Industry) quite incomplete but sound as far as it goes, and Ch 8 (Transport) rather outdated but far superior to what's
here or in 4.3.4. Unfortunately, most of the IAMs on which this report relies are years behind in even catching up to these 2014 AR5 WG3 assessments,
let alone the more-advanced 2018 state of the art. As a general comment, therefore, this report seriously understates the most important mitigation
option and the world’s largest current source of energy services (reduced intensity since 1990 now avoids more primary energy use than oil supplies). In
consequence, this report gives exaggerated relative emphasis to costlier, riskier options; leaves an unwarrantedly pessimistic impression of the feasibility
of 1.5C? pathways; and conversely, fails to emphasize AR5 WG3's important discussion of the need to avoid inefficient lock-ins. For further details,
kindly see Lovins 2018: “How Big Is the Energy Efficiency Resource?”, in review, Envtl. Res. Letters, and 2018a, “Fully Counting Energy Efficiency
Potential in Climate Models” [retitled], Clim. Change, invited and in submission. [Amory Lovins, United States of America]
Supplementary Chapter 4.B: the table makes no mention in the renewables section of growing biomass for bioenergy, which (I think) makes up the Accepted - the synergies and trade-offs of bioenergy have been included in the table.
greatest share of global renewables by energy in mitigation pathways. There must be many synergies and trade-offs with adaptation, given the possible
12584 impacts (positive and negative) of biomass cultivation on biodiversity and ecosystem services. To ignore these is very surprising. [United Kingdom (of
Great Britain and Northern Ireland)]
14180 The FAQ section is extremely useful and, hopefully, helpful to clarify key messages conveyed by the report. [Silvia Serrao-Neumann, Australia] Noted
The Report cites ending of 'Fossil fuel subsidies' as an effective means of transitioning to a low-carbon future. It needs to be highlighted that only Taken into account - in the rewording of the final text
36162 'inefficient' fossil fuel subsidies need to be abolished as per national circumstances. [India]
Supplementary Material 4 A Disaster Risk Management Accepted - we already have text and references in the examples on the role of early warning and
monitoring which draws upon these technologies, and in response to comment explicitly note
36164 Meteorological and remote sensing satellites data are useful in forecasting and also monitoring of cyclones, hurricanes, floods, etc. This advance remote sensing

information helps improving preparatory efforts in minimizing anticipated human, property and ecosystem losses. In the long run attempts may be made
to construct, roads, bridges, and buildings which are disaster-resistant. [India]
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7692

This DOD, like the FOD, overlooks highly relevant evidence repeatedly offered. My FOD comments on 4-15:9-14 and :50-52 cited two extremely
detailed, rigorous, empirically and economically grounded, and heavily peer-reviewed analyses that detailed how US (Lovins & RMI 2011) and Chinese
(ERI2017) futures respectively reducing 2050 carbon emissions by 82—86% and 42% despite respective 2.6x and 7x GDP growth from 2010, i.e. raising
GDP/fossil carbon by respectively 14—18x and 13x, would reduce net-present-value private internal cost, i.e. with no pricing of carbon or any other
externality, by USD 5 trillion and USD 3.1 trillion respectively. The US study is on track in the marketplace (2010-16) and the Chinese study is strongly
reflected in Chinese national policy. My FOD comments on 4-78—4-79 further noted that extrapolating these findings and similar EU ones (European
Climate Foundation 2010) to the other half of the world imply a 2C? trajectory ~USD18 trillion NPV cheaper than busi I, or with reil

in natural-systems carbon removal, a 1.5C? trajectory still trillions of USD cheaper than BAU. Of course, pricing carbon would help achieve such
outcomes more rapidly and surely, but multi-trillion-dollar savings from deep decarbonization in the two biggest emitting nations even without carbon
pricing surely merits discussion.

My FOD comments’ repeated citations of these basic references and of their summaries in peer-reviewed journals have elicited no indication the authors
have read any of them, no citations of any, and no reflection of their findings in this second-order draft. Indeed, that appears to be true of all 22 of the
references on energy efficiency (8 in peer-reviewed journals) included in my FOD comments. If correct, that implies a serious weakness in the review
process. P 1-52 rightly confirms that this report's sources are dominated by peer-reviewed literature but also permits a modest amount of grey literature.
In this case the two key references (Reinventing Fire and Reinventing Fire: China) were published as heavily document-ed technical books far too long to
publish in a scientific journal, but were summar-ized in peer-reviewed journals (Price et al 2017, Zhou et al 2016,...); yet neither is acknowledged or
apparently read. This seems especially odd because, as my FOD comments on 4-5:50-52 noted, ERI 2017, published by the Chinese government’s top
energy analytic/policy agency and “reflecting >150 analyst-years’ effort by four leading organizations, was steered by the senior [energy] authors of the
13th Five Year Plan, which it strongly informed.” To be sure, the full five-volume study was released only in late 2017 (so the English edition, which had
to await it, is now in press), but besides the cited sectoral peer-reviewed journal summaries, the official and complete Executive Summary was released
at the G20 in autumn 2016. Doesn't this foundational document for China’s national energy strategy merit discussion? It will certainly be discussed
elsewhere, and its absence here would be hard to explain. [Amory Lovins, United States of America]

Noted. Some references were indeed adopted, thank you for those suggestions. We cannot
adopt non-peer-reviewed references, as well as references assessed in AR5. That made the most
appreciated comments difficult to implement in full. On the Chinese strategy: if it's available we
should assess it but if only an ES is available and we cannot access the full document, we cannot
take it on board.

12176

General comment on Chapter 4 - too much of the text isn't a rigorous feasibility assessment. It's a set of generic statements, loosely applied to the broad
aspects of decarbonisation, rather than the actual scenarios outlined in Chapter 2 themselves. Moreover the generic statements often lean towards the
optimistic side, with no serious attempt to address the substantive challenges that exist [United Kingdom (of Great Britain and Northern Ireland)]

Accept. In the FGD, we have investment yet more in the stronger link with chapter 2, so that the
implementation statements in chapter 4 build on IAM results (while nuancing them). See Table 4.1
and the rest of section 4.2. As for the challenges, we have tried to strike a balance, also in the
feasibility assessment in 4.5 and the Supplementary Material.

12178

General comment on Chapter 4 - there are a number of apprarent inconsistencies between this chapter and chapter 2. It reads as though the two have
been written in parallel, rather than with scenarios from chapter 2 being subject to specific and rigorous analysis in chapter 4. We appreciate that time
for analysis has been limited, but greater integration of these two chapters is important. [United Kingdom (of Great Britain and Northern Ireland)]

Accept. Because of the time schedule of this report, and the deadlines for the scenario database,
the reality is that they have been written largely in parallel. We have and are still making every
effort to get to a good handshake. In the FGD, section 4.2 is the place where this happens. We
have also provided clearer links between the sections in 4.3 and 4.4, and chapter 2.

36166

The report cites studies estimating the financial implications of reducing emissions and developing a climate resilient infrastructure/ societies. It should
also include assessment/ commentary of how the finance would be sourced/ channelized to achieve the desired results in an effective, equitable and fair
manner.

Although the report briefly cites general budget, energy or resources taxation, or emission trading schemes as potential sources of finance, however, the
statement seems to relieve developed countries from their responsibility of providing financial support to developing countries. [India]

Accepted - Good remark. This has been amended in the next version

12180

Glossary and definition for loss and damage, which is subsequently discussed in this chapter: any definition of LnD should make it clear that this is a
political term used in UNFCCC language (as stated in box 4.4). It has no official definition in climate policy (as stated in box 4.4) and neither is it defined
in scientific literature. In fact, there are many different viewpoints, as highlighted by Boyd et al. (2017). [United Kingdom (of Great Britain and Northern
Ireland)]

Taken into account. Please note that Xbox 4.4 has now become Cross-Chapter Box 12 in
Chapter 5. We now say in the text; "There is no one definition of L&D in climate policy, and
analysis of policy documents and stakeholder views has demonstrated ambiguity (Vanhala and
Hestbaek 2016; Boyd et al. 2017). ", and state as follows in the glossary: "Research has taken
Loss and Damage (capitalized letters) to refer to political debate under the UNFCCC following the
establishment of the Warsaw Mechanism on Loss and Damage in 2013, which is to "address loss
and damage associated with impacts of climate change, including extreme events and slow onset
events, in developing countries that are particularly vulnerable to the adverse effects of climate
change." Lowercase letters (losses and damages) have been taken to refer broadly to harm from
(observed) impacts and (projected) risks (see Mechler et al. 2018)."

31562

Given IPCC rule, the IPCC works by assessing published literature and it does not conduct its own scientific research. Therefore, each element of the
figures and tables needs to be supported by published literature and all the descriptions and statements in the assessment report should specify the
basis of the literature.

It needs to be clearly indicated which articles are referred, and what is the level of agreement as well as evidence. In case of low agreement and limited
numbers of supporting articles and/or evidence, please specify so with appropriate scale of confidence since IPCC rule reads the IPCC works by
assessing published literature.

Especially, we request that IPCC reconsider revision of Fig 4.5, Fig 4.6 of page 86, 87 since many elements of these figures are based upon either very
limited number or diversity of literature or subjective judgement of the authors. [Japan]

Accept. See the detailed Feasibility analysis presented in 4.5.3.1 and Table 4.12 and the full
methodology for the it. Also see St 'y material D for full line of sight for each
option assessed, including when low or no evidence is available.

31564

Please specify the basis of the literature regarding Fig4.5, Fig 4.6, Fig. 4.7, Box 4.11, Fig. 4.8, Table 4.8, Table 4.9, Table 4.10, 4.11, Fig. SPM.2, Fig.
SPM3..

It needs to be clearly indicated which articles are referred, and what is the level of agreement as well as evidence.

In case of low agreement and limited numbers of supporting articles and/or evidence or subjective judgement of the authors, please specify so with
appropriate scale of confidence since IPCC rule reads the IPCC works by assessing published literature. [Japan]

Accept. Fig 4.6, Fig 4.8 and the boxes were removed. For the others, literature references are
provided. Please also see the detailed Feasibility analysis presented in 4.5.3.1 for confidence
guidance and Table 4.12. Also see Supplementary material D for full line of sight for each option
assessed. For the SPM figures, the literature is available in the section that is references in the
SPM.

40166

This chapter is challenged in that almost all of the statements in the ES are only supported by medium evidence, while making some pretty definitive
statements See P8, line 25 Please take care to match the certainty of statements to the robustness of the evidence. This is done well with the use of the
word "may" on P.5 line 54. [Ko Barrett, United States of America]

Accepted. ES modified to match evidence base
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42830

SLCPs should have more attention on their ability to reduce the rate of warming, which could be essential in the near-term for avoiding approaching
tipping points that exist about the 1.5°C threshold (e.g., corals). Furthermore, the benefits from reducing co-emitted species should not be downplayed; in
fact, given the thorough discussion on the psychological aspects of climate change mitigation and adaptation, actions are likely to be taken when results
can be seen quickly, similarly to how consumers will select the energy efficient appliance that they can witness reducing their bills instead of choosing
reducing energy consumption. [Kristin Campbell, United States of America]

Partly taken into account within the space restrictions given. More studies and discussion have
been added, while some parts of the text (on geophysics that overlap with ch1 and 2) have been
reduced.

42832

The Kigali Amendment should be discussed as an international law and policy success. The creation of the Kigali Amendment represents a number of
policy solutions in effect, including: financing mechanism, oversight, and penalties (through trade restrictions with noncompliance). The Kigali
Amendment also provides an insightful metaphor for the NDCs and the ability to begin tackling an issue and strengthen along the way. [Kristin Campbell,
United States of America]

Accept. Section 4.3.6 and 4.4.1 now cite the Kigali Amendment as an effective agreement.

46484

Chapter length estimate is 53.4 IPCC pages (3.4 over the 50 page limit agreed by the IPCC panel). This estimate does not include figures, tables,
references, FAQs, and cross-chapter boxes but does include chapter-boxes and main text and the executive summary. Please find areas of the chapter
than can be edited down to reduce the length of the final chapter draft. [Sarah Connors, France]

Noted.

46620

Avoid policy prescriptive language like should / must / need. Replace with alternative terms such as 'would need to', 'could’ etc. [Sarah Connors, France]

Noted. Implemented

54148

As a whole, the chapter is excellent but | must admit | am disappointed by the fact that the NDCs communicated by the Parties have not been leveraged
enough as sources when it comes to identifying gaps and needs. The analysis of that remains, in this chapter, too light, in my opinion [Ayman Bel Hassan
Cherkaoui, Morocco]

Noted. The NDC box has been revised in keeping with IPCC guidelines on length. As for using the
NDCs in the assessment: that would be crossing the line of research rather than assessment.

51170

It is crucial to highlight that there are safer and more sustainable ways of removing CO2 from the atmosphere than through technological means.
According to Dooley/Kartha (2018) an amount of 370-480 GtCO2 could be removed through forest ecosystem restoration and, to a lesser degree,

T ion. Other ion, such as moors and peatland, can achieve additional CO2 removal. Such ecological options are low- to no-
cost, ready to be deployed, (es(ed and proven, safe, provide for adaptation co-benefits and allow for livelihoods, food and water security to be sustained.
Given the SDG context of the present report, these options should receive great attention. [Linda Schneider, Germany]

Noted - however, this section does not only deal with technologies, but also with other options,
including afforestation and reforestation and also covers the Griscom et al. (2017) study on natural
climate solutions (in as far as it pertains to carbon removal), explicitly mentioning the co-benefits.
See also cross-reference to cross-chapter box 7, where land-based CDR is dealt with in the
context of chapter 3. There is furthermore no space here to reproduce the assessment of SDG
implications of CDR deployment in chapter 5.

53392

In Chapter 4: Supplementary Material 4A (Table 4A). The Option - Disaster Risk Management (DRM) add relevant studies on the risk associated with
natural disasters like tropical cyclones for the Indian Ocean region. The references are given below and may be included in this Table 4A. Prasad K.
Bhaskaran, R. Gayathri, P.L.N. Murty, Subba Reddy B., and Debabrata Sen (2013). A numerical study of coastal inundation and its validation for Thane
Cyclone in the Bay of Bengal, Coastal Engineering, Elsevier, 83, 108-118.

Sashikant Nayak and Prasad K. Bhaskaran (2014). Coastal Vulnerability due to extreme waves at Kalpakkam based on historical tropical cyclones in the
Bay of Bengal, Int. Journal Climatology, Royal Met. Society, 34, 1460-1471.

Murty, P.L.N., Sandhya, K.G., Prasad K. Bhaskaran., Felix J., Gayathri, R., Balakrishnan Nair, T.M., Srinivasa Rao, T., and Shenoi, S.S.C (2014). A
coupled hydrodynamic modeling system for PHAILIN cyclone in the Bay of Bengal, Coastal Engineering, Elsevier, 93, 71-81.

Prasad K. Bhaskaran., Nitika Gupta, and Mihir K. Dash (2014). Wind-wave climate projections for the Indian Ocean from Satellite observations, Journal
of Marine Science Res. & Dev., $11: 005, DOI:
10.4172/ 2155-9910. S11-005.

Sudha Rani, N.N.V., A.N.V.Satyanarayana, and Prasad K. Bhaskaran (2015).Coastal vulnerability assessment studies over India: a review, Natural
Hazards, 77, 405-428.

Bishnupriya Sahoo, and Prasad K. Bhaskaran (2015).Assessment on historical cyclone tracks in the Bay of Bengal, east coast of India. Int. Journal
Climatology, Royal Met. Society, 36(1), 95-109.

Nitika Gupta, Prasad K. Bhaskaran, and Mihir K. Dash (2015). Recent trends in Wind-Wave Climate for the Indian Ocean. Current Science, 108(12),
2191-2201.

R. Gayathri, P.L.N. Murty, Prasad K. Bhaskaran and T. Srinivasa Kumar (2015). A numerical study of hypothetical storm surge and coastal inundation
for AILA cyclone in the Bay of Bengal. Env. Fluid Mechanics, Springer,DOI 10.1007/s10652-0.

Anindita Patra and Prasad K. Bhaskaran (2016). Trends in wind-wave climate over the head Bay of Bengal region. Int. Journal Climatology, Royal Met.
Society, DOI: 10.1002/joc.462.

Nitika Gupta & Prasad K. Bhaskaran (2016). Inter-dependency of wave parameters and directional analysis of ocean wind-wave climate for the Indian
Ocean. International Journal of Climatology, Royal Met. Society, DOI: 10.1002/joc.4898.

P.L.N.Murty, Prasad K. Bhaskaran, R. Gayathri, Bishnupriya Sahoo, T. Srinivasa Kumar, & B. Subba Reddy (2016). Numerical study of coastal
hydrodynamics using a coupled model for Hudhud cyclone in the Bay of Bengal,Estuarine, Coastal and Shelf Science,
Elsevier, 183, 13-27.

R. Gayathri, Prasad K. Bhaskaran and Felix Jose (2017). Coastal Inundation Research: an Overview of the Processes, Current Science, 112(2), 267-
278.

