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Executive Summary 
This document is an interim report of the Geoengineering Research Governance Project (GRGP). It is 
structured in three sections: first, it lays out the rationale for developing guidance on the conduct of 
geoengineering research; second, it details a ‘Code of Conduct for Responsible Geoengineering 
Research’ that has been developed in the course of the project; and, third, it provides ancillary 
materials exploring issues relating to the Code of Conduct and how it has been developed. 

This document aims to stimulate further discussion about the need for, and potential form and 
content of, regulatory and governance frameworks for geoengineering research. It has been 
developed and refined through a process of engagement involving expert peer review, semi-
structured interviews with national and international policymakers on the need for, and potential 
effectiveness of, a code of conduct, an open call for comment, and stakeholder workshops. This 
document is itself a further element of the ongoing process of engagement: we welcome your 
thoughts and comments to develop it further. Additional information about the GRGP and the 
process of developing this document can be found at our project website: http://ucalgary.ca/
grgproject/. 

This Code of Conduct aims to provide practical guidance on the responsible conduct of 
geoengineering research. It is designed as a voluntary instrument, though one that is based upon 
existing legal sources, including general principles, rules of customary international law, treaty-based 
rules, regulations, international decisions, and policy documents. The guidance in this Code of 
Conduct is global in scope, and is directed at various State, sub-State and non-State actors involved 
in the development of regulatory and governance frameworks for geoengineering and their 
implementation. 
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Introduction   
The 2015 Paris Agreement charts a new course in global efforts to combat anthropogenic climate 
change. It aspires to the collective goal of holding the increase in the global average temperature to 
well below 2°C above pre-industrial levels and to pursue efforts to limit the temperature increase to 
1.5°C. Some experts have expressed serious doubts about whether conventional forms of mitigation 
and adaptation alone will be sufficient to avert serious climate change risks this century. 

Geoengineering measures — commonly defined as intentional large-scale interventions in the 
environment to address anthropogenic climate change  — stand apart as amongst the more ‘radical’ 1

in the spectrum of proposed climate measures.  Geoengineering is an umbrella term that covers a 2

diverse set of proposed techniques which either seek to remove carbon dioxide and other 
greenhouse gases from the atmosphere and sequester them (greenhouse gas removal), or reduce 
the amount of sunlight absorbed by Earth in order to cool the planet’s surface (solar radiation 
management). These two categories are often associated on the basis of intent and the scale of the 
environmental intervention.  3

Proponents of geoengineering research argue that scientific understanding is insufficient to inform 
responsible decision-making in the face of grave climate risks, and that further targeted research 
needs to be conducted to understand the efficacy, benefits, and risks of individual geoengineering 
proposals. This has sparked debate amongst experts and broader civil society about whether the 
current patchwork of laws and regulations at different levels is sufficient to address the complex 
interplay of environmental, ethical, social, and legal concerns associated with geoengineering 
research, development, and possible deployment. Discussion about the need for effective oversight 
of research has intensified with field experiments on the horizon for 2018 and beyond.  

Several studies on geoengineering have called for the consideration of the regulation and 
governance of geoengineering research activities.  Studies of the existing legal and institutional 4

landscape indicate that, while there are existing laws and mechanisms that regulate aspects of 
different proposed geoengineering techniques, there are also gaps and overlaps in existing 
frameworks.  Early efforts on governance — which include the Oxford Principles and the Asilomar 5

Principles — have been general and high-level in nature. 

The aim of this ‘Code of Conduct for Responsible Geoengineering Research’ is to provide further 
practical guidance on the responsible conduct of geoengineering research and development, in 
particular, for outdoor experiments on geoengineering. It is designed as a voluntary instrument, 
though one that is based upon existing legal sources, including general principles, rules of 
customary international law, treaty-based rules, regulations, decisions and international policy 
documents. The guidance in this Code of Conduct is global in scope, and is directed at various State, 
sub-State and non-State actors involved in the development of regulatory and governance 
frameworks for geoengineering and their implementation. It seeks to balance three main functions of 
geoengineering research governance: to prevent and minimise the risk of environmental and other 
harms; to promote responsible geoengineering research with a view to better understanding the 
potential efficacy, benefits, and risks of proposed techniques; and to enhance legitimacy.  The intent 6

of this document is not to frame a broader policy for geoengineering research, but rather govern 
conditions once a decision is taken to conduct research. 

