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Safeguarding against Environmental Injustice: 1.5°C Scenarios, Negative Emissions, and 

Unintended Consequences 

Natalie Jones1 

Scenarios for limiting warming below 1.5°C require both drastic emissions reductions measures and the 

large-scale deployment of negative emissions technologies. Both of these measures carry the potential for 

major unintended consequences, particularly as we do not yet understand the full implications of negative 

emissions technologies. Historically, the unintended consequences of climate mitigation efforts have 

disproportionately been borne by already marginalised communities, and hence there is a potential for 

the unintended consequences of measures taken to limit warming below 1.5°C to result in environmental 

injustice. This article argues that environmental and climate justice concerns need to be accounted for in 

the design of policy measures for keeping warming below 1.5°C, and outlines policy guidance for 

safeguarding against unintended consequences.  

I. Introduction 

So far, all scenarios where global warming is limited to below 1.5°C, including those initially 

overshooting by a small amount but returning to below 1.5°C before 2100, consist of two elements: an 

aggressive reduction in greenhouse gas (GHG) emissions including decarbonisation of the global energy 

system by mid-century; and the deployment of negative emissions technologies, particularly in the second 

half of the twenty-first century. These scenarios differ from 2°C scenarios both in the scale and rapidity of 

the decarbonisation required, and in the volume of negative emissions necessary. 

Research has shown that historically, the unintended consequences of climate mitigation and 

environmental protection efforts have disproportionately affected marginalised people, including low-

income communities, indigenous groups, ethnic and racial minorities, and people living in the Global 

South. As with the impacts of climate change in general, not everyone is affected in the same way: 

environmental inequities intersect with existing patterns of oppression and marginalisation such that a 

minority tend to carry the burden of the unintended consequences of measures ostensibly taken to benefit 

the whole of humanity.  

Given that strategies for limiting global warming below 1.5°C invariably involve significantly more 

aggressive emissions reductions and use of negative emissions technologies than under 2°C scenarios, 

and net emissions are required to peak even sooner, the potential for serious environmental injustice is 

high. This article argues that environmental and climate justice concerns need to be accounted for in the 

design of policy measures for achieving a 1.5°C future, and that states should aim to leave nobody behind 

in meeting the 1.5°C goal.  

Section II first outlines the implications of current 1.5°C scenarios in terms of the need for emissions 

reductions alongside negative emissions, highlighting the potential for unintended consequences of both 

elements to cause environmental injustice. Then, section III sketches several guidelines for policymaking 

to safeguard against unintended consequences and environmental injustice under a 1.5°C pathway. I 

underline the need for (a) enhancing linkages in implementing the Paris Agreement and the Sustainable 

Development Goals; (b) mainstreaming human rights, indigenous rights, gender and local communities at 

all levels of implementation; (c) participation of affected stakeholders, again at all levels of 

                                                           
1 PhD Candidate, Trinity College, University of Cambridge, and Research Affiliate, Centre for the Study of 

Existential Risk. 



implementation; and (d) increased discussion of the implications of negative emissions technologies in 

policy fora. 

II. The 1.5°C Goal, Unintended Consequences, and Environmental Injustice  

In outlining the problem which this article seeks to address, as a first step it is helpful to review the 

scientific literature on 1.5°C scenarios. It will be seen that this literature raises significant issues in terms 

of the unintended consequences of measures for both emissions reductions and negative emissions. By 

then exploring these unintended consequences through the lens of environmental justice, the nature of the 

problem will become apparent. 

1. Implications of Scenarios for 1.5°C 

Reviewing the scientific research to date reveals that according to meta-studies, all scenarios where global 

warming is limited to below 1.5°C (including those initially overshooting by a small amount but returning 

to below 1.5°C before 2100) reach a peak in global emissions around 2020, and reach negative CO2 

emissions globally in the second half of this century.2 These scenarios, therefore, require both (a) 

aggressive and rapid reductions in greenhouse gas (GHG) emissions, including decarbonisation of the 

global energy system by mid-century, and (b) the deployment of negative emissions technologies, 

particularly in the second half of the century. Each of these aspects are explored in turn. 