Sudha Rani, N.N.V., A.N.V.Satyanarayana, and Prasad K. 1(2017). of Clirr Trends of Sea Level over the Indian Coast

Noted - we use only one example per option though, and GLOfs is our example. The articles in
question are too specific for a more broader discussion of DRM

54714

start box here and end box here should be omitted from all the boxes [Qudsia Zafar, Pakistan]

Editorial. Inplemented

54722

Figures onwards along with figures embedded iin the boxes are not readible [Qudsia Zafar, Pakistan]

Editorial. Inplemented

55548

General comment: The topics of chapters 2 and 4 overlap quite a lot. The specific objectives of chapter 4 (compared to chapter 2) are not fully clear to
me. [Maryse Labriet, Spain]

Noted. The scope of both chapters is provided in the approved plenary draft. Greater clarity and
convergence between both chapters implemented

55892

Can the relative importance given to each assessment in 4.3 be reflected in the 4.5.2 and 4.5.3 figures? Or viceversa? [Debora Ley, Guatemala]

Noted. See the detailed Feasibility analysis presented in 4.5.3.1 and Table 4.12. Also see
Supplementary material D for full line of sight for each option assessed
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This chapter relies a lot on literature describing scenarios other than 1.5°C. The authors need to be clear about this and assess whether they expect the
finding to be true (or better or worse) in a 1.5°C world. Not clear that a study on impacts in an RCP8.5 world is relevant here. [United States of America]

A range of issues including feasibility have not been addressed in previous IPCC assessments. A
strong scientific basis and background is therefore necessary to address these question. Hence
the chapter has had to rely on a range of implementation pathways and scenarios. Wherever 1.5C

60648
literature is available, they are used. For details see Supplementary material D. The comment on
the RCP8.5 impacts is accepted.
This chapter needs a techical editor to tighten it up and reduce the page count, convey the valuable points in a more succinct manner and eliminate the [Noted. Editorial.
current redundancy, and avoid the excessive use of inside jargon that is not accessible to the general public. In addition, the document needs a
60650 proofreader to address the numerous typos and many examples of inconsistency in the citing of documents (e.g., the author is provided but not the
date). The structure of this chapter lends itself to redundancy — for example, the costs of adaptation are discussed in multiple places (i.e., page 4-78, line
37; page 4-98, line 38). [United States of America]
There is limited discussion of energy efficiency and demand side management as a mitigation option beyond the industrial sector treatment. Should be  [Accept, partly. We are emphasising energy efficiency more in the urban/infrastructure transitions
60654 included along with electricity storage technologies as a means of managing a grid with high renewable resources. [United States of America] where the building and transport sectors are discussed.
ENTIRE CHAPTER:The chapter seems based mostly on referecens and contributions from proponents of geoengineering. Critical views on Noted, thank you for reference, but we can cite only research articles. Our assessment is based
geoengineering need to be referred to balance the presentation. The proposal to change the name of SRM to RMM seems to be an attempt to on a balance of literature. The name change has been reversed to Solar Radiation Modification as
54004 manipulate readers and public perception critical to geoengineering, thus should be rejected. For critical references to geoengineering, see: eg ETC we want to avoid the impression that SRM is easily managed.
group et al, The Big Bad Fix, The case against climate geoengineering., 2017 http://www.etcgroup.org/content/big-bad-fix [Elenita Dafio, Philippines]
The chapter is too long and yet does not cover some of the most important material that should be addressed on the assigned topic. It should be Noted. The chapter has roughly stuck to the page limits and is, according to the IPCC rules given
refocused on the core points that are critical for this section of the report to examine, namely an assessment of current and emerging mitigation and to the authors, less than 10% over length. The assessment of options is in the Feasibility analysis
60646 adaptation options, and the pace of their development and deployment in relation to 1.5°C. In particular, recommend significantly condensing Section 4.4 |presented in 4.5.2 and 4.5.3 and the FGD Tables 4.11 and 4.12. Also see Supplementary
and several of the longer case studies, deleting extraneous text, and deferring generic discussion of climate-related topics that is not explicitly and material D for full line of sight for each option assessed. Section 4.4 and several cases have been
uniquely addressed to 1.5°C pathways to AR6. [United States of America] edited for length and relevance.
The chapter focus on adaptation generally addresses solutions that go beyond the energy sector, but does not address it. For example, "hardening” Noted. See revisions in 4.3.1.5. A more extensive discussion is expected in AR6; the SR1.5 is
solutions in which stronger transmission or distribution lines/poles are installed to withstand intense winds, or installing flood walls and elevating electricity |very limited in space and scope.
assets (e.g., substations) is not discussed. Nor are the co-benefits (both mitigation and adaptation) of smart grids, microgrids, distributed energy
60652 resources, and battery storage discussed in the context of enhanced resilience and adaptation. And, finally, adaptation efforts completed or planned by
utilities are not presented in the chapter. The chapter should enhance discussion around energy sector resilience and adaptation options. [United States
of America]
Per the agreed outline, Chapter 4 was intended to be 50 pages. It is currently 123 pages (not counting the reference list). Suggest that the overall length |Noted. The chapter is close to the approved IPCC. Plenary page length, with the caveat that a
60656 be shortened through a much greater focus on issues specifically relevant to 1.5°C scenarios rather than broad discussions of behavior and thought number of new themes have had to be introduced to respond to SOD comments.
processes related to climate change in general. [United States of America]
When referencing the Paris Agreement, is it best practice to quote directly from the Agreement so that nothing is lost in translation. Phrases like Accepted. Implemented
60658 "According to Article X of the Agreement" give confidence to the reader that the information is exactly as it is presented in the Agreement. Even slight
word changes from the exact text of the Agreement can significantly change and inadvertently alter meaning. [United States of America]
This chapter integrates discussion of response options and the institutional, social, behavior conditions needed to support their implementation. Overall, | Taken into account. See response to Comment 60656 on chapter length. The overlap with
the chapter adequately addresses key issues, challenges, and opportunities associated with implementation of response options. However, the chapter [chapter 2 has been addressed, hopefully satisfactory. 3) we kept 4.2 and 4.3 separate and
needs to improve its organizational efficiency. (1) This chapter is very long — the authors should look for opportunities to make the chapter more concise. |reduced 4.2 considerably to avoid overlap. 4) The in-chapter boxes are made shorter (max 0,5
(2) There is overlap between this and other chapters that needs to be coordinated and streamlined to reduce redundancy and improve the organization |page), the x-chapter boxes are kept at their prescribed length. 5) Thank you.
of the entire report. Specifically, the chapter presents detailed discussion on the feasibility, implementation, and limitations of mitigation technology
options that should be integrated into Chapter 2. (3) Consider to combine Sections 4.2 and 4.3, and keep the discussion of response options at a higher
60660 level to highlight their key features and implications for considering implementation challenges and opportunities. (4) There are a number of very long text
boxes that are overwhelming to read. Authors should consider ways to improve the text boxes, make them more concise, and highlight key insights and
messages. (5) Other than looking for opportunities to make the discussions more concise and reduce redundancy, Sections 4.4 and 4.5 are well
articulated and the case studies at various levels are great to illustrate different approaches and opportunities. [United States of America]
Did the authors consciously decide not to include off-shore wind in their analysis of the feasibility of the required energy transition (Chapter 4, page 83)? |Accepted: Text and assessment in 4.5 changed.
60666 This would be a major failing. Off-shore wind has become a cost-competitive resource in many markets. [United States of America]
The Chapter toggles back and forth between references to Solar Radiation Management and Radiation Modification Measures. The discussion should  [Accepted. We use Solar Radiation Modification (SRM), please refer to chapter 1 and the
60674 be made consistent within the report. [United States of America] glossary.
Chapter 4 should provide more i discussion of the cost: iveness of various options (in USD/CO2e), to provide a basis for comparing Noted. Chapter 4 uses a multi-di ional feasibili framework, of which cost-
60676 options and identifying the least-cost abatement options. See, e.g., discussion of HFCs at page 4-35, lines 3-9. [United States of America] effectiveness is one of the indicators for the mitigation options, see table 4.11. A full, more
quantitative assessment will be part of AR6.
In general, Chapter 4 would benefit from more discussion of several critical issues — the pace of deployment of key technologies (4.3), lock-in/stranded  [Accepted. Deployment is in 4.2. New material added to relevant sections including on synergies &
60678 assets, spillover effects, enabling environments (4.4 and 4.5) — and less discussion of philosophical issues which are not unique to the very pointed trade-offs. See 4.3.4 and Supplementary material E2

question of how to evaluate 1.5°C pathways as distinct from less ambitious ones. [United States of America]
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In, Chapter 11 of "Demystifying Climate Risk Volume II: Industry and Infrastructure Implications," Dr. Carole LeBlanc purports that big or small, local or  [Noted. This looks like an interesting book but unfortunately we have to prioritise citing peer-
international, companies are and will continue to be impacted by attempts to mitigate climate risks. These impacts may not always be substantial, but reviewed papers.

they need to be addressed to control costs, regardless of the enterprise's sector. Climate-related developments in both public and private sectors are
examined, including: energy, labor, agriculture, insurance, and finance. This paper provides (1) the scientific and cost-based evidence to promote
corporate leadership in relevant environmental matters, and (2) a strong case for action to present to corporate executives where that leadership may be
lacking. The objective is to foster better understanding of the underlying principles of climate science among business professionals to help them

60662 communicate the potential impacts of climate-related to their . In doing so, enterprises will be (1) better prepared with the best
options for making decisions and managing risks for the short- and long-term future, and (2) better informed to help ensure that the costs of mitigating
climate change are equitably shared. The author demonstrates that the benefits of climate change action outweigh the costs and delineates the lessons
learned from the Montreal Protocol. The paper concludes with both general and specific options for businesses (22 in all). While these recommendations
are U.S.-based, their application on a worldwide basis could be consequential for strengthening and implementing the global response to the threat of
climate change. [United States of America]

The authors should be commended for the attention paid to indigenous knowledge and heritage, particulary as it may foster effective adaptation. Noted. This is explored in more detail in case studies from non-indigenous regions
However, this chapter is missing recognition and discussion of the history and heritage of non-indigenous communities and how that history and heritage
might be engaged to improve adaptation and mitigation approaches. This includes the rise of the current social/technical/economic system features that
have lead to modern climate change, so understanding how non-indigenous individuals and communities understand and value their history should be
considered as part of efforts to address, among other things, the inertias described in Chapter 1. The 2016 National Park Service Cultural Resources

60664 Climate Change Strategy (https://www.nps.gov/subjects/cli hang .htm) emphasizes that all kinds of heritages host
diverse information and can spark inspiration and importance of place. If no sources suitable for this IPCC report can be found, it would be helpful for this
gap to be noted. [United States of America]
In general, this chapter falls short of what would be useful to address the question of how well the world is "strengthen[ing] and implement[ing] the global |Noted. The chapter reports a multi-dimensional feasibility assessment of mitigation and adaptation
response to the threat of climate change" and which specific sectors or measures are on track and which would need the most attention to achieve a options (4.5) across different system transitions to achieve 1.5C. We also discuss enabling
60668 1.5°C target and adapt to that level of warming. [United States of America] conditions (4.4) to implement these options. If we would address the question of what would need

most attention, we would be prescriptive. if we would address precisely where we're at for each
option, we would be stealing AR6's thunder.

Chapter 4 should be organized so as to track the sectoral assessments in Chapter 2. For example, such a scheme might include parallel or related Noted. All these sectors have been addressed under system transitions (4.3), but indeed using a
sections addressing the following sectoral issues: (1) Energy supply — with subsections on fuel mix, renewable energy, nuclear power, energy storage, |different outline. We decided for the systems transition approach because of its ability to address
linkages between the power sector and other sectors (e.g., electrification of transport and industrial processes), carbon capture and storage, adaptation |both adaptation and mitigation options.

of the energy supply; (2) Energy demand — including subsections on buildings, industry, transport (light duty vehicles, freight, aviation, marine, other
mobile equipment), urban systems; (3) Land use — including subsections on forests and ecosystems, agriculture and food, etc.; (4) Carbon capture and
storage (CCS) and carbon dioxide removal (CDR) — including subsections on geographic availability, applications in various sectors, state of

60670 technological advancement and specific needs to support commercialization and deployment, costs and cost-effectiveness; (5) Short-lived climate
pollutants (SLCPs) — with subsections on each major SLCP; (6) Resilient infrastructure — with subsections addressing progress on adaptation of different
types of infrastructure (industrial, urban systems, transport, power sector, water, etc.); (7) Resilient ecosystems — with subsections on different types of
ecosystems, including oceans; (8) Solar radiation management; and (9) Systemic and cross-cutting issues. Some of these issues are not well addressed
in Chapter 4 (e.g., REDD+, freight transport). [United States of America]

Chapters 2 and 4 should be more closely integrated. It would help if they could follow a similar organizational scheme. Recognizing the challenges of Accept. The writing process of this report has been one large attempt to implement what is

writing chapters in parallel, there is nevertheless an important potential synergy between the pathways discussed in Chapter 2 and the bottom-up suggested. With every draft, we get a step further. The character of the two chapters is quite
assessment of the state of technology, human and institutional behavior, and systems that should be a core part of Chapter 4. This assessment of "how |different as per plenary-approved outline, so a similar organisational scheme would be difficult to
60672 we are doing" and what concrete changes in current pathways are needed to meet the 1.5° pathways as distinct from the 2°C pathways should be fit. The point of integration between chapters 2 and 4 is table 4.1. In this table, chapter 2 reports
among the core elements of the full report. As it currently stands, Chapter 4 does not build sufficiently on the basis established by Chapter 2, and thus on its findings for sectoral targets, which allows Chapter 4 to focus on the feasibility of options, not
leaves the reader with little concrete sense of the achievability of the pathways described in Chapter 2 or of what concrete measures would be required |of pathways.
to achieve them. [United States of America]
The authors appear to be of the opinion that poverty eradication and reducing inequality should be one driving goal of climate policy. To ask that climate [Noted. The mandate of the SR is to examine the delivery of climate outcomes in the context of
policies fix often unrelated multi-contextual problems is unfair. While poverty eradication is a very admirable goal and the coordination of policies across |sustainable development and poverty reduction. Hence, the convergence between climate policy
multiple outcomes an ideal, it is not the goal of the UNFCCC or the Paris Agreement. It is also not within IPCC's mandate to apply such a broadening and these goals are important, as the literature in the AR5 and earlier assessments suggests. It is
60680 criteria to climate policy. The authors are urged to reduce the chapter's focus on poverty eradication as a guiding goal. The authors should focus on the |especially important to adaptation action and in addressing energy poverty issues that cut across
available literature to support the intersection between 1.5°C impacts and pathways on poverty, in all countries. [United States of America] IPCC regions
Adaption in agriculture may also need to take into account trade of food from excess supply countries to excess demand countries through regional and Noted. This is an area for further examination in ARS, but this chapter unfortunately has very
international trade (see Egbendewe et al. 2017). Egbendewe, Y. G A., Kounagbé Lokonon, O., N. Coulibaly, and C. Atewamba (2017), “Can intra- limited space to deepen this discussion.
37112 10 92 20 regional food trade increase food availability in the context of global climatic change in West Africa?”, Climatic Change. 145 (1-2):101-116 [aklesso
Egbendewe, Togo]
Ss the need of producing more batteries grows, attention has to be paid to the effets of resources exploitation in developing countries, specifically in Noted: Assessment shows this capacity issue.
37104 22 17 35 Africa, where institutions are weak and resources are taken almost freely letting vulnerable villages into poverty and high local environmental

degradation. Effort are to be made in that regard to avoid collaterale damages. [aklesso Egbendewe, Togo]

As we countinue pushing for more electrical vehicules (EVs), it worth mentionning that the use of EVs has to go hand in hand with increase capacity in Noted. The text already contains the sentence "Cities have begun unlocking synergies between
renewable energy production or we may run into a risk of charging our Evs with high carbon emission energy sources such coal. [aklesso Egbendewe, low carbon electricity supply, electric vehicles and information technology that supports mobility
37106 22 17 35 Togo] and reduces congestion". We have added the recent paper by Kennedy et al which addresses the
relationship between electrification and mobility within cities.

The effectiveness of governance in developing countries that receives international resources requires that govenments are not the main actors but Accepted - text added on the role of civil society
37108 30 46 55 intead Universities and civil socities. There must be a way to make sure that finding goes effectively the where the need is for adaptation. [aklesso
Egbendewe, Togo]

37110 30 95 31 The citation year is missing. [aklesso Egbendewe, Togo] Noted. This was a paper under review. It is now published and the date has been added.
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In this chapter, many approaches and methodologies to respond to climate change are presented. Some general statement on the feasibility of 1.5C Noted. Chapter 2 addresses the feasibility of achieving 1.5 C. Chapter 4 focuses on the
9436 limit covering all aspects is needed. [Russian Federation] assessment of the multidimensional feasibility of both mitigation and adaptation options. The ES
provides a high level overview via headline comments
All executive summary statements describe "medium evidence". In contrast, section 4.5.1 later has documented a lot of knowledge gaps and key Accepted. ES modified to match evidence base
10044 uncertainties regarding processes and impacts related to 1.5¢ warming that through great doubts about the level of evidence and agreement expressed
in the executive summary statements. [Saudi Arabia]
10558 The chapter is too long. Many parts of the text can be shortened without any effects on the richness of the information. [Hong Yang, Switzerland] Accepted. We continue to try. It is roughly within the allocated page limits.
The Chapter is above the page limit and would benefit from significant shortening and from a clearer storyline and structure. Some sections (especially  [Accepted and noted. The Chapter is close to its allocated page limit, we are working on reducing
on mitigation) primarily rely on mono-referenced statements, which is contrary to standard IPCC practice. The content and messages are very generic it further. We are working on a better implementation of the structure. Literature on 1.5 C relevant
and difficult to pull out of the various sections. There is a general need for cross-checking messages across sub-sections of the chapter, where themes on some themes are thin, that we expect this to improve during the ARG cycle, this is
information seems contradicting in some cases. especially true of quantitative estimates that do not come from IAMs and costs, especially of
Section 4.3 has very limited quantitative information regarding the potential contributions of the current and emerging ion and options. ion measures. We are working on better policy actionability. The feasibility of emission
6114 Also very limited information on the costs of various options. reductions is in chapter 2; of individual options in section 4.5. The selection of the options reveals
Much of the information comes across as a generic overview of adaptation and mitigation options, rather than a focused and structured assessment of  |the 1.5C-focus.
the feasibility of the emissions reductions required and the adaptation needed under a 1.5 degree pathway. [Anne Olhoff, Denmark]
1. Chapter 2 of this report makes a quantitative analysis of 1.5? in terms of carbon budget, and emission reduction pathway and rate based on the 1. Taken into account. The sectoral contributions are in chapter 2, and in Table 4.1. We conduct a
models and assumptions. In this chapter, it is necessary to make a quantitative assessment of the contribution by sector, field and key technology to the |multi-dimensional feasibility assessment (4.5) building on quantitative estimates made in chapter
1.57-based emission reduction based on the available research literature, and make an analysis of sectors for a substantial and rapid emission reduction |2; .2. Limited underlying peer-reviewed literature available to make an informed assessment. We
in terms of technical feasibility and socio-economic costs, stating the feasibility, difficulty and challenge of achieving 1.5? in an objective way. rely on chapter 2 for this which was unable to provide those numbers.
8362 2. This chapter should highlight the differences between 1.5? and 2.0? in adaptation and mitigation measures. For example, Table 4-1 provides a
quantitative comparison of energy demand. It is suggested that a similar approach be used to make a quantitative comparison of major policies and
concrete for ion and mitigation, or give an indication whether the available studies are ready to inform an assessment. [China]
The whole chapter used an exceptionally large number of references. Many references cited are inserted in the middle of the sentences, affecting the Reject. We were asked to assess the literature as robustly as possible. Sometimes we have to
10572 smoothness of the reading. Some general statements may not need references. Also, it would reduce the interruption of the flow of the sentence when |support partial statements in sentences by literature references, We continue to try to keep the
the references are places at the end of the sentences. [Hong Yang, Switzerland] chapter readable.
4.4 Implementing 1 far-reaching and rapid change and 4.5 Integration and enabling transformation need to be streamlined for concision and clarity. They [Noted. Relevant sections tightened and key messages presented In the ES
10594 are very long but have no clear key information in the text. [Hong Yang, Switzerland]
Despite some exceptions, this whole chapter remains very vague and mainly qualitatively. Substantial policy indicators are missing, e.g. the level of the | Taken into account. The 1.5 C specific quantitative literature is thin. The chapter attempts to close
required CO2 price; the level of investment needs; the level of change seen historically. Sometimes it reads more like wishful thinking rather than this using a wide range of sources including investment estimates. See Box 4.8 Table 1. We
17908 scientific substance. [Brigitte Knopf, Germany] expect this to improve over the ARG cycle
For CO2 abatement costs, see chapter 2.
GENERAL COMMENTS TO CHAPTER 4: CDR technologies are no longer referred to as geoengineering, but as 'mitigation measures' and they are CDRin IPCC was also not referred to as geo-engineering in the AR5, so we are consistent. CDR
renamed 'RMM' Radiation Modification Management (chapter 4; section 4.3.9, p 42). This is potentially misleading as mitigation measures urgently need |is indeed classified as mitigation, but RMM or SRM is something else and is not qualified as
to be stepped up whereas CDR technologies remain doubtful (see CBD TS reports 66 https://www.cbd.int/doc/publications/cbd-ts-66-en.pdf ) mitigation. See Supplementary material D for details and line of sight for the multidimensional
Chapter 4.4 of the report describes 'implementing far-reaching and rapid change". Figure 4.7 shows the ‘feasibility assessments" of 1.5°C relevant ion feasibili The i with the SRCCL is a point of attention.
18540 adaptation options. Energy system transition very correctly features high. Agroforestry, biodiversity mar r ion, Green
Infrastructure & ecosystem services, health, DRR feature equally high, so these actions would deserve equal political weight. The FAQ section at the end
of chapter 4 should be highlighted (also to be included in the SPM ?). [Andrea TILCHE, Belgium]
General comment: Accept. This is implemented to the degree possible in the FGD. The feasibility assessment
Certain sections of this chapter require re-examination together with the relevant sections of Ch2 & 3. In particular: framework provides the connection between Chapters 1.2, 3 and 4. Table 4.1 provides the linkage
18542 - how to distribute/link material related to mitigation & adaptation between Section 4.3 and the relevant parts of Ch 2 & 3; to Chapter 2 for various 1.5C scenarios. .
- how to tie some of the more general messages more closely to pathways consistent with 1.5°C & 2°C. [Andrea TILCHE, Belgium]
General comment: The Chapter is above the page limit and would benefit from significant shortening and from a clearer storyline and structure. Some  [Noted. See response to Comment 6114
sections (especially on mitigation) primarily rely on mono-referenced statements, which is contrary to standard IPCC practice. The content and
messages are very generic and difficult to pull out of the various sections. There is a general need for cross-checking messages across sub-sections of
the chapter, where information seems contradicting in some cases.
Section 4.3 has very limited quantitative information regarding the potential contributions of the current and emerging adaptation and mitigation options.
18544 Also very limited information on the costs of various options.
Much of the information comes across as a generic overview of adaptation and mitigation options, rather than a focused and structured assessment of
the feasibility of the emissions re ions required and the adaptation needed under a 1.5 degree pathway. [Andrea TILCHE, Belgium]
Few quantitative and economical evarluations on how much are the avoided disadvantages of adaptation in case of 1.5 ? compareter to 2.0?.. [Shuzo Noted. There is limited 1.5C relevant literature on this question. This is identified as a knowledge
24106 Nishioka, Japan] gap
While discussing bioenergy, please, consider that in some regions of the world bioenergy production is based on industrial sidestreams or different Taken into account - Even though space constraints keep us from going into details, we have
wastes and residues. For example side streams of food manufacturing industry, municipal wastes or pulp and paper industry are used for producing added a qualifying statement saying that the carbon intensity of bioenergy depends on the
29560 bioenergy. A wide range range of technologies are available for generationg heat, power or transportation biofules from different wastes, residues and  |considered feedstock. Please note that the bioenergy section has moved to the energy section
sidestreams. [Finland] (4.3.1.2).
30538 Correct typo : 1.5°C and not 1.5C [France] Noted
The Chapter examines how to strengthen climate policies in order to meet the goals of sustainability, equity and justice. In my opinion, this objective is Noted.
31002 not well clear throughout the Chapter. Actually, mitigation and adaptation policies are effectively reported and, in some extent, explained; however, | miss
how the Chapter aims to reinforce their applcation [alberto fichera, Italy]
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Some concepts recurr often in the paper. To avoid such a redundacy, | would have preferred to have a differente framing within the Chapter. As an
example, why not consider to develop the report by sectors, e.g. the assessment of adaptation and mitigation options, implementation of change and