The guidance comprises four parts as well as two appendices, guidance on the assessment process 
for outdoor experiments on geoengineering and a Glossary of Key Terms. 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Code of Conduct for Responsible Geoengineering Research 

PART A — NATURE, SCOPE AND OBJECTIVE   

Article 1 — Nature and Scope  

1. This Code of Conduct is voluntary. However, certain parts of it are based on relevant legal 
principles and rules of international law. It also contains provisions that may be binding amongst 
the States Parties to specific legal instruments.  7

2. This Code of Conduct is global in scope, and is directed at States and international organisations, 
as well as sub-State and non-State actors, including research funding bodies and other 
governmental authorities, scientific academies and institutions, individual scientists, non-
governmental organisations, businesses, private foundations and other relevant actors.  8

Article 2 — Objective 

Recognising the need for safe, effective and progressive responses to the urgent threat of climate 
change and that more transdisciplinary research and sharing of knowledge is needed to better 
understand the potential efficacy, benefits, and adverse effects of geoengineering,  this Code of 9

Conduct aims to promote the responsible conduct of geoengineering research for the benefit of 
present and future generations of humankind. In particular, it seeks to provide principles and 
procedures for the responsible conduct of outdoor experiments on geoengineering. 

PART B  — GENERAL PRINCIPLES   

Article 3 — General Principles   

This Code of Conduct should be interpreted and applied in light of the following general principles:  

1. Climate change is a common concern of humankind.  States shall protect the climate system for 10

the benefit of present and future generations of humankind, within the broader context of the 
international community’s commitment to sustainable development, on the basis of equity, and 
in accordance with their common but differentiated responsibilities and respective capabilities.  11

2. States have an obligation to cooperate with each other and with relevant international 
organisations in good faith for the protection of the global environment.  12

3. States have the sovereign right to exploit their own resources pursuant to their own 
environmental and developmental policies and the responsibility to ensure that activities within 
their jurisdiction or control do not cause damage to the environment of other States or to areas 
beyond the limits of national jurisdiction.  States shall take all appropriate measures to prevent 13

significant transboundary harm or at any event to minimise the risk thereof.  14

4. Where there are threats of serious or irreversible damage, lack of full scientific certainty shall not 
be used as a reason for postponing cost-effective measures to prevent environmental 
degradation.    15

5. States shall provide prior and timely notification and relevant information to potentially affected 
States on activities that may have a significant adverse transboundary environmental effect and 
shall consult with those States at an early stage and in good faith.  16
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6. Environmental issues are best handled with participation of all concerned citizens, at the relevant 
level. At the national level, each individual shall have appropriate access to information 
concerning the environment that is held by public authorities, including information on 
hazardous materials and activities in their communities, and the opportunity to participate in 
decision-making processes. States shall facilitate and encourage public awareness and 
participation by making information widely available. Effective access to judicial and 
administrative proceedings, including redress and remedy, shall be provided.  17

PART C — GUIDANCE ON GEOENGINEERING RESEARCH  

Article 4 — Use of Geoengineering  

1. In view of the lack of science-based, global, transparent and effective control and regulatory 
mechanisms for geoengineering, and in accordance with the precautionary approach and 
requirements for environmental impact assessment, no geoengineering activities should take 
place, until there is an adequate scientific basis on which to justify such activities and appropriate 
consideration of environmental and other effects.     18

2. An exception to paragraph 1 can be made for responsible geoengineering research conducted 
in accordance with all applicable laws and regulations and on the basis of the guidance in this 
Code of Conduct.  19

3. Geoengineering should not be promoted or used as a substitute for measures that anticipate, 
prevent or minimise the causes of climate change, especially through effective measures to 
reduce greenhouse gas emissions, and to minimise the adverse effects of climate change 
through the adoption of suitable adaptation measures.  20

Article 5 — Cooperation on Geoengineering Research  

1. States and international organisations, as well as sub-State and non-State actors should 
cooperate in good faith to promote the responsible conduct of geoengineering research in 
accordance with international law and on the basis of the guidance in this Code of Conduct. 