First, 1.5°C scenarios, as compared with 2°C scenarios, require even earlier phase-out of fossil fuel 

energy systems and even faster renewable energy ‘development and deployment on an unprecedented 

scale.3 According to Rogeli et al:4 

Pursuing the limitation of warming to below 1.5°C by 2100 reduces the flexibility in mitigation choices 

almost completely … Achieving 1.5°C by 2100 will require immediate attention to push mitigation in 

every individual sector of the economy. This is strongly at odds with climate policy achievements over the 

past decade and thus requires a significant trend break.  

Notably, current country commitments as contained in Nationally Determined Contributions (NDCs) 

under the Paris Agreement are not enough to stay within even the 2°C guardrail (with a probability of at 

least 66 per cent), let alone 1.5°C.5 Rogelj et al found that there were no available scenarios consistent 

with both the NDCs and 1.5°C, predicting the 1.5°C goal to be exceeded sometime between 2030 and 

2045.6 This suggests that, while 1.5°C is not yet a ‘geophysical impossibility’, ambition needs to be 

significantly strengthened at the first opportunity.7 

Second, current scenarios for 1.5°C require negative CO2 emissions—that is, the removal of carbon 

dioxide from the atmosphere.8 This is partly because some non-CO2 emissions are unavoidable, meaning 
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that negative emissions are required to compensate.9 Another factor is that even with the highest feasible 

emissions reductions, it appears to be impossible to reach 1.5°C (with a 50 per cent likelihood) without 

significant negative emissions.10 Although negative emissions also feature strongly amongst 2°C 

scenarios, they are ubiquitous among 1.5°C pathways. Proposed negative emissions technologies include 

bio-energy with carbon capture and storage (BECCS), direct capture of CO2 from the atmosphere, 

reforestation (an existing mitigation technique), enhanced weathering of minerals, biochar, and increasing 

ocean uptake of CO2.11 

An oft-noted problem with negative emissions technologies is that they are largely unproven or untested 

at scale.12 The most developed of these technologies is BECCS—which works by combusting biomass for 

energy and capturing the released carbon for storage underground—but only one large-scale 

demonstration plant currently exists and even CCS itself has not been shown to be technically viable 

despite two decades of research.13 Other negative emissions technologies ‘have not moved beyond 

theoretical studies or small-scale demonstrations’.14 This raises the justified “moral hazard” concern that 

future reliance on as yet-undemonstrated technologies leading to postponing emissions reductions and 

becoming locked in to a high-temperature pathway.15 

Even more worrisome, for our purposes, is the possibility of side-effects of negative emissions 

technologies, in particular regarding food, water and energy security.16 For instance, scenarios involving 

BECCS assume the use of a very large land area—one to two times the size of India17—which ‘raises 

profound questions…about carbon neutrality, land availability, competition with food production, and 

competing demands for bioenergy’.18 Research shows that the deployment of BECCS would lead to 
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pressure on food prices strongly correlated with carbon prices.19 There would also be major concerns 

about biodiversity and other aspects of sustainability, with one study suggesting that the land-use impacts 

of BECCS could lead to terrestrial species losses equivalent to a 2.8°C temperature increase.20 Similarly, 

research on the use of biomass plantations as carbon sinks demonstrates that the 1.5°C target ‘could only 

be achieved by the most spatially extensive and far-fetched [biomass plantation scenarios] which would 

imply severe impacts on ecosystems and food production’.21 Smith et al conclude that there is no negative 

emissions technology (or combination of technologies) that could meet even the 2°C goal without 

significantly impacting land, energy, water, nutrients, albedo, or cost.22 For these reasons, Anderson 

labelled negative emissions technologies ‘an unjust and high-stakes gamble’, warning against adopting 

them as the basis of a mitigation agenda.23 

2. Unintended consequences and environmental justice 

Both aspects of 1.5°C scenarios—rapid and intense emissions reductions, and significant use of negative 

emissions technologies—have the potential for unintended consequences. Robert Merton, giving the first 

comprehensive treatment of unintended consequences, which he called ‘unanticipated consequences of 

purposive social action’, pointed out that purposeful actions to attempt to change a complex system will 

often produce unintended consequences.24 Unintended consequences can be positive or negative, 

predictable or not. In this context, I am concerned with negative unintended consequences of actions 

taken for both emissions reduction and negative emissions. 