Noted. The chapter follows the Plenary approved outline. Sector related concerns are sought to
be addressed within these sections. We feel that for 1.5C, systems transitions are needed, which

required for 1.5 C, in scope, ambition, and speed. It would be helpful to add in brief assessments throughout the chapter to continually reinforce this
message. [Andrew Prag, France]

31004 integration of transformation for the energy sector, for land and ecosystems, for industrial systems and so on? [alberto fichera, ltaly] go beyond sectors. The ARG will, again, have a sector focus.

Generally, the Chapter is intended for planners. Other stakeholders may find some difficulties in identifying key aspects of mitigation and adaptation Noted. The primary audience is the IPCC members, but we have also included sections on urban
31014 measures in cities, indifferently from the analysed sector. [alberto fichera, Italy] transitions precisely for the reason of addressing other audiences.

Supplement document 4 A a table on feasibility assessment: This table is a very useful summary and representation of the available data. However, Accepted - we have added in indigenous knowledge which has been added to the overarching

some aspects are perhaps missing: social adaptation beyond education, the power of NGOs and religious communities, and indigenous communities. adaptation section. We do not assess the role of religious communities though
33944 The psychological adaptation issues are also not treated here. Perhaps they are not relevant here, but if they are, perhaps they could be mentioned.

[Norway]

Supplementary Material 4.A - Table 4.A Feasibility assessment of overarching adaptation options. In the examples column for Financial options - Accepted - correction made emphasizing the CCRIF only partially funded

Catastrophe bonds, it uses the example of the Caribbean Catastrophe Risk Insurance Facility. It is correct that the CCRIF has indeed issued one cat

bond for $30million, however this has only generated a portion of the financing for the facility. The example discusses the overall results from the CCRIF
34248 but this gives the misleading impression that they are all attributable to the cat bond revenues. CCRIF is still a good example to use, but it would be good

to clarify that it was only partially funded by a cat bond. For more, see: http:/treasury.worldbank.org/bdm/pdf/Case_Study/CCRIF_CatBond_2015.pdf

[Joe Thwaites, United States of America]

| suggest replacing in this chapter the term 'conservation agriculture' (CA) by the term 'agroecology’ (AE) (i.e. the ecological study of agricultural systems;|Noted - Conservation agriculture is an adaptation option discussed in AR5 (Chapter 14,

Altieri, 1995), which understands agriculture from a holistic perspective considering both environmental and social components. CA is as well included in |Adaptation needs and options). For the 1.5 report, adaptation options have followed AR5 WGII

AE. CA is based on three principles: minimal soil disturbance or no-till; continuous soil cover (with crops or residues); and crop rotation (FAO, 2015), nomenclature.

which are too narrow and restrictive for specific agroecological conditions (Giller et al., 2015; Beyond Conservation Agriculture). Conservation

Agriculture, but also Soil Fertility Mar (ISFM), Integrated Weed Management, Integrated Pest Management (IPM), and others as

agroforestry could be included under the term 'Agroecology' (Gangaiah 2017) that gives special importance to local conditions and is based on localized

agronomic knowledge production. As Altieri and Nicholls concluded in 2009 "Humanity needs an alternative agricultural development paradigm... with
45642 more ecologically, biodiverse, resilient, sustainable and socially forms of agriculture. The basis for such new systems are the myriad of ecologically

based agricultural styles". As Olivier De Schutter (United Nations Special Rapporteur on the Right to Food 2008-2014) stated in the report A/HRC/16/49

of the Humans Right Council, Agroecology is the way to improve the resilience and sustainability of food systems, and is supported by an increasingly

number of scientific experts but also by international agencies and organizations, as FAO, UNEP and Biodiversity International. In the same line, Hilal

Elver (the current United Nations Special Rapporteur on the Right to Food since 2014) declared in 2016 that "in this time of climate change, agroecology

is almost the only important way to get away from relying on excessive uses of chemicals and fossil fuels" [Adela M Sanchez-Moreiras, Spain]

| find necessary to address not only carbon and energy-price policies in this chapter but also policies related to the price of water. [Adela M Sanchez- Taken into account indirectly when the new phrasing points out the importance of prices other then
45662 Moreiras, Spain] the only energy prices

My take away of this chapter is that it is framed in an interesting way in line with the overall spirit of the report and indentifying all aspects of mitigation Accept. Carbon prices and other policy instruments are addressed in a more extensive way in

and adaptation issues. However there is one point which is not strongly developed within this chapter, that is to say, the role of carbon pricing and the section 4.4.5.

potential for carbon pricing policies cooperation between countries. Yes, this issue is not completely absent of this chapter, but could have be enhanced

a little more. Why ? First because the challenge fo reaching a target close to 1,5°C deserves that we explore what are all the potential to reduce the

costs of mitigation/adaptation, in the spirit of Article 3 of the Climate Convention (1992). Second because UNFCCC ongoing process is looking in details
50600 at the rules which will be attached to the implementation of Article 6 of the PA. At last there is relevant scientific litterature which deserves to be quoted in

this chapter. In that respect, | am proposing a few changes in one part of the chapter (see below) where some incorrect writing is employed and a short

add on paragraph which discusses this economic potential, together with references. [Jean-Yves CANEILL, France]

The general assessment of the Chapter that there is a need to strenghten and speed up transitions is well grounded in the reviewed literature and there [Noted. It is indeed the intention to give a balanced account and to be helpful in terms of also

are numerous exampleas that substantiate the argument. Howver, the Chapter is heavily biased towards raising the positive opportunities and reflects outlining the many challenges to systems change (e.g. in section 4.3) and the ways to address

only to a limited extent on how the needed tramsitions can be achieved and what conflicts a speeding up of the processes of transformation will incur. them (in 4.4).The feasibility assessment, (4.5) moreover, attempts to address the speed and scale
54084 Especially the executive summary sweeps the tensions and conflicts related to transitions under the carpet for many of the actiosn. A greater recognition |question within the bounds of available literature.

of the tensions and conflicts would be in order.This is essential since the chapter "discusses opportunities and challenges associated with accelerating

the redirection of the world economy." (p. 9). The following comments provide more detailed reflection on what a recongnition of tensions and path

dependences would mean in practice. [Mikael Hildén, Finland]
57312 Several terms and key concepts need to be explained/specified. [Hans Poertner, Germany] Noted. See the Glossary for detailed explanations and definitions of terms
57314 Generally good use of uncertainty language, but in some sections it still needs to be applied. [Hans Poertner, Germany] Noted.

Several sections are not 1.5 specific [Hans Poertner, Germany] Accepted. The 1.5 C specific quantitative literature is thin. The chapter attempts to close this using
57316 a wide range of sources that are 1.5C-relevant rather than -specific (and this is included in the

mandate of the report).

There is a lack of assessment of regionally varying ibilities and i ion of mitigation and options; the synthethis sections 4.4. and |Accepted. The mandate of the chapter is global not regional. We have, in section 4.5 (tables)

57318 4.5 are very generalised [Hans Poertner, Germany] included determinants of contexts which is often regionally specific. For details see section 4.5 and
Supplementary material 4.D.

There is too little discussion of synergies and trade-offs of adaptation and mitigation in the synthesis sections 4.4 and 4.5 [Hans Poertner, Germany] Accepted. New material added to relevant sections including on synergies & trade-offs. See
57320 section 4.5.4 and Supplementary material 4.E
57764 Chapter 4 appears as a great development from the last version. [Hans Poertner, Germany] Thank you.

The chapter is an impressive and exhaustive study of the breadth of policy implications for mitigation and adaptation relevant for a 1.5 C world. What | [Noted. See revisions in the ES. Also, see the x-chapter box on NDCs (Cross-chapter box 4.1).
58268 miss, however, throughout the chapter is a clear assessment and message about how current technology and policy advances fall short of what is The limited page length makes in-chapter repetition of rr difficult to i ise. Also,

pinpointing might quickly become policy-prescriptive.
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50238

Overall, | find the report completely underestimates the seriousness of global warming, and will in my opinion, will be detrimental. We can keep going
with out current plans and will be greeted by decision makers with a sigh of relieve. This work is only comparable to the western world underestimating
the rise of Hitler in the 1930’s and will be considered so, in my view, by later generations.

There is a reliance on climate models to give precipitation forecasts, and it is well known and accepted that climate models get rainfall wrong (e.g. up to
2m precipitation a year for the Indian monsoon, ( e.g. Latham et al, 2012, d.0.1. 10.1098/rsta.2012.0086 but also many others). Amazingly, the role of
clouds and atmospheric convection hardly make an appearance in this document. This reliance of climate models as the truth, especially regarding
precipitation is hugely detrimental to the quality of this report. Climate models are wrong with rainfall over a large fraction of the planet. This particularly
affects Chapters 3, 4 and by implication Chapter 5. There is strong evidence that climate models are in accurate for anything but temperature. (e.g.
precipitation, ice cover). Why has all the work of Peter Wadhams, an eminent expert on polar ice (and an author of “Farewell to Ice” ) been ignored and
not referenced. His work, in several papers, suggests a much more serious impact on Arctic Ice than is represented here. In my view this is
reprehensible and demeans the report.

In section 3.7, of the SPM “Issues related to governance and ethics, public acceptability and impacts on sustainable development could render solar
radiation management economically, socially and institutionally infeasible.”, is in my view not justified. It may be correct, BUT by omission of the
discussion of other science which contradicts this view is reprehensible. Economically, the costs of “Marine Cloud Brightening” geoengineering, is the
cost of running one large warship. This report only represents a conclusion based on a biased selection of the science discussed in the chapters by
authors who do not represent or cover the whole subject area.

My specific comments relate only to chapter 4, and if not found below.

Specific comments

| will refer only to the section in geoengineering, which appears in chapter 4, where the subject of geoengineering is discussed. None of the lead authors
has done any noticeable work on geoengineering. None of the contributing authors has any experience of geoengineering. Only one of the contributing
authors on the x-chapter boxes has any experience of geoengineering (and he is opposed to the concept). Thus I find the whole section biased and
does not represent the subject area. This report is biased, just as the press barons who control the press and media in the western world would give a
good and comprehensive discussion if the advantageous of running the world on socialist lines. The lack of anyone of these 50 authors who has any
experience or a positive view that geoengineering should be discussed and considered in a less than negative light is reprehensible.

Also this section of the report document is totally biased, and ignores work done on the subject by for example, Stephen Salter and Peter Wadhams, to
mention just two names. There is no reference to their work. This is also is reprehensible and will be noted when the report is published.

There is a reliance on climate models to give precipitation forecasts, and it is well known and accepted that climate models get rainfall wrong (e.g. up to
2m a year for the Indian monsoon, ( e.g. Latham et al, 2012, d.o.1. 10.1098/rsta.2012.0086 but also many others). As a meteorologist, and user of
climate models, the reliance on climate models in the report is unjustifiable in the sense that these models do not represent many of the physical
processes going on in the real world and atmosphere.

Section 4.3.9.2

This section discusses the cost of geoengineering, with reference to the sulphur injection, and puts the cost as USD 1-10 billion per annum. This is a
reasonable estimate for the sulphur scheme. However, why is there little discussion of the side effects (e.g. Tilmes et al, 2008 , Science 320, 1201-4 )
who showed that there and significant issues with ozone depletion. There are other consequences of geoengineering which should be mentioned, if this
were to be a robust study. All these issues should be discussed.

No mention is made of the costs for Marine Cloud Brightening geoengineering. These costs for ~ the same radiation reduction (1-2 Watts) are less than
300 million USD per annum. This section assumes no work has been done on this and that is not true. Salter et al, 2008 , Philosophical Transactions of
the royal society, A, doi:10.1098/rsta.2008.01.0136 , is also a paper that | mentioned in my first set of comments and has not been referenced. This is
not defendable (at one stage this paper had the highest number of citations ever, in this journal). This paper above provides costs and so does Salter et
al, 2014, Royal Society of Chemistry, doi:1039/9781782621225-00131 . Other work by Salter, has provided more details on cost and governance, but |

Taken into account partly, we included reference to MCB ( Latham et al, 2012) and revised text
where it was possible. Salter et al. 2008 was also added to Table 4.7. We didn't mention costs for
Marine Cloud Brightening geoengineering, because there is just a few papers on this topic and this
costs assessment can't be compared in one line with SAl cost assessment which is more detailed
(but still not full), also we have strong space limit and can't add any explanations about the degree
of knowledge about the cost of the MCB. We are not quite sure which papers by Peter Wadhams
reviewer wants us to add, in respect that we have strong word count here we have not added
those references.

58580

Some terminology should be clarified and used with care. In particular transitional vs. transformational (when is something transformational - if change
rates exceed some percentage number? Or does it also depend on the type of measures considered to induce these changes? Or is it even a label for
one approch vs. another?) and "in line with 1.5°C / consistent with 1.5°C" (how is this defined for a single option or local action?) [EImar KRIEGLER,
Germany]

Accepted. See Glossary for details. See revisions to 4.4.5.2

58596

Comparisons between 1.5°C and 2°C should be made in a way to avoid the false impression that while 1.5°C needs immediate action, 2°C would not.
Already 2°C is very challenging and needs deep mitigation action. [EImar KRIEGLER, Germany]

Noted. See revisions to 4.4.5.2 and 4.2. We sure don't want to make that impression, and neither
does chapter 2.

50956

Why in SOD Chapter 4 disappeared the paragraph “4.3.4.2 Sustainable and Resilient Transport systems” present in FOD?

In SOD, some consideration regarding transport are present in paragraph “4.3.2.4 International transport options” and paragraph “4.3.4.3 Urban
transport and urban design”. But in this way it is easy to lose the perception of the fundamental role of decarbonizing road transport as a key to achieve
the 2°C and 1.5°C scenarios target. In this sense I'm referring to references already present in Chapter 4: IEA “ETP” (2017) and IEA-EVI-CEM “Global
EV outlook 2017 - Two million and counting report” (2017).

| suggest to re-insert the paragraph Sustainable and Resilient Transport systems in which summarize the total expected contributions from transport
sector to achieve the 1.5°C Scenarios target.

| warmly suggest to include in this summary, or wherever you consider it more appropriate to do so, also a new reference from the Hydrogen Council
“Hydrogen scaling up - A sustainable pathway for the global energy transition” (2017), <http:/hydrogencouncil.com/wp-
content/uploads/2017/11/Hydrogen-Scaling-up_Hydrogen-Council_2017.compressed.pdf >.

In November 2017, at COP 23, the Hydrogen Council presented “Hydrogen, Scaling up” a study developed with McKinsey that outlines a comprehensive
and quantified roadmap to scale deployment and its enabling impact on the energy transition. According to this study Hydrogen — abundant, versatile,
clean, and safe — can play seven vital roles to meet the challenges of the transition: Enabling large-scale renewable energy integration and power
generation; Distributing energy across sectors and regions; Acting as a buffer to increase energy system resilience; Decarbonizing transportation;
Decarbonizing industrial energy use; Helping to decarbonize building heat and power; Providing a clean feedstock for industry. Overall, the study
predicts that the annual demand for H2 could increase tenfold by 2050 to almost 80 EJ meeting 18% of total final energy demand in the 2°C scenario
and hydrogen technologies have the potential to create opportunities for sustainable economic growth. Deployed at scale, by 2050 hydrogen could
reduce annual CO2 emissions by roughly 6 Gt or 1/5 of the abatement required to limit global warming to 2°C.

On the demand side, among other sectors, the study underline that decarbonizing road transport is a key to achieving the 2°C scenario and hydrogen
and fuel cells are critical elements to do that. In the transportation sector, hydrogen-powered FCVs could complement Battery EVs to achieve a deep
decarbonization of all transportation segments. To realize the Hydrogen Council vision, 1 in 12 cars sold in California, Germany, Japan, and South Korea
should be powered by hydrogen by 2030, when sales start ramping up in the rest of the world. The potential for H2 is to power about 10 to 15 million
cars and 500,000 trucks by 2030 and more than 400 million cars, 15 to 20 million trucks, and around 5 million buses in 2050 with results of 20 million
barrels of oil replaced per day and 3.2 Gt CO2 abated per year. [Mario Valentino Romeri, Italy]

Noted. The transport commentary has been enhanced in this "urban" section so as to include
ports and stations, and is covered in other sections of the chapter.
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58578

| commend the authors for their comprehensive assessment of content relating to Chapter 4. | think the Chapter would further benefit from making the
assessment more explicit in several places (e.g. Section 4.2.2). A lot of literature and relevant findings are provided, but sometimes it is bit unclear what
such individual findings mean for the assessment of strengthening action in the context of 1.5°C (e.g. for example the fact that a lot of things are
happening on the ground vs. the question whether this has brought us anything closer to implementing deep mitigation). If possible, it would be good to
be more selective in the assessment, e.g. focusing more on clear questions with a robust body of literature to meaningfully assess them. [Elmar
KRIEGLER, Germany]

Accepted. See revised 4.2 as well as 4.5.2 and 4.5.3 and related supplementary material for fill
line of sight

58582

Where possible, the assessment should be made more quantitative: deployment and phase out rates, investment needs, emissions reduction rates,
demand levels, electricity and fuel shares etc.are all good candidates here. Numbers pulled from Chapter 2 could be used a bit more as benchmarks
(particular Section 4.2.2, but also Section 4.3), with three questions: What are current trends in comparison, is a strengthening of action to reach these
benchmarks conceivable - and how -, and can even higher levels / rates as the benchmarks be conceived? [EImar KRIEGLER, Germany]

Accept. We hope to have made some headway on this in section 4.4.5 (on investment needs) in
collaboration with chapter 2. The level of assessment in chapter 2 and the current literature did not
allow for the detail suggested in this very good comment.

10342

General comment: Despite the uncertainties and complexity, it would be useful to compare the costs of current mitigation actions with the expences of
future adaptation measures. Many states may consider that the costs of immediate actions and measures are too high, but if we compare them with the
costs of inaction, it may turn out that the urgent, immediate action is much better than to delay and adapt to later, stronger effects. This issue is
particularly important because we are already very close to the 1.5 °C global warming, in Hungary the temperature rise has already exceeded 1 °C.
[Hungary]

Noted Literature limitations unfortunately do not permit much more than a qualitative analysis,
because of significant gaps in the literature. It would also depend on the country.

16436

Please review the sections describing land-based options for mitigation and ing their feasibility. Chapter 2 indicates that the mitigaiton approaches
modelled in chapter 2 are discussed in detail in chapter 4. This is not the case. Greater consistency with chapter 2 is required, particularly with respect to
bioenergy . It is unclear why there is so much emphasis on adaptation (section 4.5). [Australia]

Accept. Both CDR options and bio-energy are now discussed in detail in chapter 4, both in section
4.3andin4.5.

28430

We acknowledge the difficult task faced by the authors of Ch 4, and commend the considerable effort that has gone into compiling and structuring a
large amount of evidence from very diverse sources. However, we are very concerned that the analysis in Ch 4 is currently not delivering on its main
task, providing information on options to strengthen and implement the global response (in line with a 1.5°C T goal). We would have expected this
chapter to complement the analysis provided in Ch 2 with bottom-up information and assessments of "what works" and where the greatest barriers and
potentials lie for implementing pathways compatible with 1.5°C, including instruments and measures, and would still prefer to see an analysis structured
this way. We have two main concerns regarding the overall chapter:

the first is with the "feasibility assessment" presented in Sections 4.3 - 4.5: While we understand the general approach, we are deeply concerned about
the implementation as it currently stands does not fulfil scientific standards of the IPCC. The feasibility assessment is intransparent regarding the
assessment criteria and mechanism (what is the assessment based on) as well as the process (who's performing the assessment). It is not clear from
neither the chapter text nor the Annex how the overall judgment in Figure 4.5/4.7 has been derived. We are aware that expert judgment is part of any
assessment, however it has to be done in a very structured, transparent and open way in order to be defensible. Unfortunately it is our impression that in
this analysis, especially in the outcome in Figure 4.5, the limits of scientific integrity are being overstepped, and we doubt that Figure 4.5 and the
underlying approach is adding value to the complex discussion at hand. We therefore strongly recommend that the authors reconsider their decision to
frame the material in sections 4.3-4.5 in this way.

The second comment is more specifically on section 4.3: The evidence base presented in Section 4.3 appears incomprehensive, sometimes arbitrary
and is of very varying quality. Even without the difficult feasibility framing, current section 4.3 needs considerable revision. It is vital that the selection of
options have to be clearly marked as examples in order not to be policy-descriptive. See also our more detailed comments on some of the subsections
of chapter 4.3. [Germany]

Accepted. We appreciate your understanding. On comment 1: Accept. See our revisions to 4.5.2
and 4.5.3 and for the full bottom up line of sight for the multidimensional feasibility assessment,
see supplementary material D. We have made the assessment more robust, more transparent
and more contextual. On comment 2: Accept as well. The options are indeed a selection, also
determined by what is already in AR5 and what is particularly 1.5C-relevant. Language has been
added to clarify this.

28432

The chapter would benefit greatly from a more structured representation of policy measures and instruments, especially short-term entry points. This is
particularly true for (but not limited to) carbon pricing, which is treated rather cursory with statements scattered throughout the Chapter. While Chapter 2
clearly states that carbon pricing is a central - albeit not stand-alone - instrument to reach transformational change, Ch4 is not taking up the questionin a
clear and accessible fashion. This is also reflected in weak and partly inconsistent statements on carbon pricing in the SPM. We'd like to encourage the
authors to give some room to a substantial discussion of carbon pricing instruments, including taxes and implicit prices via regulation: what works, what
doesn't, and what complimentary measures will work best to address those areas where a price system does not work. Some of this information can
already be found in the chapter, but much would be gained by a more coherent structure and clearer linkages to chapter 2 and 5. [Germany]

Noted. See revisions in the ES and 4.4.5 on carbon pricing. The SPM was also enriched with a
statement on this. The linkages on this point between the sections have also been improved.

28434

In the current draft chapter 4 lacks both a) a central narrative (apart from the flawed feasibility concept) that the chapter follows and b.) actual ideas on
how to strengthen global response to climate change. At this stage chapter 4 is compilation of possible technologies and measures, supplemented by
options that are not implementable on a larger global scale. While the chapter could and should provide guidance on how to strengthen and implement a
global response, until now it only gives an overview on existing or theoretical possible options. This is not too much corresponding to the chapters title and
outline, as it does not provide the reader with an idea on how to actually strengthen global response.

Considering this rather loose compilation of options, the chapter would highly benefit from a narrative within the chapter that provides a rough idea where
to start when approaching a 1.5°C world. In this context the chapter would benefit from a more detailed description of possible short-term-entry-points.
[Germany]

Noted. We have improved the narrative and outline it in section 4.1, and again at the start of each
section. For the feasibility assessment of options, see revisions to 4.5.2 and 4.5.3 and the ES that
has headline statements that address these concerns.

28436

While urban and subnational climate action is increasingly important, it does not become clear why Ch 4 does to some extent focus on urban
infrastructure and repeatedly underline its importance. Particularly regarding the need for immediate climate action to reach 1.5 °C, urban infrastructure
does not appear as the policy area to solely focus on, as its GHG potential will mostly be realized after 2030. [Germany]

Noted. A significant share of the incremental but also absolute global emissions may come from
rapidly urbanising regions, and urban areas have specific vulnerabilities and potential adaptation
strategies. As articulated in AR5 a pre-emptive focus on buildings and urban infrastructure,
including in transport, could have a significant impact of emissions pathways, decarbonisation and
reducing vulnerability that would strengthen resilience and adaptation measures.
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Given the overall importance of finance for reaching a 1.5°C world, the topic is dealt with in a poor fashion regarding the positioning in the report, the
i and also the structure. It might merit a section at the level of 4.x

Splitting the finance issues up into three different parts (4.4.2.3 and 4.4.6 and 4.5.3.3) is not very helpful for understanding. For instance, it leads to
redundancies (see more specific comment below). Please consider to bundle all finance issues into one strengthened finance sub-chapter.

Accepted, though we're not following the recommended outline fully. See revised sections on
Finance in the ES and in 4.4.5 specifically Box 4.8. In addition, we have revised section 4.2 with
financing transformations in mind. Section 4.5 is now more on integrating earlier findings and
enabling the transformation, which is quite different from implementing it.

28438 We'd recommend to revisit the of Ch 4 structure to improve readability and reduce overlap between the sections. In particular, readers might expect that
"starting points” (4.2) and "assessment of current and emerging [...] options" (4.3) deal with quite similar issues. Also, the differentiation between
"implementing far-reaching and rapid change" (4.4) and "[...] enabling transformation” (4.5) is not evident. Again, readers would expect similar issues in
both subchapters (transformation is a far-reaching change?). [Germany]
The framing of the chapter is problematic in that mitigation and adaptation are often considered simultaniously when in may cases these need be Noted. Though indeed the mitigation challenge is higher in for 1.5C and the adaptation challenge
differentiated. The fact that limiting warming to 1.5C leads to less adaptation needs than for higher levels of warming is mentioned a few times but is not |lower (but still present), and the changes for limiting global warming to 1.5C are systemic (so
32096 taken into account in most of the text and framing of the chapter. [Jamaica] going across and beyond adaptation and mitigation) we made an effort to discuss both alongside
in the context of urban/infrastructure system transitions, land, energy and industrial transitions.
The chapter is weak in discussion of response options. Additional discussion of the sectoral policy implications from pathways consistent with 1.5C needs|Noted. See the revised ES. We have included more from Table 4.1 in there and try to link it with
to be included in the overview and for individual response options. For example, the important option of upscaling renewable energy, making use of the mitigation and adaptation options, however, not always is the literature available to make the
32098 recent developments in cost reduction, storage, grid and demand management technology, as well as sector coupling with electrification of transport and |link.
building sectors, is not reflected with a chapter in the executive summary. [Jamaica]
Transformational change is a key term in the chapter but there is no clear definition provided and very limited engagement with the latest literature that ~ [Noted. Defined in the Glossary
32100 seeks to define it. The discussion on how transformation can happen is limited and not well structured. Transformational change is an aspect that could
usefully inform both mitigation and adaptation but these links are not considered. [Jamaica]
The assessments of 'feasibility' provided in this chapter in 4.5.2 are inadequate and in stark contrast to the literature base and findings in other Chapters |Accepted. The robustness has been significantly improved in the FGD, with a better line of sight, a
32126 such as Ch 02 (i.e. ranking CCS and PV in the same economic category). These signficant issues need to be either rectified or of ibili parent and multipl d process. See section 4.5 and Supplementary Material 4.D.
deleted throughout the chapter, including in Box 4.10 and Fig. 4.5. [Jamaica]
Very little discussion is provided for renewable energy or electricity storage, despite the dynamic development in these areas and the well substantiated |Accepted: Section expanded. Page limits prevent more.
32134 key role of these technologies for achieving the Paris Agreement temperature goal. [Jamaica]
The opening paragraph of the chapter (page 9, lines 8-9) states that the chapter looks at how to strengthen climate policies in a way that is synergistic Taken into account, though not in chapter 4. Rights based approaches, equity, gender and justice
with the goals of SD, equity and justice. However, equity and justice are not dealt with consistently throughout the chapter. are dealt with in greater depth in Chapter 5
The chapter refers to the equity dilemma between generations (page 9, lines 20-21) but does not point out the ways in which climate policy can meet
current and future needs as the chapter progresses (i.e. as it unpacks mitigation and adaption actions).
There is a strong focus in the paper on governance and on institutions to enable an effective transition — and on the need to engage stakeholders and for
multilevel governance and integration of climate and development policy — but human rights are rarely explicitly mentioned.
33078 There are only rare mentions of the gender differentiated aspects of climate action and nothing at all on gender responsive climate policy.
There are only two mentions of human rights in the chapter — one related to feasibility of carbon dioxide removal (page 41) and the other in relation to
watershed management (page 50).
The risks identified that are associated with a 1.5 pathways do NOT include risks to human rights - the risks to human rights of 1.5 pathways need to be
addressed in this chapter. [Tara Shine, Ireland]
The framing of the chapter is problematic in that mitigation and adaptation are often considered simultaniously when in may cases these need be Noted. Though indeed the mitigation challenge is higher in for 1.5C and the adaptation challenge
differentiated. The fact that limiting warming to 1.5C leads to less adaptation needs than for higher levels of warming is mentioned a few times but is not |lower (but still present), and the changes for limiting global warming to 1.5C are systemic (so
36462 taken into account in most of the text and framing of the chapter. [Snaliah Mahal, Saint Lucia] going across and beyond adaptation and mitigation) we made an effort to discuss both alongside
in the context of urban/infrastructure system transitions, land, energy and industrial transitions.
The chapter is weak in discussion of response options. Additional discussion of the sectoral policy implications from pathways consistent with 1.5C needs [Noted. See the revised ES. We have included more from Table 4.1 in there and try to link it with
to be included in the overview and for individual response options. For example, the important option of upscaling renewable energy, making use of the mitigation and adaptation options, however, not always is the literature available to make the
36464 recent developments in cost reduction, storage, grid and demand management technology, as well as sector coupling with electrification of transport and |link.
building sectors, is not reflected with a chapter in the executive summary. [Snaliah Mahal, Saint Lucia]
Transformational change is a key term in the chapter but there is no clear definition provided and very limited engagement with the latest literature that | Noted. Defined in the Glossary
36466 seeks to define it. The discussion on how transformation can happen is limited and not well structured. Transformational change is an aspect that could
usefully inform both mitigation and adaptation but these links are not considered. [Snaliah Mahal, Saint Lucia]
The assessments of 'feasibility' provided in this chapter in 4.5.2 are inadequate and in stark contrast to the literature base and findings in other Chapters |Accepted. The robustness has been significantly improved in the FGD, with a better line of sight, a
36492 such as Ch 02 (i.e. ranking CCS and PV in the same economic category). These signficant issues need to be either rectified or of ibility |transparent and multipl iewed process. See section 4.5 and Supplementary Material 4.D.
deleted throughout the chapter, including in Box 4.10 and Fig. 4.5. [Snaliah Mahal, Saint Lucia]
36500 Very little discussion is provided for renewable energy or electricity storage, despite the dynamic development in these areas and the well substantiated |Accepted: Section expanded. Page limits prevent more.

key role of these technologies for achieving the Paris Agreement temperature goal. [Snaliah Mahal, Saint Lucia]
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The chapter in my view remains wholly inadequate in how it reflects the literature on mitigation options in agriculture. The SPM and chapter 2 make clear |A livestock section was added to section 4.3.2 on page 23 which discusses GHG emissions and
that mitigation of non-CO2 gases is a crucial part of 1.5 degree pathways, and agriculture is a major source of non-CO2 emissions. Livestock is the mitigation actions in the livestock sector, adaptation interventions such as feed management,
biggest emission source within agriculture. And yet, livestock are not mentioned at all in the body of the chapter in the context of mitigation, and only two |variety changes; as well as a discussion on changing mixed crop-livestock systems. Synergies and
fleeting references to livestock in tables 4.5 (on manure management, which causes only about 10% of total methane emissions from livestock), and trade-offs in the livestock sector are discussion in Section 4.5.4 and Supplementary Materials E1
table 4.7 (methane "controllers"). There is ample literature at global, regional and local level about mitigation options through increasing productivity and [and E2.
efficiency of livestock systems (e.g. reports by Gerber et al, Opio et al, country case studies) that are ignored entirely and yet perfectly demonstrate
55482 transition and transformation pathways consistent with 1.5 degrees and sustainable development. The complete exclusion of this information is simply
not tenable for this chapter. Plus a host of literature on more technological mitigation options, including those on the horizon with proof of concept
(methane inhibitors; Hristov et al 2013), methane vaccine, nitrification inhibitors, biological nitrification inhibitors, role of crop and forage crop breeding
(including gene editing) to deliver mitigation as well as productivity gains. There is at least one entire section missing from section 4.3.3, otherwise this
chapter is simply not consistent with its outline and general IPCC charge to provide a comprehensive and unbiased assessment. [Andy Reisinger, New
Zealand]
2402 1 119 Check entire chapter for consistency in use of current global population figures. [Debra Roberts, South Africa] Noted
Supplementary material 4.A., Table 4.A.: | notice that all adaptation options have medium to very limited feasibility. This needs to be clearly reflected in  |noted - the feasibility assessments have been slightly changed since SOD, reflecting new
the text related to this table, making clear that CO2 emissions reduction should be an absolute priority. Policy makers and other stakeholders should not [scholarship, also emphasizing that this table only focuses on overarching adaptation options.
54816 1 1 understand from this report that the prospects for adaptation are such that the intensoty of efforts on prevention and CO2 emissions reduction can be
lifted/alleviated. [Marine Gorner, France]
Supplementary material 4.B., Table 4.B.: "Sustainable and resilient transport systems", right hand side column: this seems somewhat unrelated to Accepted - this option has been moved to the Synergies and Trade-Offs table related to mitigation
transport systems. A point on densification is already being made in the "sustainable land use and planning" cell, so the point density and informal options.
54818 1 1 settlements made under "Sustainable and resilient transport systems", right hand side column, should be made under"sustainable land use and planning"
instead . [Marine Gorner, France]
Supplementary material 4.B., Table 4.B.: "Disaster risk management": "Post disaster recovery can be an opportunity...": This phrasing conveys the Accepted - the word 'opportunity' has been removed.
message that the disaster itself is an opportunity. Disasters should be prevented by all means, and resilient and sustainable rebuilding after a distaster
54820 1 1 should be messaged as an obligation and not just an opportunity. | recommend not to use the term "opportunity" in this context. [Marine Gorner, France]
1626 1 1 95 9 The linkage between Chapter 2 and Chapter 4 on different sectors/key technologies should be strengthened. [Wenying Chen, China] Accepted. We have worked on better linkages and improving the references back and forth.
1666 4 1 o5 9 Unbalabce in different sections with some sections are too detail while others are too simple (for example Building section). [Wenying Chen, China] Noted.
There are too many box in Section 4.4 and 4.5. [Wenying Chen, China] Noted. Boxes are mainly in section 4.4 and represent case studies which were a request of the
1668 1 1 95 9 IPCC members in the plenary-approved outline.
The whole chapter should focus on 1.5DS. Currently many sections' discussions seem to be not 1.5DS specific. [Wenying Chen, China] Accepted. The 1.5 C specific quantitative literature is thin. The chapter attempts to close this using
1670 1 1 95 9 a wide range of sources that are 1.5C-relevant rather than -specific (and this is included in the
mandate of the report).
Many, many instances where words are all crammed together. Please have someone check throughout, | will no longer mark. [Christopher Bataille, Noted. Editorial
8012 1 1 122 50 Canadal
To the CLAs and LAs, this represents a lot of work in a short itme, congratulations on a big jump up in quality from Round 1. [Christopher Bataille, Thank you.
8022 1 1 122 50 Canadal
SLCPs should have more attention on their ability to reduce the rate of warming, which could be essential in the near-term for avoiding approaching Partly taken into account within the space restrictions given. More studies and discussion have
tipping points that exist about the 1.5°C threshold (e.g., corals). Furthermore, the benefits from reducing co-emitted species should not be downplayed; in|been added, while some parts of the text (on geophysics that overlap with ch1 and 2) have been
43078 1 1 190 4 fact, given the thorough discussion on the psychological aspects of climate change mitigation and adaptation, actions are likely to be taken when results [reduced.
can be seen quickly, similarly to how consumers will select the energy efficient appliance that they can witness reducing their bills instead of choosing
reducing energy consumption. [Durwood Zaelke, United States of America]
45390 1 1 1 ion to increase ity: provide a chapterv glossary at the beginning of each chapter. [Veryan Hann, Australia] Rejected. A Glossary is provided for the report not each chapter.
The Kigali Amendment should be discussed as an international law and policy success. The creation of the Kigali Amendment represents a number of [ Taken into account. The Kigali Amendment is discussed in chapter 2 and in section 4.3.6
policy solutions in effect, including: financing mechanism, oversight, and penalties (through trade restrictions with noncompliance). The Kigali (SLCFs). We agree it's very important to 1.5C, but the challenges for CO2 and methane emission
43080 1 1 190 4 Amendment also provides an insightful metaphor for the NDCs and the ability to begin tackling an issue and strengthen along the way. [Durwood Zaelke, |reductions are different and the Vienna Convention/Montreal Protocol/Kigali Amendment design
United States of America] does not work for an international climate change agreement.
Congratulations for the quality of the second order draft of the chapter, and for almost (+7%) respecting the target length. | have three main concerns. 1/ |Accepted/taken into account. 1) We have included small summaries at the start of each section
Sections or subsections do not have clear conclusions. As a result, it is not trivial to relate key findings in executive summary statements to the (4.x). 2) We could not locate any 1.5C-specific literature that would allow for case studies. Hence
corresponding assessment of literature. The same issue arises for section 4.5 which also provides of ibility but without this solution of having 1.5C-relevant cases in boxes that talk more about the potential for
account to the previous sections. 2/ Most of the chapter boxes (often case studies) are not explicitely related to 1.5°C but to the ongoing transformation. |transformative change. 3) We have made as good as an attempt as we could to repair this. The
It is difficult to understand why these examples have been chosen, what are the conclusions, and why these examples are specifically relevant for this significant changes in chapter 3 made it hard, though.
61958 1 1 150 60 special report (they could easily be in the AR6 WGII or WGIII reports). 3/ There is a lack of coherency / integration between chapters 3 and 4, especially
regarding the interplay between confidence associated with regional / sectorial projected impacts for 1.5°C warmer worlds. As a result, the work of
Schleussner et al (2016) is often used as the single source of information, while it may be complemented with the outcome of the assessment in chapter
3 to enhace cross-chapter integration building on multiple studies. [Valérie Masson-Delmotte, France]
The chapter is refering at multiple places to indigenous and sometimes indigenous and local knowledge. For information, SROCC authors decided to use|Accepted. Will be implemented.
61960 1 1 150 60 ILK (indigenous and local knowledge). Harmonization would be appreciated. [Valérie Masson-Delmotte, France]
| did not find where emissions associated with building city infrastructure associated with urbanisation are addressed (emissions from cement). My Taken into account, the topic of emissions and carbon budgets are in chapter 2, section 2.4.3.1.
61970 1 1 150 60 understanding is that city infrastructure to be built corresponds to a large share of the remaining carbon budget for 2°C, if cities are built in the future as
they were built in the last decades. [Valérie Masson-Delmotte, France]
Aspects related to access to information on climate change, perception of climate change, education, training, learning is dispersed into several sections, [Noted. See revisions to ES and also in sections 4.4.3 and 4.3.5.
61972 4 ; 150 60 while it is also mentioned that information and knowledge is important for behaviour change and for the implementation of transitions. | suggest to