Regarding emissions reduction, even mitigation measures to date have had negative unintended 

consequences. For instance, in a study of the US Clean Air Act and its amendments, Bell found that it had 

considerable negative side-effects on local people,25 including the proliferation of coal preparation plants 

for washing and crushing coal and the increased toxicity of coal combustion waste after pollution-

removing technology had been installed, both of which led to health and safety consequences for nearby 

communities (which tended to be low-income communities of colour). Bell also noted the potential for 

further unintended consequences from the hazardous waste that will exist in three decades time from solar 

panels currently being installed.26 Bell described these negative effects as a ‘cautionary tale for what can 

happen when environmental regulations are implemented without accounting for environmental justice 

concerns’.27 In another example, researchers found significant unintended health consequences of 

improving energy efficiency in residential buildings in the UK, including due to indoor air quality 

problems associated with reduced ventilation, higher fuel prices leading to fuel poverty, and increased fire 

risks associated with efficiency refurbishments.28 

                                                           
19 M Muratori et al, ‘Global economic consequences of deploying bioenergy with carbon capture and storage’ 

(2016) 11 Environmental Research Letters 095004, 6, 8. 
20 Williamson (n 11). 
21 Boysen (n 16) 7. 
22 Smith (n 10) 48. 
23 Anderson (n 8) 183. 
24 R Merton, ‘The Unanticipated Consequences of Purposive Social Action’ (1936) 1 American Sociological Review 

894. See also J Sterman, ‘All models are wrong: reflections on becoming a systems scientist’ (2002) 18 Systems 

Dynamics Review 501. 
25 SE Bell, ‘Environmental Injustice and the Pursuit of a Post-Carbon World’ (2017) 82 Brooklyn L Rev 529. 
26 ibid 555. 
27 ibid 533. 
28 M Davies and T Oreszczyn, ‘The unintended consequences of decarbonising the built environment: a UK case 

study’ (2012) 46 Energy and Buildings 80, 82. 



In addition, concerns have been raised regarding negative unintended consequences of REDD+ programs 

and biofuels. REDD+ is a mechanism under the UNFCCC whereby developed countries pay developing 

countries for reductions in deforestation rates or increases in forest carbon stocks with respect to an 

established baseline. Risks of negative effects on the livelihoods of forest-dependent communities, and on 

biodiversity, have been noted.29 Regarding bio-fuels, large-scale crop conversion has led to impacts 

including on food security, water quality, loss of biodiversity and associated ecosystems services, land 

rights, and associated effects on local communities and indigenous peoples.30 

Negative emissions technologies, too, carry the potential for substantial unintended consequences. For 

instance, as outlined above, BECCS at the necessary scale could have substantial effects on food security 

and biodiversity, among other unintended environmental and socioeconomic impacts. And because 

negative emissions technologies are significantly less developed than existing emissions reduction 

technologies, it is possible that we do not know about all the potential unintended consequences yet. 

These negative unintended consequences are particularly problematic when looked at through the lens of 

environmental justice. Research has demonstrated that those who most often bear the brunt of 

environmental hazards and pollution tend also to be disproportionately low-income and marginalized 

communities, indigenous peoples, and people living in low-income countries.31 Global environmental 

inequality both reinforces and reflects ‘other forms of hierarchy and exploitation along lines of class, race 

and gender’.32 This has led researchers to define environmental justice as ‘the fair treatment and 

meaningful involvement of all people regardless of race, colour, national origin, or income with respect to 

the development, implementation, and enforcement of environmental laws’33 

It can be assumed from experience that environmental hazards and pollution due to the negative 

unintended consequences described above will similarly be borne by disproportionately poor and 

marginalized people. Thus unintended consequences of measures taken under a 1.5°C scenario have the 

potential to result in major environmental injustices: from the impacts of BECCS on indigenous rights 

and food security in the Global South, to the effects of hazardous waste from renewable energy in the 

coming decades.  

To be sure, this is no reason to abandon the 1.5°C target. A main reason for opting for this goal instead of 

2°C was precisely to avoid climate impacts on the most vulnerable, which would cause huge 
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environmental injustices. But it is precisely because reaching the 1.5°C target is so important, and 

because of the potential of negative emissions technologies to result in positive socioeconomic co-

benefits, that it is crucial to safeguard against environmentally unjust outcomes.34 The point is to highlight 

justice concerns relating to unintended consequences of mitigation and negative emissions measures, 

which have so far received less attention. 