highlight more explicitely these issues in the Executive Summary of the chapter and in a visible place in the chapter as well. [Valérie Masson-Delmotte,
France]
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61984

150

60

It is often difficult to understand what is new compared to what was assessed in the AR5 or the key findings of AR5. [Valérie Masson-Delmotte, France]

Noted.

63104

190

60

In chapter 4, page 5 (4-5), sentences 3-19 describe governance approach with “upscaling and accelerating the implementation of far-reaching, multi-
level and cross-sectoral climate mitigation and adaptation actions, integrated with sustainable development initiatives.” For this purpose, necessary
institutional arrangements include robust legal and regulatory frameworks, trustworthy and equity-enhancing financial institutions, alignment of
government and business institutions, transparent and accountable monitoring processes, and collaborative transnational networks across scales and
regions.” In 4-12, 1-7 describe the decision-making approach to deal with distributional implications; feedback and transdisciplinary knowledge systems
to integrate mitigation with adaptation in the context of sustainable development. In 4-45, 30-44 describe the importance of multi-level governance
related to institutions and their capacity to invoke far-reaching and rapid change. In 4-46, the SOD describes international governance as supranational
authorities and treaties that can strengthen policy implementation with international organisations, treaties and conventions. Mitigation tends to be global
by its nature and it is based on the principle of the climate systems as a global commons. Adaptation has traditionally been viewed as a local process,
involving local authorities, communities, and stakeholders. In 4-48, 8-17 describes inclusion of community and local governance. In 4-48, 34-45 describe
interactions and processes for multi-level governance as drivers of mitigation and adaptation plans. In 4-51, 24-55 describe to enhance institutional
capacities for policy design and implementation. In 4-55, 4-10 describe importance of the effective co-operative institutions and social safety nets in
helping to energy access, adaptation, as well as distributional impacts during the transition to low-GHG emissions societies and enabling sustainable
development, but not all countries have the institutional capabilities to design and manage these. Social capital for adaptation (in the form of bonding,
bridging, and linking social institutions) has proved to be very effective in dealing with climate crises at the local, regional, and national levels. These good
things need to be promoted with sociological and anthropological perspectives so that it can get societal acceptability. Otherwise, it can raise concerns
over acceptability of policy and system changes mentioned in 4-64, sentences 52-55. [Mohammad Anwar Hossen, Bangladesh]

Noted. See revisions in appropriate locations, in particular in section 4.4.2 and 4.3.5.

63106

190

60

Based on the governance approach, it is important to raise who are the major stakeholders and is there any space for local communities to develop the
SOD and related regulatory framework. NGOs do not represent local communities; they represent interests of corporate elites. To ensure community
participation, it is important to ensure participation of ‘real’ representatives who are not part of corporate power structure. Only this approach can address
local issues and concerns like agricultural practices for effective adaptation strategies and biodiversity conservation. In 4-6, 54-55 emphasize on
“changing agricultural practices using principles of conservation agriculture, efficient irrigation, and mixed crop-livestock systems are effective adaptation
strategies.” In 4-7, 1-4 suggest that mixed crop-livestock production systems can be cost effective adaptation strategies. In 4-33, sentences 3-8 describe
population health and health system adaptation options that are connected with socio-economic factors determining the magnitude and pattern of
climate-sensitive health risks related to safe water and improved sanitation, enhancing access to essential services such as vaccination, and developing
or strengthening integrated surveillance systems. [Mohammad Anwar Hossen, Bangladesh]

Noted. No revisions requested.

63108

190

60

To develop this approach, community voices are essential as they are main target groups of people. | believe the past failures to do so raise the question
of effectiveness and the SOD recognize it; in 4-9, sentences 2-7 describe “opportunities and challenges associated with accelerating the redirection of
the world economy and socio-ecological systems towards a 1.5°C world.” Based on 4-16, the SOD sentences 39-45 describe the renewable energy
options that include solar energy, wind energy, hydropower, geothermal energy, tidal and wave energy and osmotic energy.” These options can be major
foundation for opportunities by overcoming the challenges if the adaptation policy incorporates community voices and ecocentric approach. Still the
challenges are very much visible described in 4-28: sentences 28-35 inform us that “industrial systems consume about one third of global energy and
contributes, directly and indirectly, about one third of global GHG emissions.” [Mohammad Anwar Hossen, Bangladesh]

Noted. No revisions requested.

63110

190

60

To reduce these emissions and their effects, the SOD describes some major points in pages 20-24; land and ecosystem transitions in the context of
agriculture and food, food production and quality, conservation agriculture, irrigation efficiency, climate services, food wastage, bioenergy, forest
management, wetland management, and indigenous knowledge systems. In 4-81, 1-11 describe knowledge gaps and key uncertainties in reaching the
goals of addressing ecosystem based climate change adaptation. For this purpose, the SOD in page no 32 and sentences 27-35 emphasizes on
education and learning for developing participatory action research and social learning processes through community-based platforms, international
conferences, and knowledge networks. My point here is the concern of exclusion of local knowledge in reducing the gap and learning outcomes. The
acceptability of the SOD depends on addressing this concern. On the contrary, the SOD focuses more on international acceptability in place of local
community acceptability: page no 43 and sentences 21-28 describes social acceptability and ethics in terms of international responsibilities for
implementation, financing, and compensation for negative effects. The procedural justice raises the questions of who is involved in decisions related to
privatisation and patenting, informed consent by affected publics, intergenerational ethics. The level of exclusion can be increased when the SOD
describes the importance of enabling climate finance for innovating technological options emphasized in 4-77, sentences 7-13. [Mohammad Anwar
Hossen, Bangladesh]

Noted, and thank you for the extensive explanation. We have attempted to address this point in
section 4.3.5 and in various places in section 4.4. and 4.5.

4396

In the "Supplementary Material 4.B" - "Table 4.B Select adaptation options with mitigation synergies and trade-offs identified," it should be stressed that

Noted — however, the table has been redesigned to focus on synergies and trade-offs between

"Ecosystem restoration and avoided deforestation," in particular related to REDD+, have the potential to promote sustainable activities
through the cash-flow from donors/international funds to local forest stakeholders, as decribed in: "West TAP, 2016, Indigenous community benefits from
a de-centralized approach to REDD+ in Brazil. Climate Policy 16, 924-939." [Thales A. P. West, Brazil]

and mitigation and co-benefits for sustainable development are exclusively assessed in
Chapter 5.

32946

|[_Renewab|e energy] The inclusion of aquavoltaic as an example of renewable energy seems too selective. This is an interesting and innovative technique
of using floating photovoltaic panels in reservoirs, which can produce important benefits, including reducing the water loss of the reservoirs by
evaporation; however, it can also have unpredictable consequences in terms of impact on zooplankton fauna and on nutrient cycling by aquatic
organisms, particularly the flora of algae. Other more established technologies, such as the use of biomass for energy generation, or even biofuels,
should also be highlighted, because given their importance in mitigating greenhouse gas emissions and synergies. [Brazil]

Accepted - this has been removed.

32948

The examples deal primarily with the urban issue and overlook the land use component. Relevant synergies between agricultural and forest systems, as
well as the implementation of the Brazilian Forest Code, such as structuring of ecological corridors and agricultural systems integrating conservation as
no-tillage and integrated management incorporating forests like the ILPF (Integrated Crop Livestock Forest Systems) were not mentioned with
synergistic strategies. Other examples that should also be incorporated are the integrated management of the landscape as an instrument of public
policy. The Brazilian case of ZEE (Ecological-economic zooning) is a very relevant example in this sense. [Brazil]

Accepted, additional synergies for agroforestry have been added

40368

4.B /I/ correct spatial planning [Jonathan Gémez Cantero, Spain]

Accepted - editorial
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| have been working on the design of engineering hardware for John Latham’s proposal for marine cloud brightening since 2004 but recognize only one [Noted. Aside from Piers, we have a researcher on the team who got involved later in the SRM
name, Piers Forster, in the IPCC author list. His name was on a paper doi:10.5194/acp-13-10385-2013 which attacked marine cloud brightening topic than some of the core names. No peer-reviewed literature given so we cannot take this
because of coagulation of spray drops. This ignored our proposal for giving drops an electrostatic charge. | spoke to Robin Stevens, the lead author of |comment into account.
4322 1 3 1 24 this paper who said that one electron on each drop would reduce coagulation probability by 1%. We can easily have 100 electrons on each drop. We
also want to use mono-disperse spray so that adjacent drops will have the same response to local turbulence. [Stephen Salter, United Kingdom (of
Great Britain and Northern Ireland)]
61956 1 10 1 24 One single list of contributing authors for the chapter ; add country for Solecki (USA) [Valérie Masson-Delmotte, France] Accepted.
It is better to adjust the adaptation and mitigation options structurally. The chapter 2 indicates industry, building and transport are three top sectors in Noted. In this chapter we have not taken a sectoral approach, instead a system transitions
terms of emission. The options presented in chapter 4 should be in line with these sectors through further being classified under them. In this way readers|approach, see section 4.2. This indeed makes us complementary to chapter 2, which is bound by
are abler to directly recognize the corresponding solutions. For example, 4.3.2.4 international transport options can be categorized under transport sector |the way integrated assessment models work. Those work in sectors, not systems. In section 4.3,
14138 2 (this secotr should be ir tly listed); the r energy, electricity storage and carbon dioxide capture can be classified under power sector.  |international transport is discussed in the Urban & Infrastructure system transitions (4.3.3), while
[Yi-Chieh Chan, China] renewable electricity and CCS are in the power sector in the Energy systems transition section
(4.3.1). CCS in industry is also discussed in section 4.3.4.
28440 2 1 8 22 There is no cross-reference to the sections 4.3.1 and 4.5.4 in the executive summary. [Germany] Accept. Both sections have been removed.
A ion and mif should be rep! in a balanced manner in the ES according to their relevance in the entire Ch 4 and its outline. Accepted
28444 2 1 8 22 [Germany]
The summary remains quite descriptive, in particular the topical sentences printed in bold. For a chapter titled "Strengthening and implementing the Noted. Suggestion implemented
global response” it would be a real asset to offer more constructive proposals and discuss the options how the strengthening and implementing of the
28446 2 1 8 22 global response could be achieved. In many cases this could simply be achieved by changing the order of statements in the ES, highlighting the solution-
oriented parts and then underpinning it with the descriptive part. This may also help the development of clearer messages for the SPM. [Germany]
The structure of the executive summary of Ch 4 does not follow the structure of the chapter. Nearly all paragraphs provide cross-references to different |Accepted. ES structure modified to better match Chapter structure, Overall narrative remains
sections in chapter 4. At the same time many of the sections of the chapter are referenced at many different parts of the executive summary. Please try |relatively unchanged
to give a clearer structure to the summary, where the themes are better grouped. It might be necessary in addition to revise the structure of the
28442 2 1 8 22 underlying chapter. Also, section 4.3 (Assessment of current and emerging adaptation and mitigation options) is given considerably more space and
more detail compared to other sections. Please rebalance the different sections and their treatment in the summary. [Germany]
[Green infrastructure and ecosystem services]There is only mention to the urban environment again. The ecosystem services that the sustainable Taken into account. This comment is covered in other options under land and ecosystem
management of the agricultural sector can generate for society are tremendous: conservation of biodiversity; soil management; conservation of river transitions. It is also covered under mitigation option "sustainable intensification for agriculture".
32950 2 2 sources and beds; improvement in the humidity of microclimate; rainfall and local temperature; construction of ecological corridors, carbon stock and
conservation of genetic resources, etc ... [Brazil]
The structure of this chapter may not adequately allow for the of ion and options. In grouping together issues as broad Accepted. See revisions in 4.3.2
transitions, there is value in trying to capture issues at a high level and leave room for more detail in a land special report. However, this style has
potentially caused gaps to occur and the choices of topics needs to be reexamined. For example, the potential for mitigation in livestock management is
16438 2 16 2 51 not adequately covered. Furthermore, there are broader mitigation practices available than just conservation agriculture. This approach also contradicts
the approach later of very specific detail on biochar as a method for improving soil carbon while neglecting many other areas that enhance soil carbon.
The wetlands section under ecosystem transition is effective but the seagrass/blue carbon focus on page 41 is very specific and neglects other forms of
blue carbon (mangroves and tidal marshes). [Australia]
A topic on data analysis and on the importance of information management in the decision-making process need to be included. Currently there are Noted. Though indeed an interesting topic, and touched upon in section 4.4.4, it is not directly
32952 3 2 several computational and meta-data analysis techniques that can aid the decision-making process. An analysis considering synergies and trade-offs 1.5C-relevant enough to warrant specific treatment.
should not be dispensed in such important topic. [Brazil]
The ExecSum remains very general and the specific needs for 1.5°C compared to 2°C do not at all become clear. The statement always reads: "this Noted. Many of the issues that are important for 1.5C are also part of a global response to 2C.
and that is important for 1.5°C". But is it equally important for 2°C? And for 3°C? What makes the difference? And how do different measures compare, |Chapter 2 provides ab assessment of what options are more significant for 1.5C compared to 2C.
17916 4 8 e.g. how important is carbon pricing compared to behavioural change? Do we need everything? Is there a sequence? How can policy makers be guided |The enhanced Feasibility assessment, analysis of enabling conditions in Chapter 4 provide an
by this? [Brigitte Knopf, Germany] understanding on what makes a difference and how.
It is important to consider as "useful governance elements” the active participation of the centre of government institutions (understood as the institution, |Noted. We could not locate literature that makes this point.
32954 4 2 4 3 or the group of institutions, which provides support to the head of government, including technical and political coordination of governmental actions,
planning, monitoring and communication) within governance structures to enhace climate action. [Brazil]
...better insights in synergies..... | have read 3 times this sentence and | am still unable to grasp the meaning or the conveyed key message. Highly Noted. Editorial changes made.
4274 4 14 5 16 rethoric. Delete? [Abanades Carlos, Spain]
This para focusses too much on technological change so that the reader my think that achieving 1 .5°C were achievable by technological change alone. [Accept. Text is revised as suggested.
However, in the sections below it is clearly elaborated that for example carbon prices are also needed to address the rebound effect. In some sectors,
particularly international shipping and aviation, technological change alone will not suffice to decarbonize the sector. The demand for their services needs
32706 4 17 4 23 to be reduced as well. | suggest to in-cluded “...carbon-neutral technologies” [and reduce demand for carbon inducing products or services] “as long as

the market continues to prefer ...” to reflect the discussion in the sections below. [Martin Cames, Germany]
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7750

31

calculation “Potential Savings in U.S. Drivepower (1986); summarized in Drivepower Technology Atlas, 1993 and later online editions,
www.esource.com) with broad concurrence from EPRI (Fickett et al 1990, Efficient use of electricity, Sci. Amer. 263(3):64-74 (Sep),
www.nature.com/scientificamerican/journal/v263/n3/pdf/scientificamerican/0990-64.pdf) is ~2x larger and severalfold cheaper because it integrates not
two but 35 improvements of which the first 28 are free byproducts of the first 7. Nearly all these opportunities are missing from standard assessments
such as Napp et al. (2014)’s Table 8, and this report gives no hint that they exist, even though motors use ~60% of the world’s electricity.

This drivesystem efficiency potential does not count often-larger downstream improvements in the driven machines, such as the pumps and fans that use!
half of motor power, nor the pipes and ducts whose friction consumes most of that power. Optimizing the friction in pipes and ducts by making them fat,
short, and straight rather than the standard practice (thin, long, and crooked) can cut that fluid-handling energy use by an order of magnitude, with typical
paybacks <1y in retrofits and <0 in newbuilds. Sequence matters: first minimize flow and friction, shrinking the pumps and fans, therefore shrinking the
motors and inverters and electricals, thus saving more capital. Furthermore, reversing the ~10x compounding losses from power-plant fuel to fluid flow
can then save ~10x as much CO2 at the power plant as the energy saved in the pump or fan. Please see Lovins (2018) and Fickett et al 1990 cited
above.

Bottom line: even such careful conventional sources as AR5 WG3 Ch 10 seriously understate industrial efficiency potential, as my team has confirmed
empirically in >$40b worth of new and retrofit plant designs for major firms. We typically found energy savings ~30-60% in retrofits, paying back in a few
years, or ~40-90+% in newbuilds, with nearly always lower capital cost. These savings are severalfold larger and cheaper than those typically described,
e.g. by Napp et al. 2014. Thus, rather than concluding at 4-31:7-8 that “Low and petition from other i limit the ibility of
such options,” I'd rephrase to say that such obstacles present a major business opportunity for alert competitors and a largely untapped public-policy
opportunity for governments eager to boost both wealth and climate protection. The obstacles are real, but each creates its own opportunity. [Amory
Lovins, United States of America]

Motor-system savings in industry are indeed conventionally 20~—25% from better motors run at variable speed. The actual potential encyclopedically Taken into account in the section on motors and other non-energy-intensive industry text in section
documented in 1989 (Lovins et al, The State of the Art: Drivepower. Rocky Mountain Institute / Competi incl 2-page st 'y scoping 4.34.1.

6116

42

43

Does the chapter support this statement, or does it need to be qualified in terms of the magnitude of emissions reductions that can be achieved through |Accept. 'rapid' removed and replaced by 'significant’, which is supported by the text in section
reducing SLCPs (and aren't already included in the IAM's/NDCs)? Confer text on page 10, lines 43-46. [Anne Olhoff, Denmark] 4.3.6 and chapter 2.

46462

46

47

innovation outlook on offshore wind sees a potential offshore wind capacity of 100 to 280 GW by 2030, significant cost decreases etc.
(http://www.irena.org/-
/media/Files/IRENA/Agency/Publication/2016/IRENA_Innovation_Outlook_Offshore_Wind_2016_summary.pdf?la=en&hash=CA570FBCB3E3C737C9
D6729545B43C6A740151AF); IEA sees a potential of several hundred GW for offshore

(https://www.iea.org/publications/fre icati iblication/Wind_Roadmap_targets_viewing.pdf) ; similarly Concentrated Solar Power is also not
assessed [Sven Harmeling, Germany]

what is the rationale for not including off-shore wind in the assessment of options? This seems to be a significant omission. For example, IRENA's 2016 [Accepted: Text changed.

32956

49

recommendation would be [...] to enhance adaptation and future mitigation potential]. [Brazil]

In the text "... can enhance future mitigation" This formulation mistakenly and inadequately addresses consequences of behavior change. My Accepted. Text changed. There is an established role for behavioural change in the literature that

is presented in 4.4.3.

32958

50

The word "that" is repeated [Brazil]

Editorial. Text changed

32960

54

even impossible the efficient adoption of those technologies in developing countries. Bottlenecks such as the lack of investment in research for the
development of models; infrastructure for climate data collection, training and structure for data series maintenance; lack of long-term experimental
fields, and difficulties in disseminating information are concrete examples of factors that hamper the adoption of technologies in developing countries.
These fragilities will have their effect worsened by the increased effects of climate change which will widen the gap of the field production conditions
between developed and developing countries. [Brazil]

| do not have a comment on the topic addressed in this item, however, | highlight the fact that the document deals specifically with the benefits of Taken into account. Key themes in the comment have been addressed in 4.4 (in particular in
adopting specific technologies for the potential adaptation of agricultural systems, but does not deal with structuring bottlenecks that make difficult or 4.4.2) and in the governance and "multiple examples" sections of the ES.

17910

What is exactly meant by "transformations adaptation"? A clear definition is missing, it sounds very political and not scientifically [Brigitte Knopf,
Germany]

Noted. Changed to 'Transformational adaptation' defined in the glossary

48652

France]

Highly recommend including a paragraph on the need to enhance institutional capacities which is well described later in teh core text [Yamina Saheb, Accepted. Text changes made

3292

21

1-2 sentences is recommended to add to SPM, in order to emphasize the importance of technology development for 1.5? scenario. [Xiu Yang, China]

Noted Will be suggested for the SPM but may need to be balanced by other Report-wide
considerations

5000

21

Other than my comment on the framing for the chapter, I'd like to complement the authors on virtually all of the points included in the Executive Summary-
-generally quite well stated. [Michael MacCracken, United States of America]

Noted
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As an overall comment on the Exeuctive Summary and how the discussion is presented, | was troubled in two ways by the overall framing of saying Noted. The chapter attempts to outline the evidence available in the literature in response to an
‘transition to a 1.5 C world' as it sounds as if we want to be going up from a 1 C world to a 1.5 C world and that we want to be doing this. My first IPCC plenary approved outline, on the global response. The framing, for instance of the important
concern could be helped by making the point right at the front of the Executive Summary that the world, even with Paris Accord and assuming the INDCs |issues that the reviewer raises, is part of Chapter 1. The SPM seeks to address a range of cross-
are met, are on track to becoming a 3 C world (or worse) and that, due to the very serious consequences that would result, as explained in IPCC chapter questions, such as the ones mentioned in the comment.
assessments, the Paris Accord set the aspirational goal of limiting the increase and so transitioning to a world with a peak warming of 1.5 C, and this
chapter is about what would be required to accomplish this, and doing so in a way that would promote the SDGs (so seeking to greatly reduce human-
induced climate change and in a way that also makes the world better for its people). My second concern is that there seems to be this unevaluated
acceptance that limiting the warming to no more than 1.5 C and sustaining it at that level indefinitely into the future (perhaps with an overshoot and
coming back to 1.5 C) is acceptable in a scientific/expert sense based simply on the fact that the negotiation process led to the desire to limit peak
warming to 1.5 C--I would argue that there has been no scientific acceptance of this at all and that the impacts associated with a 1.5 C world are very
consequential (very clearly, for sea level rise, the paleoclimate derived equilibrium sensitivity being something like 20 meters per degree C in global
warming over the past 20ka when coming out of the last glacial maximum, and looking further back, being perhaps 15 meters per degree for warmer
conditions (so total loss of the two ice sheets by 5 C global warming, at equilibrium). What is thus missing from this report is a consideration of what level
of warming should be the long-term goal, and | think scientists need to report that this value is likely near zero to less than 0.5 C so that Africa can have a
strong agriculture enterprise, to that the subtropics are not expanded, so that sea ice forms in polar regions and the regions serve as the planetary air
conditioner, so tropical cyclones and other storms are not so intense, etc. At 1.5 C, some areas of the world will not be livable outdoors during some
4998 5 1 8 21 seasons--this and the other impacts will lead to generation of tens to hundreds of millions of environmental refugees, destabilizing many areas, etc.
When the negotiators said 1.5 C, that was their choice on what they hoped would be achievable in terms of emissions cuts (that island nation leaders
somehow saw such a value as survivable given sea level sensitivity | assume is a result of the scientific community not forthrightly expressing itself or just
all they could get at that point). | just don't think that scientists should, with that, stop forthrightly saying that 1.5 C will be very, very disruptive for the
planet and the aim must be, in addition to staying below 1.5 C as the peak, getting back to near 0 C as soon as possible if we really have an interest in
providing future generations viable options for the higher populations ahead. And, it seems to me that if we can phase up to keep the warming from
exceeding 1.5 C, continuation of that level of effort would have us on a track to get back to lower levels of warming. So, in this Executive Summary and
the chapter, | would not be using phrases like 'transitioning to a 1.5 C world' but instead be talking about limiting peak warming to 1.5 C and then lower
levels thereafter--it just seems to me in reading through the Executive Summary, it sounds as if getting to 1.5 C is all we should be aiming for and it can
be worked out when we really don't want to be that high at all. And indeed, | think we'd all be delighted were Nature to happen to provide an ongoing
series of modest volcanic eruptions to keep the warming below 1.5 C, so shaving peak warming, and need more serious consideration of climate
intervention approaches to accomplish this if Nature turns out not to play the role that we hope she would. [Michael MacCracken, United States of
America]
CCS (including its role in CDR) is critical to the delivery of 1.5C, yet its implementaion is slow compared to other technologies (e.g. solar PV). Therefore, |Noted. We are extremely limited in space in the Executive Summary, which cannot exceed 1900
the Executive Summary should highlight the needs of CCS in a specific paragraph, rather than the brief mentions it gets throughout the summary words. We agree CCS is important and has implementation challenges, but we are not devoting
11054 5 1 8 22 [Wilfried Maas, Netherlands] specific paragraphs to specific technologies (with the exception of SRM, which is a special case
and cannot be fitted elsewhere). CCS is integral to the energy and industrial transitions as well as
to CDR so already gets significant attention.
13380 5 1 8 22 An overview of loss and damage should be included in the Executive Summary and not only included in the Cross-chapter Box [Grenada] Noted. The Loss & Damage box has been moved to Chapter 5
A key aspect of the 1.5°C pathways assessed in Chapter 2 is the importance of energy demand reductions. While several supply side options are Noted. The chapter attempts to outline the evidence available in the literature in response to an
highlighted and put in a wider context in the Chapter 4 ES, the issue of the demand side, and its feasibility aspects are not as clearly presented. Maybe |IPCC plenary approved outline to address questions of scaling up implantation. This question is
the Chapter 4 ES can also highlight some of the systemic insights of pathways, i.e. to rely less on CO2 removal, more efforst to limit energy demand are |better addressed in Chapters 1 and 5. Economic development is noted as a key factor in this
24342 5 1 8 21 important. If both aspects are assessed to be difficult to achieve in the real world, there is a problem for 1.5°C pathways, if one of them is hard to chapter
achieve (e.g. CDR) and the other is largely underestimated in IAMs (energy demand and behavioural change) then the jury is still out, but at least
decisionmakers have a better idea on where to focus. [Joeri ROGELJ, Austria]
Non-energetic emissions of industry, also refered to as "process emissions" are not addressed in this summary. It may be useful to add a reference to it. [Accept. "including in process emissions" added in the energy transition/industry paragraph in this
30554 5 ! [France] ES (page 6 line 42 in SOD)
32194 5 1 8 22 An overview of loss and damage should be included in the Executive Summary and not only included in the Cross-chapter Box [Jamaica] Noted. The Loss & Damage box has been moved to Chapter 5
36560 5 1 8 2 An overview of loss and damage should be included in the Executive Summary and not only included in the Cross-chapter Box [Snaliah Mahal, Saint Noted. The Loss & Damage box has been moved to Chapter 5
Lucia]
What is missing is mention of 'economic growth and population growth, which the AR5 states is the main driver of CO2, and how these, coupled with Noted. The chapter attempts to outline the evidence available in the literature which largely
levels of consumption unprecedented inhuman history, are critical to strengthening and implementing a global response. [Lindsey Cook, Germany] indicated medium evidence or confidence as 1.5 C relevant research is relatively limited in spite
39216 5 1 8 21 having grown significantly since the Paris Agreement. The ES outline attempts to provide a high
level narrative across key chapter themes. It may not be advisable to privilege some plenary
approved sections. See also response to comment 10044.
There are very few summary points made that are labeled with 'high confidence' or 'high evidence'. In general, when a bullet point has a level of Noted. The chapter attempts to outline the evidence available in the literature which largely
agreement and evidence associated with it, is it possible that part of that point is more certain and could be split out from the rest so the reader can indicated medium evidence or confidence as 1.5 C relevant research is relatively limited in spite
60682 5 1 8 21 discern which parts are most well understood? Also, could it be advantageous to make those points that can be made with most confidence first in the  |having grown significantly since the Paris Agreement. The ES outline attempts to provide a high
summary? [United States of America] level narrative across key chapter themes. See also response to comment 10044.
The Executive Summary should include the important point on page 4-12, lines 33-37, on the limits of adaptation (e.g., to address coral reef decline). Agreed. The importance of Adaptation limits is highlighted in a headline statement. The ES
[United States of America] typically does not take particular examples, including key systems at risk like coral reefs. This is
60684 5 1 8 21 addressed via case studies in the chapter and more specifically in Chapter 3 that is focussed on
impacts.
Please check that IPCC calibrated language is italized and that traceable accounts are provided (the same key findings should appear in chapter Noted
61962 5 1 8 21 subsections so that one can understand the reasoning from the assessment of literature to the assessment of confidence / uncertainty and conclusion

from each section. [Valérie Masson-Delmotte, France]
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The fact that for mitigation the challenges are higher for 1.5°C than for 2 °C while for adaptation it is just the opposite should become more clear in this  [Noted. Changes are made to clarify this point. Adaptation challenges could also be significant
introductory sentence (e.g. "The transition to a 1.5C world would especially require ing and ing the implementation of far reaching, multi- depending on the scale and length of potential overshoot. Hence, its more appropriate to keep the
28448 5 3 5 5 level and cross-sectoral climate mitigation actions, integrated with sustainable development initiatives"). We suggest that adaptation should be dealt with |linkage between mitigation and adaptation. It would also lead to a very long headline statement
in a separate sentence. [Germany]
The information of these paragraphs related to a 1.5°C world would equally apply to 2°C. It should be made more explicit throughout what is the Noted. This page primarily responds to implementation challenges for a 1.5C. Similar
additional benefits and challenges are for a 1.5 °C world compared 2 °C. [Germany] interventions would ne necessary for 2C but at changed speed, scale and enabling conditions.
28450 5 3 5 30 Special emphasis on 2C is made in relevant paragraphs but is less the focus of chapter 4. See
also response to comment 17916
The first sentences is already included in the SPM (SPM Page 20, Line 9-13). It should be added: This "will require a greater scale and pace to be Accepted. Current NDCs are inadequate to address both mitigation and adaptation goals of the
transformational. Current national pledges on mitigation and adaptation are inadequate to stay below the Paris Agreement temperature limits and Paris agreement as outlined in Chapters 2 and 3 (as referenced in Para 1 and Para 3). Hence
28452 5 3 5 9 achieve its adaptation goals." Added sentences point out the need for more ambitious action as well as the need for transformational change. [Germany] |both systems transformation and acceleration implementation is necessary. Text suitably
modified, and more detail on systems added.
The first sentence "...adaptation to a 1.5°C world would require upscaling and accelerating the implementation of far-reaching, multi-level and cross- Noted. See response to Comment 28448
sectoral climate mitigation and adaptation actions..." is misleading because adaptation for 2°C or higher temperature targets must require higher degree
31492 5 3 5 3 of adaptation efforts. Therefore, modification is recommended so as to clarify the differences in effort (both mitigation and adaptation) between 1.5°C
and 2°C (or higher temperature targets). Furthermore, for each paragraph, if possible, please present a level of confidence, evidence, or agreement in
the text. [Japan]
32106 5 3 5 9 This is currently unclear and needs to be rephrased for clarity. [Jamaica] See response to Comment 28452
33526 5 3 5 5 This is the first statement in chapter four and it is really not punchy or easy to follow. [Stephen Cornelius, United Kingdom (of Great Britain and Northern [Noted. Strengthened with a short and stronger statement upfront.
Ireland)]
36472 5 3 5 9 This is currently unclear and needs to be rephrased for clarity. [Snaliah Mahal, Saint Lucia] See response to Comment 28452
The blending of the discussion of mitigation and adaptation is confusing and results in a loss of clarity and precision. Holding warming to 1.5°C requires a | See response to Comment 28452
60686 5 4 5 19 much more aggressive mitigation effort, but would make adaptation less challenging. [United States of America]
This sentence is not clear. The difference between transitional and transformation requires more clarity (the second word of this paragraph is also Accepted. Text modified
1842 5 6 5 7 ‘transition’). Perhaps indicate that the transitional change is underway in a variety of countries, and a 'greater pace' is needed for the transformation to
have global effects? [Willem Pieter Pauw, Germany]
here, and throughout the report "land-use change" should be hypenated as it is a compound adjective. And in e.g p4-20 line 25 "land use" when alone Editorial
33528 5 6 5 7 should not be hypenated. [Stephen Cornelius, United Kingdom (of Great Britain and Northern Ireland)]
Energy efficiency and carbon intensity are misleading indicators to asses changes. | suggest replacing thme by energy demand and carbon emissions Reject. These are the indicators that chapter 2 is using.
48648 5 6 4 6 [Yamina Saheb, France]
The definition of and difference between transitional vs. transformational is unclear. The sentence is therefore hard to understand. [EImar KRIEGLER, See response to Comment 1842
58586 5 6 5 7
Germany]
60688 5 6 5 9 Transpose the order of sentences 3 and 4; more impact and would read better. [United States of America] Accepted. Text modified
is underway, it will require a greater scale and pace of those and specifically lagging mitigation technologies (like CCS, sustainabile biofuels, coal to gas |Accepted. Text modified
11056 5 7 5 7 switching) to be transformational. [Wilfried Maas, Netherlands]
The final sentence of this paragraph should be reformulated to remove the reference to national pledges for adaptation. There is no obligation under the |Accepted. See Comment 16440
Paris Agreement or the UNFCCC for countries to make national adaptation pledges. To imply that there is, suggests that there is comparable
information available on parties adaptation efforts to that available on mitigation efforts, which is not the case. It is possible for example to aggregate the
16440 5 7 5 8 expected mitigation impact of Parties NDCs, and compare that with the abatement required to acheive the Paris Agreement temperature goal.
Adaptation is not a mandatory component of NDCs, so the same analysis can not be done to assess progress towards the Agreement's adaptation goal.
Suggested revision "Current national pledges on mitigation and adaptation actions are inadequate to stay below the Paris Agreement temperature limits
and acheive its adaptation goals." [Australia]
31494 5 7 5 9 We would suggest to change "(...) are inadequate to saty (...)" to "(...) are not enough to saty (...)" from the context of this text. [Japan] Accepted. See Comment 16440
Incorrect statement: "Current national pledges on mitigation and adaptation are inadequate to stay below the Paris Agreement temperature limits" Accepted. Text modified
32102 5 7 5 9 Suggestion: "and adaptation" needs to be deleted. [Jamaica]
Incorrect statement: "Current national pledges on mitigation and adaptation are inadequate to stay below the Paris Agreement temperature limits" Accepted. Text modified
36468 5 7 5 9 Suggestion: "and adaptation” needs to be deleted. [Snaliah Mahal, Saint Lucia]
Should be changed from *(...) are inadequate to saty (...)" to "(...) are not enough to saty (...)" or to "(...) are insufficient to saty (...)". [Keigo Akimoto, |Accepted. See Comment 16440
36956 5 7 5 9 Japan]
Incorrect statement: "Current national pledges on mitigation and adaptation are inadequate to stay below the Paris Agreement temperature limits" Accepted. Text modified
30056 5 7 5 9 Suggestion: "and adaptation" needs to be deleted. [Grenada]
Adaptation does not prevent warming, it makes us better prepared to deal with the temperature that we hit. This sentence needs to be changed to reflect |Accepted. Text changes made
51936 5 7 5 9 that. This is sloppy language. [Jason Donev, Canada]
To remove any ambiguity, | would explicitly state that 'are inadequate to stay below the Paris Agreement temperature limits of 2C, let alone 1.5C". [Jason [Accepted. See Comment 16440
51938 5 7 5 9
Donev, Canada]
The expression here is quite abstract. For example, what does climate resilient society mean? Does it mean that temperature increase stay below 2 Accepted. Society changed to community. The chapter presents evidence of feasibility of 1.5 C
degree or 1.5 degree? In the last paragraph of page 7 of this chapter, it says that, though CDR for 1.5 degree world is technically feasible, it faces relevant mitigation and adaptation options and enabling conditions
4488 5 11 5 12 environmental, economic, institutional and social feasibility contraints. This point is described more in detail after page 35 of this chapter. Without
massive CDR technologies, 1.5 world would not be feasible. Under those situation, we are not convinced that climate-resilient, inclusive, prosperous and
healthy societies are possible. Please give reasons here. [Mitsutsune Yamaguchi, Japan]
| believe the statement is overly positive in light of the reserach assessed, and | do not think there is medium agreement that there are numerous Taken into account. The operative word is possible. The first sentence is only about the "multiple
examples that it is possible to combine all the mentioned goals and stay in line with 1.5C. It is not sufficient to refer to a few success stories - it needs to |examples" and is strongly qualified by the second one. The uncertainty guidance will be checked.
7368 5 " 5 12