Similarly, it is clear that many of these same concerns exist in relation to 2°C scenarios, most of which 

include a negative emissions element. However, the increased scale of negative emissions necessary 

under 1.5°C scenarios, as well as the rapidity of the required emissions reductions, means that unintended 

consequences concerns are significantly heightened. 

III. Options for safeguarding against unintended consequences 

In the face of the potential environmental justice issues arising from unintended consequences of 

measures for emissions reductions or negative emissions in a 1.5°C scenario, environmental justice 

concerns should be accounted for in the design of relevant laws, regulations and policy measures. States 

must leave nobody behind in pursuing a 1.5°C future. 

How might this be done? I now turn to outlining policy suggestions to safeguard against unintended 

consequences of emissions reduction and negative emissions measures. I recommend (a) enhancing 

linkages in implementing the Paris Agreement and the Sustainable Development Goals; (b) 

mainstreaming human rights, indigenous rights, gender and local communities at all levels of 

implementation; (c) participation of affected stakeholders, again at all levels of implementation; and (d) 

increased discussion of the implications of negative emissions technologies in policy fora. As a caveat, 

what follows should be considered as a starting point: I sketch a broad outline of policy guidelines for 

safeguarding against unintended consequences in policymaking for 1.5°C, but more work is needed to 

make these fully operational. 

1. Enhancing linkages in implementing the Paris Agreement and the Sustainable Development 

Goals 

A first step is to enhance linkages and synergies between the implementation of the Paris Agreement and 

the implementation of the Sustainable Development Goals (SDGs). Although climate action has its own 

goal, SDG 13 (take urgent action to combat climate change and its impacts), there are also clear overlaps 

between climate and many other SDGs, including SDG 2 (zero hunger – food security and sustainable 

agriculture), SDG 6 (water availability and sustainable water management) SDG 7 (affordable and clean 

energy), SDG 11 (sustainable cities), and SDG 15 (natural resources and biodiversity). Eleven SDG 

targets explicitly address climate, and a further 27 specifically rely on climate action.35  

The potential for synergies between Paris Agreement goals and SDGs is well recognised. Indeed, Article 

2(1) of the Paris Agreement itself states that the Agreement’s aim is to strengthen the global response to 

the threat of climate change, ‘in the context of sustainable development and efforts to eradicate poverty’. 

Initial mapping exercises highlighting synergies between the (I)NDCs and the SDGs have taken place.36 
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Many academics and NGOs have called for understanding the Paris Agreement in the context of 

sustainable development, and implementing the SDGs and the Paris Agreement through an integrated, 

coherent policy pathway.37 Of course, such an approach has the advantages of avoiding duplication of 

effort, allocating budgets more efficiently, and avoiding conflicts between the two agendas. But because 

the SDGs incorporate considerations of food security, water, energy and gender, among others, this 

approach would also decrease the likelihood of negative unintended consequences of negative emissions 

and emissions reduction measures leading to environmental injustice. 

Despite the recognition of the need to integrate the two implementation processes, they remain largely 

separate at national, regional and local levels due to separate specialized agencies and a lack of 

institutional coherence.38 Much more needs to be done to enhance integration at all levels of 

implementation.39 For instance, national development and climate planning processes should be 

integrated, the development of national climate laws needs to draw on sustainable development 

frameworks, and silos between relevant government ministries and SDG and NDC implementing 

institutions need to be broken down. Moreover, analysis needs to happen regarding trade-offs between 

large-scale deployment of negative emissions technologies and the SDGs.40 As Brandi, Dzebo and 

Janetschek note, ‘a sustainable development lens is indispensable for a climate policy with a human 

face’.41 Hence, sustainable development considerations are central for avoiding environmental injustice 

arising from unintended consequences of pursuing a 1.5°C pathway.  

2. Centring human rights, gender, indigenous peoples and local communities 

Centring human rights, gender, indigenous rights and local communities in the implementation of the 

Paris Agreement constitutes another safeguard against unintended consequences. For instance, 

considerations of protecting local communities and indigenous peoples would tend to militate against 

adopting a BECCS programme with significant negative effects on these communities.    