be demonstrated that this is feasible at a sufficiently large scale involving system transformation. As | read it, the rest of the report does not back up the
first statement. [Steffen Kallbekken, Norway]
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The examples cited are general and not 1.5c-specific. Hence, the agreement and the amount of evidence available do not necessarily inform the Noted. Multiple regions of the world are experiencing 1.5 and even higher warming at various part
transition to or remaining below 1.5¢ world. [Saudi Arabia] of the year (Chapter 3). This provides us some literature on the potential challenges and pathways
10038 5 11 5 13 to implement pathways towards a 1.5C world. The literature in this space is growing rapidly since
AR5 but is still nascent hence the medium evidence. The point here is to show that 1.5C-
consistent communities exist.
14234 5 11 5 11 word 'from’ should be remomed from the sentence [United Republic of Tanzania] Accepted. Text changes made
1) “Climate-resilient society” and “healthy societies” are ambiguous and difficult to understand. In Glossary, the definition of “climate-resilient pathway” is [Accepted. Text changed to communities. Universal health and prosperity are in line with the
written, but there is no explanation on “climate-resilient society”. SDGs.
2) This sentence says that such societies are possible but there is no description on what conditions (in 1.5 © C world or generally warming-mitigated
world) such societies are possible.
31496 5 11 5 12 3) As a large amount of CDR is required to achieve the 1.5°C target (page 35 of this chapter) and "a prominent CDR options in 1.5°C pathways are
technically feasible but face environmental, economic, institutional and social feasibility constraints " (page 7 L 51 — 52), achieving 1.5°C target cannot
always lead to climate resilient society.
On above three points, more clear descriptions are requested. [Japan]
31710 5 11 5 19 Point should end with semicolons [Michael SUTHERLAND, Trinidad and Tobago] Editorial
This bullet may be divided into two parts. The first part about climate resilience and second about low carbon dimensions. [India] Noted. We considered this but feel that there is value in looking at climate-resilient (so both
36054 5 " 5 19 adapted to climate change and low-carbon) societies in combination.
Resilience, inclusivity and prosperity are all admirable qualities to strive for, but they aren't the same as a 1.5C goal. That's a climate change goal, ora |Noted. Climate is integrated into the SDGs via SDG13. The SR1.5 C is specifically mandated to
51940 5 11 5 11 global warming goal, while the prosperity and so forth are actually societal goals. The SDGs are not the same as the goals of limits, and ine 1.5C in the context of the sustainable development and poverty alleviation.
while tightly related, must remain differentiated throughout this document. [Jason Donev, Canada]
What does it mean for a city, business or a community to be in line with a 1.5°C pathway? If the Chapter 4 wants to make use of such a concept, it Noted. This chapter assesses the potential to strengthen the global response to 1.5C. Hence, in a
would need to make an effort to define and motivate it (as it is not obvious; e.g. it cannot be directly deduced from the 1.5°C pathways in Chapter 2). strict sense responses at a national and local level are less relevant. The literature however
[Elmar KRIEGLER, Germany] indicates that multi-level implementation and governance is a enabling condition for this. A range
58584 5 " 5 13 of local governments (e.g., Oslo) and communities within them and firms (members of the UN
Global Compact) have made the commitment to and are monitoring their progress to 1.5C goal
1844 5 12 5 13 | would change the order from larger to smaller: countries, regions, cities, communities and businesses [Willem Pieter Pauw, Germany] Accepted. Text changes made
The sentence implies that there are very few cites, regions, etc., that are truly in line with a 1.5°C pathway at scale. No examples are provided that Accepted. Text changes made
60690 5 12 5 13 reinforce this point. The sentence should be revised to convey that, while there is progress, no entity is on target to achieve the 1.5°C target from a
mitigation or adaptation perspective. [United States of America]
What is an 'equity’ enhancing financial institution? In finance, equity is a category of finance (where investors become shareholders, e.g. through bonds). |Accepted. Text changes made
1846 5 16 5 17 I would put "equity’ or 'taking account of the poorest and most vulnerable’ rather under what governments need to do? [Willem Pieter Pauw, Germany]
These sentences talk about ‘necessary institutional arrangements’. Consider also to talk about ‘transformations in institutional arrangements’ to Accepted. Taken into account later in the sentence, and text revised
32860 5 16 5 18 emphasise the need for transforming the existing ones, not only to achieve those mentioned in the summary. [J. David Tabara, Spain]
Overly broad, non-specific phrases like "equity-enhancing" institutions and "alignment of government and business institutions" should be deleted. [United | See Comment 1846
60692 5 16 5 19 ;
States of America]
1848 5 17 5 17 | would use 'cooperation’ instead of 'alignment'. Who aligns to whom? [Willem Pieter Pauw, Germany] Accepted. Text changes made
Although | agree to most of this statement, one could argues that some ambitious countries' NDCs (e.g. Morocco) as well as countries that are currently |Accepted. Text changes made
1850 5 21 5 23 net CO2 sinks because of their forest stocks do not have to raise their level of ambition. They would still need to do all the other things mentioned,
however. [Willem Pieter Pauw, Germany]
references to support this point: Robinson, M. & Shine, T. (submitted) Achieving a climate justice pathway to 1.50C. Nature Climate Change. Reject. No references included in the ES.
33080 5 2 5 30 Mary Robinson Foundation — Climate Justice (2015b). Zero Carbon Zero Poverty the Climate Justice Way: Achieving a [Tara Shine, Ireland]
why does this statement (and some others in the executive summary) not have a agreement / evidence assessment? [Stephen Cornelius, United Noted. Typically headline statements use this language
33530 5 2 5 24 Kingdom (of Great Britain and Northern Ireland)]
The report cites that all countries would be required to raise ambitions, finance and efforts for implementation of global responses to climate change. Accepted, text has been changed appropriately: in the second para of the FGD ES, the point of
While doing so, the report does acknowledge the support required by developing countries for achieving the same, but refrains from assigning a specific |international support is made.
36056 5 21 5 27 role to developed countries in scaling up their support for the global climate response.
Further, in asking 'all countries' to raise finance and other efforts, the report drifts away from the agreed and established principles of ‘Common but
Differentiated Responsibilities’ (CBDR). This needs to be addressed in the report. [India]
53132 5 21 5 30 The chapter never sufficiently defines "transformational adaptation." [Westphal Michael, United States of America] Accepted. Defined in the Glossary
The chapter summary is very generic and almost entirely qualitative and does not give the reader the kind of blended quantitative and qualitative sector- [Accept. If this table can be redeveloped into a form that is policy-relevant enough for the ES, it
by-sector assessment that would be desirable given the subject of the chapter. For example, if valid, the results in Table 4.1 on page 4-11, outlining can be included (in wording as tables in the ES are not allowed).
60694 5 21 8 21 policy targets consistent with 1.5°C, should be pulled forward into the chapter summary and combined with an assessment of how close these various
end use sectors are to meeting the targets, and what kinds of measures (and costs) would be needed to achieve them. [United States of America]
It is not clear how "address equity across and between generations and regions” relates to 1.5°C mitigation and adaptation pathways. [United States of ~[Noted. Implementing 1.5C mitigation and adaptation pathways that are compatible with
60696 5 22 5 23 America] Sustai D implies ce between SDG 13 (Climate) and SDGs 5 (gender
equity) and SDG 10 (inequality)
908 5 23 5 23 including in using' delete 'in' [Robert Shapiro, United States of America] Editorial
8066 5 23 5 23 Indigenous : Does its importance for global GHG emission reductions justifies its appearance here? | doubt so [Quentin Perrier, France] Noted
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Indicating that countries need to build capabilties in using traditional, Indigenous and local knowledge is an important point, but it must also be recognized [ Noted.
that Indigenous knowledge is not a neatly packaged, easily definable, tangible add-on that can be applied to existing processes as an afterthought.
Furthermore, this point puts the focus on building capabilities of states, rather than supporting capacity building of Indigenous peoples. The paragraph
9586 5 23 2 that follows this point has no further explanation of what building capabilities of in using IK means and this is problematic as it may promote unethical
practices that do not respect or properly understand Indigenous rights in relation to Indigenous knowledge and data. The importance of Indigenous
knowledge in implementation of global responses should be its own point and further elaborated on. [Joanna Petrasek MacDonald, Canada]
60698 5 24 5 27 This statement should not single out developing countries, and should be revised to be applicable to all countries. [United States of America] Noted. Text changes made
Overly broad phrasing leads to inaccuracy in this case. It is not that there are "insufficient" resources, but that existing resources would need to be Accepted. Text changes made
60700 5 2% 5 27 mobilized to achieve different or additional objectives than they currently do. [United States of America]
51942 5 27 5 27 Medium agreement'? Seriously? Who's disagreeing with this, the evidence is high, what is the disagreement? [Jason Donev, Canada] Accept. Changed to high confidence.
the expression ‘multinational networks’ is used in the executive summary but not in main text. In contrast, in the main text, the term used is that of Accepted. Text changes made
‘transnational networks'. In my view, the use of the expression ‘transnational networks'’ is more adequate in governance discussions - given that in
32862 5 29 5 29 complex interactions as those the characterise current global systems are not constrained to national level or agents but between and across multiple
levels -, while the term ‘multinational networks'’ tends to be related or reserved to large companies and corporations —as it has been rightly put in the
main text. [J. David Tabara, Spain]
Is this a question of timing - In the long-term, adaptation reed will be less with 1.5deg but in the short-term the need will be the same given the changes |Noted. Not necessarily so. Adaptation needs are linked to impact, which in turn is linked to the
9412 5 32 5 35 that are already in motion and the similarity in scenarios until mid century? [Sharon Smith, Canada] particular pathway that is under consideration.
Are there enough studies on 1.5¢ and 2c at the global level to qualify the "medium evidence" that Adaptation needs are lower with 1.5¢c compared to 2c? [Noted. Primary evidence provided in Chapter 3
10040 5 32 5 35 And if so by how much are they lower, e.g. by 1% or by 10%? [Saudi Arabia]
add a reference to the impacts of exceeding 1.5 on human rights [Tara Shine, Ireland] Noted, issues of rights and climate justice are discussed in Chapter 5, so the chapter 4 ES is not
33082 5 32 5 35 the place. We only flag it in the knowledge gaps section.
This first sentence "Adaptation needs..." sounds a bit obvious. Can it be linked to some further statements or more specific information? [Jan Noted. This statement is not self-evident to many policymakers
38594 5 32 5 32
Fuglestvedt, Norway]
It is suggested that the sentence of 'While transformational adaptation is necessary under currently (~1.5°C ) warming conditions in some regions, Reject, the suggestion does not clarify much. The sentence has ben changed in any case making
adaptation limits are expected to be exceeded in multiple systems and regions in a 1.5°C world, putting large numbers of poor and vulnerable people, this comment obsolete.
systems and regions at risk' is changed as 'Transformational adaptation has been applied under currently (~1°C ) warming conditions in some regions,
49716 5 32 5 35 in the future in a 1.5°C world as the adaptation limits are expected to be exceeded in multiple systems and regions then putting large numbers of poor
and vulnerable people, systems and regions at risk, transfomational adaptation would be more widely applied' . [Yinlong XU, China]
Itis that the of 'A needs will be lower in a 1.5°C as compared to 2°C world' is changed as 'Though adaptation pressure is  |Reject. There is no literature in Chapters 3 or 4 that supports this revised statement.
49732 5 32 5 32 lower in a 1.5°C as compared to 2°C world, while the adaptation needs in 1.5°C world is almost the same as in 2°C world". [Yinlong XU, China]
Which part of the preceding statement is only 'medium evidence'? What's the agreement for this statement, that should probably be explicit here. [Jason [Noted. The second sentence
51944 5 32 5 35
Donev, Canada]
. limits are to be in multiple systems and regions in a 1.5C world....". The meaning is not clear. What are 'adaptation Taken into account. The term is defined in the Glossary.
10560 5 33 5 35 limits'? [Hong Yang, Switzerland]
30540 5 33 5 34 The notion of "adaptation limits" is important but would deserved to be clarified (cf Box 4.4, p.117, line 42). [France] Taken into account. The term is defined in the Glossary.
This reads (even if it isn't meant this way) as if developed countries might be exempt from the impacts of a 1.5 degree world, which | think is not true Rejected. "in some regions, adaptation limits are expected to be exceeded in multiple systems
1852 5 34 5 35 [Willem Pieter Pauw, Germany] and regions in a 1.5°C world, putting large numbers of poor and vulnerable people, systems and
regions at risk" does not imply this
Delete the text "innovative". [Eleni Kaditi, Austria] Rejected. Innovative financing practices are required to address the challenges of financial
13140 5 37 5 37 inclusion, informality, gender equality and other commitments to leave no one behind
33084 5 38 5 40 adaptatation should also protect the rigts of vulnerable people and communities [Tara Shine, Ireland] Accepted. Text changes made
Would benefit from commenting on 'readiness for finance', i.e. countries’ ability to plan for and absorb finance. [United Kingdom (of Great Britain and Accepted. Text amended and reference to 4.4.2 added.
12182 5 40 5 42
Northern Ireland)]
30542 5 41 5 41 The term "insufficient" is scientifically difficult to be measured. [France] Accepted. Text changes made
How rates of change of emissions for remaining below 1.5c have been observed historically agree with the following statement that the scales required [ Taken into account. We separate speed and scale, see reply to comment 60702.
10042 5 44 5 52 are larger and have not been observed before? [Saudi Arabia]
This summary misses the important conclusion from 4.2.2.1 that "Energy transitions are associated with wider socio-economic transformations that are  |Accept. Text revised.
32104 5 44 5 52 generally not represented in models, which gives reason to believe that energy transitions could proceed much faster” (See page 13 lines 40-42).
Suggestion: include reference to this conclusion here as well. [Jamaica]
This summary misses the important conclusion from 4.2.2.1 that "Energy transitions are associated with wider socio-economic transformations that are  [Accept. Text revised.
36470 5 44 5 52 generally not represented in models, which gives reason to believe that energy transitions could proceed much faster” (See page 13 lines 40-42).
Suggestion: include reference to this conclusion here as well. [Snaliah Mahal, Saint Lucia]
While this paragraph is correct that major, transformational change is needed, it does not rerflect the substantial opportunities to achieve change that are [ Taken into account. The paragraph does highlight the main areas of opportunity in 4.4.
49034 5 44 5 52 reflected throughout Chapter 4. This paragraph should highlight that those opportunities are present in many sectors. [David Waskow, United States of
America]
To be checked. Global emissions reduction rates in many 1.5°C pathways are beyond what has been seen on the national level (e.g. in France or Partially accept. The rates of change of emissions have been observed but only in times of
58588 5 44 5 45 Sweden), if war times are excluded. Rather | think the message is that the rates of change we are looking at in 1.5°C pathways are unprecedented. economic downturn (like the reforms in the Soviet Union. The point of 4.2.2.1 is mainly about
[Elmar KRIEGLER, Germany] technologies. Text revised.
Sentence hard to understand. Governance compatible with 1.5°C would certainly need to enable mitigation and adaptation, but how is it to be aligned Accepted. Text changes made
58590 5 44 6 1 with political economy considerations? Also - would the assessment not have to be the other way around? What governance structures are needed to
enable 1.5°C. [Elmar KRIEGLER, Germany]
60702 5 m 5 45 Clarify how this was observed historically so it is more clear how this sentence fits with the second sentence. [United States of America] Accept. Sentence "For mitigation towards 1.5C, both speed and scale of the transitions need to

be enhanced" added.
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This statement on lack of documented historical precedents may be untrue. Britain during 1939-45 has well documented transitions on energy, land, Noted. Text removed
urban, industrial and diet changes with quite profound results, including a reduction in inequality, increase in dietary health, and sense of pride in citizens
39204 5 46 5 47 that their behavior change would help ensure the healthy future of their children. While a war-time scenario, the emergency humanity is facing at present
has similar implications if we 'lose’ the chance to ensure a healthier future. We can learn from these war examples, without fear. [Lindsey Cook,
Germany]
While "planning” and "coordination " are important mechanism required in the context of a whole system transformation, the economic literature also Noted. Text modified in 4.4.5
highlights the important role of efficient markets and institutions and adequate price-signals for CO2. Please consider to add these points to the
28454 5 47 5 52 statement, and strengthen the underlying chapter accordingly. If these issues cannot be addressed in the SR1.5 due the lack of the scientific evidence
this should please be clearly stated. [Germany]
30544 5 47 5 48 This would deserve to be better emphasized. [France] Noted
Strike "fiscal” or change to "fiscal OR financial arrangements." The report does not provide a basis for concluding that new fiscal arrangements are Accepted. Changes made in text
60704 5 50 5 52 necessary or that success "depends on" this separate from other financial arrangements. Alternatively could change "depends" to "could be accelerated /
supported / driven" by ... [United States of America]
Please clarify to which innovation you ar erefrring to: technology, governance, policy and financial instruments? [Yamina Saheb, France] Accept. We refer mainly to technological innovation here, because the other types of innovation
48648 5 51 5 51 are covered by the other enabling conditions.
7690 5 52 For semicolon substitute comma. [Amory Lovins, United States of America] Accept. Text revised.
The phrase "governance compatible with 1.5°C", which is a bit too strong, may mislead readers because it implies that governance can be a necessary |Partially accepted. Text modified to "Governance aligned with 1.5C worlds. We reject the point
and sufficient condition for 1.5°C. In the body text after 4.4.1, there are no evidence for supporting the phrase, so it needs to be modified. [Japan] that governance would not be a critical enabling condition. There is evidence in 4.4.1 that indicates
31498 5 54 6 7 that the absence of the right kind of governance - which can take many forms depending on the
specific circumstances - leads to losing sight of 1.5C.
36058 5 54 6 7 May consider including mention of governance to accelerate innovation and technology deployment. [India] Accepted. Text changes made
48650 5 55 5 55 Please clarify to which innovation you ar erefrring to: technology, governance, policy and financial instruments? [Yamina Saheb, France] See response to comment 48648
The Executive Summary should include a para on governance. Chapter 4 rightly highlights, the important role of international, national governance, not  [Noted. Para 6 is on governance
only to facilitate, accelerate the transition to a low-carbon and climate-resilient economy, but also to: monitor, assess the quality and level of mitigation,
adaptation efforts, as well as in scaling up and aligning support to the objectives of the Paris Agreement); facilitate integrated approaches that mutually
55050 6 8 reinforce the achieveent of climate, sustainable development and security goals, and inform national and international decision making process, based
on lessons learnt, and with a view to mitigate potential adverse impacts of unilateral actions or possible (still uncertain) technlocgical options. [Yamide
Dagnet, United States of America]
What this 'Political economy means? Fully controlled economy? Planned economy?Economy lead by Politics? [Shuzo Nishioka, Japan] Taken into account. Political economy is a well-known term in political science but has been
22778 6 1 added to the Glossary.
31712 6 1 6 7 Point should end with semicolons [Michael SUTHERLAND, Trinidad and Tobago] Editorial
57322 6 2 6 2 'Eilurry term “useful” [Hans Poertner, Germany] Accepted. Text changes made
participation, education, access to information are precedural rights that can enhance climate action: Mary Robinson Foundation — Climate Justice Reject for this Executive Summary. We are looking at these issues from the perspective of the
33086 6 4 6 7 (2015a) Right for Action: Putting People at the Centre of Action on Climate Change. Available online at https://www.mrfcj.org/wp- global response, chapter 5, more in depth, in the context of sustainable development and equity.
content/uploads/2015/11/MRFCJ-Rights-for-Action-edition-2.pdf [Tara Shine, Ireland]
It would help if the IPCC could lik readers to the best examples of government produced education on climate change, and actions citizens can take to  [Noted
39206 6 4 6 4 help in lifestyle change. To date, this expert reviewer has not found government-sponsored literature for the general public which genuinely reflects the
seriousness of what is at stake, if we fail to act urgently to hold temperatures to a safer rise. [Lindsey Cook, Germany]
1854 6 6 6 6 enable unhindered' should be 'enhance’. Unhindered is a ferrytale [Willem Pieter Pauw, Germany] Accepted. Text changes made
30546 6 6 6 6 The meaning of "unhindered" isn't clear. [France] Accepted. Text changes made. See Comment 1854
Strike "'unhindered access to finance and technology, and address climate-related trade barriers." ""Unhindered™ is overly broad (e.g., access to Partially accepted. Text modified on "unhindered”; see Comment 1854. On the point on IPR, in
finance will always be subject to certain restrictions) and in the case of access to technology, the use of ""unhindered™ in this context does not accurately |particular in the context of developing countries (which is the main subject here), there is limited
reflect the balance of the literature. For instance, there is a large body of literature that highlights the importance of intellectual property rights and patents|peer-reviewed literature on this issue and diversion of views in the UNFCCC negotiations.
in encouraging and stimulating innovation over the long-term, which is what would be necessary to developing technologies that could facilitate reaching
60706 5 6 5 7 1.5°C pathways. For example, see: (1) Ang, G., D. Rottgers and P. Burli (2017), ""The empirics of enabling investment and innovation in renewable
energy™, OECD Environment Working Papers, No. 123, OECD Publishing, Paris.
http://dx.doi.org/10.1787/67d221b8-en. (2) OECD (2008), Environmental Policy, Technological Innovation and Patents, OECD Publishing, Paris.
http://dx.doi.org/10.1787/9789264046825-en. (3) OECD (2011), Invention and Transfer of Environmental Technologies, OECD Publishing, Paris.
http://dx.doi.org/10.1787/9789264115620-en. [United States of America]
| am definitely not an expert here, but isn't '‘consumption patterns' more concrete thatn 'behavior and lifestyles'? [Willem Pieter Pauw, Germany] Noted. Lifestyles is a wider term than consumption patterns and behaviour and supported by the
1856 6 9 6 9 literature. For example, it also includes citizen behaviour and organisational behaviour, as
indicated in Table 4.6
The first sentence says " change in behavior and life styles are essential for a transition to 1.5¢", whereas the second sentence says "behavior and life Noted. Text modified to clarify the difference between historical and contemporary lifestyles and
style related measures led to limited emissions reduction around the world". Does that imply behavior and life styles changes are not effective and that  |those that would be 1.5C compatible ("Behaviour- and lifestyle-related measures and demand-
10046 6 9 6 15 poses a challenge to the feasibility of 1.5¢? [Saudi Arabia] side management have already led to emission reductions around the world and can enable
significant future reductions”). See also response to comment 60708
It is true that "changes in behavior and lifestyles are essential for a transition to 1.5°C", but behavioral changes have yet to be known to be a sufficient Accepted. Text changes made. See response to comments 10046 & 60708
conditions of 1.5°C. For example, body texts of 4.5.1, p.4-82, lines 34-36 point out that knowledge on the feasibility of reaching 1.5°C by behavioral
changes are not sufficient. Therefore, we recommend modifying the sentence to "Changing lifestyles and behavior can result in greater participation in
31500 6 9 6 15 governance for the 1.5°C transition through bottom-up initiatives that, in turn, help gather political and public support for further-reaching mitigation and

adaptation, creating a virtuous circle. {4.4.1; 4.4.3, Figure 4.4}" by paying attention to the phrase "for the 1.5°C transition”. [Japan]
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Comment No From Page From Line To Page To Line Comment Response
add a reference to the importance of procedural rights such as the right to particiation & the right to information in the context fo behaviour change. See response to comment 33086.
Procedural Rights as a Crucial Tool to Combat Climate Change
Georgia Journal of International and Comparative Law, Vol. 38, No. 3, Spring 2010
Svitlana Kravchenko
33088 6 9 6 15 N . . " .
Advancing Climate Justice and the Right to Health Through Procedural Rights
Margaux J. Hall
Health and Human Rights 2014, 16/1 [Tara Shine, Ireland]
If this is true and people largely reject changing their lifestyles, the logical conclusion is that 1.5°C is unattainable. Qualify finding to state that larger Accept. Text modified to give a more optimistic message, which is warranted in the chapter, and
negative emissions (through technology) could potentially occur, or the implementation of SRM, not considered here, could be deployed. Inject some also to do justice to chapter 2's findings on this (see comment 24342), which is very much related
optimism. [United States of America] to this point. This, i with resp to 10046 and 31500, leads to a more
60708 6 9 6 9 balanced statement that acknowledges the potential for emission reduction as a consequence of
i change, ackr that much more could be done, and names some other side-
effects, like the governance aspects.
This sentence sounds negative (because of the "limited"), althougth we are not sure it is the intention [France] Noted. Text modified to clarify historical and contemporary measures. This references that fact
30548 6 11 6 12 that emission levels are much higher than anticipated following on from UNCED and the UNFCCC
process. See response to comment 60708.
Provide context to statement. Add 'to date’: "Behavior- and lifestyle-related measures have led to 12 limited emission reductions around the world to Accepted. Text modified to clarify historical and contemporary measures. See response to
60710 8 " 8 12 date." [United States of America] comment 60708.
Please re-write "result in greater participation in governnance" in more understandable English for non-native speakers. [Mitsutsune Yamaguchi, Japan] |Noted. Concern for clear communication noted but the non-native authors feel this is
4490 6 13 6 13 understandable and don't see a way to improve this without using much more words. We have
tried, hope the revisions work.
As "Result in greater participation in governance" is difficult to understand, please add more information. [Japan] Noted. Concern for clear communication noted but the non-native authors feel this is
31502 6 13 6 13 understandable and don't see a way to improve this without using much more words. We have
tried, hope the revisions work.
Carbon pricing is critical, but so is the reduction and reforming of fossil fuel subsidies, which totaled USD 650 billion in 2015 (Coady et al., 2017). This is |Accept, added to the text.
53134 6 7 6 23 mentioned in 4.4.5, but should be highlighted here. [Westphal Michael, United States of Americal
Consider mentioning here that public support for climate policy is also shaped by political leadership, as per the findings referred to in section 4.4.3, page |Accepted. Text changes made
54420 8 17 8 23 58, lines 8-12. [Conor Little, Ireland]
7446 6 20 6 20 Insert behind "non-price": "including international market mechanisms" [Axel Michaelowa, Switzerland] Accepted. Text modified to reflect this point more succinctly earlier in the sentence.
Delete the text "Policy instruments, both price and non-price, are needed to accelerate the deployment of carbon-neutral technologies as long as the Reject. No reason given why to delete.
13142 6 20 6 22 market continues to prefer fossil fuel-based technology for a variety of reasons.". [Eleni Kaditi, Austria]
Pricing CO2 (more) adequately could be a real game-changer in driving mitigation and transition towards 1.5°C. This is not considered sufficiently in Partially accept. While we agree that carbon pricing can play an important role (represented by
these short text. The language is very weak ("suggest", "some form", "necessary but insufficient") and in our view does not represent the scientific the "necessary" in the last sentence), we don't feel that the comment does justice to the sentiment
28456 6 20 6 23 evidence and practical lessons on the effectiveness of adequately pricing carbon. Please revise this high level statement, and give more emphasis to the |in the literature that transitions are not driven by incremental steps, which is what carbon pricing is
relevance, good practice and barriers of price-systems and instruments in the underlying chapter. [Germany] good at doing. We are taking out the unclear "some form of".
32242 6 20 6 22 The sentence doesn't read clearly. [Jamaica] Noted. Additional clarifications added
Should note that the level of certainty / validity of these statements vary by geography. That is, these conclusions may be more or less valid, or not, Noted. It is unlikely that removal of fossil fuel subsidies anywhere would be sufficient for the 1.5C
60712 6 20 6 23 depending on country or governance regime. For instance, in regions that have historically offered inefficient fossil-fuels subsidies, simply removing transition, but the point is taken that the circumstances greatly affect the most effective and robust
existing market-barriers could be sufficient. [United States of America] policy mix.
11058 6 21 6 22 as long as the market continues to prefer unabated fossil fuel-based technology for a variety of reasons [Wilfried Maas, Netherlands] Noted. Text modified in line with response to Comment 39208, making this comment obsolete.
14006 6 21 6 21 Policies should also cover non-CO2 warmers - so need to include here too - eg for land use, agriculture [Ralph Sims, New Zealand] Accept. Modified to "GHG-neutral technologies and practices".
Lines 21 and 22 are unsubstantiated (statement that 'the market continues to prefer fossil fuel based technology for a number of reasons' - this is false ~ |Noted. Text modified in line with response to Comment 39208. Text now reads: "These
for two reason as the competitveness of low carbon technologies is rapidly changing and is not consistent across a wide range of technologies - it is also |instruments would aim to reduce the demand for carbon-intensive services and shift market
29366 6 21 6 22 not the case that 'markets prefer' anything - given scale of subsidies particularly in the energy sector. [Shelagh Whitley, United Kingdom (of Great Britain |preferences away from fossil fuel-based technology." Although in specific areas there are changes|
and Northern Ireland)] in market preferences, fossil fuels are still the fuel of choice for many investors.
The market cannot 'prefer' because it is not a person. This statement is misguiding as it appears to assume policy/governments do not have the power [Accept. Text modified to reflect this.
39208 6 2 6 2 to influence markets, which is of course untrue. [Lindsey Cook, Germany]
1858 6 22 6 22 leave out 'for a variety of reasons' [Willem Pieter Pauw, Germany] Accepted. Text changes made
| agree that some evidence and most economic theory suggest “that some form of carbon pricing is a necessary but insufficient part of the mix (medium [Accept. Although even in centrally led economies, governments are turning to carbon pricing of
agreement). | strongly agree carbon pricing would be insufficient, but | strongly disagree that carbon pricing—though it is highly desirable and would be  |some form, it is not strictly necessary. One could just regulate. Text revised to "can be a helpful
7694 6 22 6 23 very helpful—is necessary for effective global decarbonization. Please see my second general comment (line 4 in spreadsheet) on Chapter 4. [Amory but in itself insufficient"
Lovins, United States of America]
Carbon pricing is neither necessary nor sufficient for emissions reductions under the presence of market imperfections and uncertainties in real world Accept. See also response to 7694.
10050 6 22 6 23 compared to the ideal simulated market environments in modeling studies. The evidence from the working of ETS is a good example to cite in that
respect. [Saudi Arabia]
Insert behind "medium agreement": "International market mechanisms can reduce mitigation costs and thus induce policymakers to take up more Rejected. No evidence for this is given in the chapter nor in the literature as far as we are aware,
7448 6 23 6 23 ambitious mitigation targets" [Axel Michaelowa, Switzerland] especially for the latter part.
There is a large body of evidence supporting that an international carbon market can reduce significantly mitigation costs and thus enable countries to Reject. There is indeed evidence that international emissions trading may reduce costs
enhance and strengthen their mitigation target (Cf. e.g. State and trends of Carbon Pricing, 2016 (Ch 4)). Please consider to include a statement along |significantly, including in the reference provided. However, the same chapter referred to reviews a
those lines here, and make sure the underlying chapter analysis is revised in order to be consistent (e.g. 4.5.2.2). [Germany] long list of barriers to international carbon markets that seem to dominate at the moment.
Emissions trading has been used less and less since 2012, says the document. We feel that our
28458 6 23 6 23 statements are representing the state of the literature, also in 4.4.5, and that in particular for 1.5C,
which requires fast transitions everywhere, the carbon market relevance might actually decrease.
The text is revised to be more precise about the point raised in the comment.
56128 6 23 6 23 | would suggest to clarify the text by talking about an insufficient part of the "policy" mix. [Emilie ALBEROLA, France] Accept. Text modified. See response to comments 10046 & 60708
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This paragraph is not clear - what is meant by front-loading investments? And "Reducing risk-weighted capital costs" appears to be a desired outcome, |Accepted. Text modified
58270 8 24 8 32 rather than an instrument [Andrew Prag, France]
30550 6 25 6 27 This subject should be further documented. [France] Taken into account. Reference to the finance sector is given.
The phrase "1.5°C-compatible worlds" can be confusing. How many worlds are there? [Michael SUTHERLAND, Trinidad and Tobago] Noted. Many possible future worlds as the scenarios and pathways in Chapters 1 and 2 outline.
31704 6 25 6 32 See also cross-chapter box 8 on 1.5°C warmer worlds in Ch3.
Institutional capacity in financial sector, as emphasized in the Report, is needed. All sources of finance are important, given the enormity required. Accept, but not intended for the ES. It should be included in 4.4.5.
However contrary to what draft Report suggests, the multilateral development banks can come as a supportive channel to leverage climate finance. The
36060 6 25 6 32 front loading has to arrive from the financial pledges the developed country Parties have undertaken under the UNFCCC. Private sector finance also play
a supportive and a critical additional role. This needs to be added in the report [India]
The section gives short shrift to other instruments for low-emission and adaptation investments, such as other derisking instruments, green bonds, and Reject. Though the examples mentioned are relevant, there is no literature as to how relevant to
53136 6 25 6 32 insurance. Also, 4.6 could also mention financial instruments that address co-benefits of climate action, such as social impact bonds that target health 1.5C. Also, because of page limitations, we aim to stick to the core messages. Text slightly
improvements from air pollution reductions. [Westphal Michael, United States of America] revised.
58592 6 25 6 25 Say "impossible to reach" [EImar KRIEGLER, Germany] Accepted. Text changes made
Report does not provide sufficient evidence to make a claim that active involvement by central banks is "necessary". Moreover, such a statement is not |Accept. The chapter does not speak (though it implies) about "active involvement". The chapter
60714 6 25 6 27 in line the IPCC principles to not be policy prescriptive. [United States of America] does however indicate that without the financial sector, the 1.5C change cannot be met. Text
revised to represent the point made here.
| would include bilateral banks too. And commercial banks [Willem Pieter Pauw, Germany] Partially accept. We are very space constrained in this summary and chapter, and cannot
1860 8 2% 8 2% represent everything, but the commercial banks, we take on.
| doubt that up-to-date models (which no IAMs are) would show “front-loading of investments compared to current actions is unavoidable”. IAMs tend to  |Reject. We don't claim here that investment costs for RE is higher than those for fossil fuels. We
use old and fixed cost data (especially for wind and solar power), and sometimes to assume largely or wholly unnecessary bulk electrical storage are saying which both IAMs and bottom-up studies are consistently saying: that changing the
(http://dx.doi.org/10.1016/j.tej.2017.11.006), rather than to assume observed experience/scaling curves and least-cost grid integration. Modern energy, industrial, infrastructure and land systems requires investments, e.g. in new infrastructure,
renewable electricity sources, in 2017 unsubsidized competitive bids, not only have far lower levelized costs of electricity than new fossil-fueled or grids, new industrial clusters etc. etc.
nuclear generators, but often have comparable if not lower capital costs (duly adjusted for relative capacity factors), especially when counting their far
higher capital velocity from short lead times and fast paybacks, hence their tying up less investment capital for a shorter period. Even if this were not
true, modern energy efficiency is even cheaper than modern renewables, displacing more of the costly new thermal generating capacity. Moreover, all
efficiency and distributed renewables displace new grid assets, which tend to cost even more than generators. (I do not think IEA’s contrary calculation
7696 6 26 6 27 used up-to-date data, let alone plausible forecasts of future asset costs.) The only rational explanation | can see for the front-loading statement is that
perhaps major buyouts of stranded assets are being assumed alongside replacement investments, but if so, the buyouts would be transfer payments,
not real resource costs. At least | would phrase your frontloading conclusion much more cautiously unless you are highly confident that my skepticism is
misplaced. Most analysts were surprised when BNEF'’s reports of declining renewable investment in some recent years turned out to accompany rising
installations—but cost/kW had fallen faster than installations rose. Assuming this will not continue to happen is unwise, both for renewables and for
efficiency, whose costs are generally flat or falling too. [Amory Lovins, United States of America]
We would suggest mentioning not only central and multilateral banks but also financial regulatory authorities because in some countries, functions are Accepted. Text changes made. To be read along with the response to Comment 60714
31504 6 26 6 2 distinguished between the central bank and the financial regulatory authority. [Japan]
relevant to *Scaling BECCS* This section states “The total amount of CDR projected in 1.5°C scenarios is of the order of 380-1130 GtCO2 over the 21st| This comment pertains to chapter 2, not chapter 4.
century.” Obviously some of this could be afforestation, not BECCS, but it's still shocking in light of this big number to see that in the next paragraph, at
line 33, it states, “Such scenarios deploy BECCS at about 0.1 GtCO2 yr-1 in 2030.” There is a massive, massive incompatibility between the need to
53058 6 26 6 34 deploy up to over 1100 Gt of CDR, and the ability to execute just 0.1 Gt, if that, by 2030. Is this number right? If it is right, doesn’t incompatibility deserve
more discussion to the effect that BECCS is totally unscalable in a meaningful timeframe? The report MUST do a better job of synthesizing the
modeling and coming to conclusions about what is practical and realistic! [Mary Booth, United States of America]
1862 6 27 6 27 take out 'if this is to happen’ and write 'this requires' insteae - it is already happening (but at a small scale only). [Willem Pieter Pauw, Germany] Accepted. Text changes made
A key requirement for the redirection of capital and savings are expectations about policy decisions and instruments. Only with strong, clear and reliable [Accept. "and policy frameworks" added to the text.
long-term policies that signal the will of policymakers to reach and keep the 1.5°C goal financial actors will change their behaviour and investment
28460 6 31 6 32 decisions. So please add the aspect of credible policy and goals cc with the 1.5 ire goal. If these issues cannot be
addressed in the SR1.5 due the lack of the scientific evidence this should please be clearly stated. [Germany]
As currently phrased, presents an incomplete and misleading sense of possible instruments. Should note that not all instruments are financial in nature, | Accepted. Changes made in text
60716 6 31 6 32 and also include local and national-level policy and regulatory reforms. [United States of America]
The international transport sector is mentioned in the bold text, but not explained [Willem Pieter Pauw, Germany] Accept. This was covered in the energy system transition paragraph in the chapter but it's now
1864 6 34 6 45 moved to section 4.3.3 (new) in the Final Draft.
13144 6 34 6 35 Delete the text ", but follows a slower pace in energy-intensive industry and international transport”. [Eleni Kaditi, Austria] Partially accept. "International transport" moved to other paragraph.
Agree that solar, wind and storage continue to increase but still are a very small share of primary energy so not sure why this paragraph on energy Noted. Sentence was removed so comment not relevant anymore.
14050 6 34 6 39 transition e