There has long been recognition of the intersections between climate change and human rights,42 climate 

change and gender43, and climate change and indigenous peoples.44 Academics and NGOs have advocated 
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for consideration of these interlinkages in the UNFCCC since its inception.45 The inclusion of human 

rights language in the Cancun Agreements signified a major success for civil society.46 Building on this, 

the Paris Agreement notably included in its preamble the first specific reference to human rights in a 

climate treaty: 

parties should…respect, promote and consider their respective obligations on human rights, the right to health, 

the rights of indigenous peoples, local communities, migrants, children, persons with disabilities and people in 

vulnerable situations… 

Human rights advocates noted that this was an important signal of the international community’s 

recognition that climate action must comply with human rights obligations, although the deletion of 

human rights from draft Article 2 of the Paris Agreement was a missed opportunity.47  

Further progress was seen at COP 23 with the operationalisation of the Local Communities and 

Indigenous Peoples’ Platform, a platform for exchanging experiences and sharing best practices on 

mitigation and adaptation in a holistic and integrated manner that had been established at COP 21.48 In 

addition, COP 23 adopted the Gender Action Plan which concerns the representation of women in all 

aspects of the UNFCCC process and mainstreaming gender throughout Paris Agreement goals.49 

However, again, there is more work to be done on mainstreaming human rights, gender, indigenous rights 

and local communities in implementing the Paris Agreement at all levels.50 In general, governments must 

take precautions to ensure that actions to address climate change do not violate human rights.51 Some 

authors suggest that the large-scale implementation of BECCS would be ‘inherently risky and present a 

categorical threat to human rights’, meaning that governments should minimise its role in climate 

mitigation.52 At the very least, appropriate safeguards need to be developed in the implementation of 

BECCS projects. 

3. Participatory approaches 

Participation is another key safeguard. A contributing factor to environmental injustice is that people 

affected by a given decision are often not involved in the decision-making process. At a broader level, in 

international law and global governance the problem of “disregard” has been well understood.53 

If those most liable to be affected by negative unintended consequences of emissions reductions and 

negative emissions measures—who, experience demonstrates, are most often societally marginalised, as 
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discussed above—are able to participate in the relevant policymaking processes, it is more likely that 

these negative unintended consequences will be avoided. At the core of emissions reduction and negative 

emissions efforts must be an inclusive, transparent and participatory policy development and 

implementation process.54 Again, this must happen at all levels of implementation—international, 

national, regional and local. 

There is a broader conversation occurring regarding participation and procedural rights, which I can do no 

more than mention here. Notably, in the UNFCCC process this conversation is being advanced through 

the agenda item on Action for Climate Empowerment, which encompasses stakeholder participation on 

the national level.55  

4. A greater research and policy focus on negative emissions 

Finally, more research and policy analysis of negative emissions technologies would be useful to avoid 

their potential negative unintended consequences. As discussed above, these technologies are at various 

stages of development. Their long-term systems effects, as well as the ethical questions they raise, are not 

well understood. Recently, researchers have pointed out that there is not enough discussion of negative 

emissions in the UNFCCC process or in the public sphere,56 and urged more research particularly in the 

humanities and social sciences.57 The large-scale deployment of negative emissions technologies will 

certainly raise political issues regarding, among other matters, differentiation and burden-sharing.58 

IV. Conclusions 

This article has addressed the question of how to safeguard against unintended consequences arising from 

pursuing a 1.5°C pathway. The scientific literature shows that under 1.5°C scenarios, both emissions 

reductions and substantial negative emissions are required. Negative emissions measures, especially, 

present risks of unintended consequences leading to  environmentally unjust outcomes. These unintended 

consequences have so far not been considered in a systematic way, and climate law and policy face a 

challenge in addressing them. 

Four key recommendations are outlined here. First, there is a need to enhance linkages in implementing 

the Paris Agreement and the Sustainable Development Goals. Second, it is necessary to mainstream 

human rights, indigenous rights, gender and local communities. Third, the participation of affected 

stakeholders is critical. Finally, there must be increased discussion of the implications of negative 

emissions technologies in policy fora. These things need to happen at all levels of implementation, from 

global to local. While all of these approaches are admittedly necessary for the 2°C goal, they gain a 

heightened importance under 1.5°C. 

More research and analysis are needed into the effects of negative emissions technologies and the precise 

trade-offs between negative emissions and other societal objectives. This will allow the relationship 

between 1.5°C and the Sustainable Development Goals to be more fully understood, and will also lead to 
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a better understanding of how environmental injustice due to unintended consequences of mitigation 

measures can be avoided. These steps constitute a foundation from which policymakers can work towards 

meeting the 1.5°C goal while leaving nobody behind. 
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