2. To this end, in accordance with respective capabilities, efforts should be made:  

(a) to cooperate, through appropriate mechanisms, in the establishment and implementation 
of laws, measures or policies and their harmonisation for the responsible conduct of 
geoengineering research;  

(b) to gather new knowledge through the fullest possible cooperation and coordination of 
geoengineering research in order to understand and assess the potential efficacy, benefits, 
and adverse effects of geoengineering and to support decision-making; 

(c) to promote and cooperate in the full, open, and prompt exchange of relevant information 
on geoengineering;  21

(d) on the basis of equity, to cooperate to assist and strengthen the capabilities and 
capacities of those in developing countries to participate in geoengineering research and 
to support decision-making through, inter alia, joint programmes to provide education 
and training of scientific and technical personnel.  22
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Article 6 — Principles and Practices for Responsible Geoengineering Research 

1. Geoengineering research should be conducted in a responsible manner, including in 
accordance with all applicable laws and regulations and on the basis of the guidance in this 
Code of Conduct. 

2. All appropriate and effective measures should be taken to prevent and minimise the risk of harm 
from outdoor experiments on geoengineering and to maximise the benefits of such 
experiments.  Such measures include, with respect to outdoor experiments on geoengineering 23

and on the basis of the guidance in this Code of Conduct, the establishment of an assessment 
procedure that permits public participation, the preparation of assessment documentation as 
described in Appendix I, the establishment of post-project monitoring measures, and the 
publication and dissemination of information about the geoengineering research. 

3. Geoengineering research should be conducted taking a prudent, step-by-step approach.  As 24

far as practicable, the nature, scale, duration, and intensity of an outdoor experiment on 
geoengineering should be proportionate to the current state of knowledge about the potential 
adverse effects taking into account the precautionary approach.      

4. Outdoor experiments on geoengineering should be conducted using the best scientific 
methods and means that are reasonably available.  Research methods should be designed to 25

match the site-specific characteristics and use minimally-intrusive approaches.  26

5. In the conduct of outdoor experiments on geoengineering, care should be taken to avoid 
activities which could disturb the experiments and observations of other scientists as well as 
other legitimate activities. This requires that those who plan to conduct outdoor experiments on 
geoengineering familiarise themselves with the status of current and planned experiments, 
observations and other activities in the area, and that they duly publicise their own research 
plans and activities in a timely manner.  27

Article 7 — Assessment of Outdoor Experiments on Geoengineering 

1. Prior to the authorisation or conduct of a proposed outdoor experiment on geoengineering, the 
experiment should be assessed, at an early stage, in accordance with international law and 
domestic laws and requirements and on the basis of the guidance in Appendix I this Code of 
Conduct.  

2. Proposed outdoor experiment on geoengineering should be assessed on a case-by-case basis at 
the project level.  To the extent appropriate, policies, plans and programmes on 28

geoengineering research should also be assessed.  29

3. The proposed outdoor experiment on geoengineering should be reassessed where there is a 
change to the proposed experiment, if it is plausible that the change may result in potential 
adverse effects which were not considered previously.  30

4. The proposed outdoor experiment should be assessed based on the best available scientific 
information and with a degree of detail proportionate to the potential for adverse effects taking 
into account the precautionary approach.   31

5. The information provided as part of the assessment of a proposed outdoor experiment on 
geoengineering should be subject to an arm’s length review prior to a decision to authorise or 
conduct the proposed experiment.  32
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6. Before a decision is made to authorise or conduct an outdoor experiment on geoengineering, 
the interested public should be informed, either by public notice or individually as appropriate, 
early in an decision-making procedure, and in an adequate, timely and effective manner, on the 
basis of the guidance in Appendix I.  33

7. A decision as to whether a proposed outdoor experiment on geoengineering should be 
authorised or conducted should not be taken until an appropriate period has elapsed to 
consider comments.  34

8. If upon completion of an initial environmental assessment there is uncertainty regarding possible 
effects or any gaps in knowledge and uncertainties, these may be addressed by seeking further 
information on the specific issues of concern. 

9. Any knowledge gaps, uncertainties, and assumptions relating to the proposed outdoor 
experiment should be identified and assessed.  Lack of scientific knowledge should not 35

necessarily be interpreted as indicating a particular level of risk, an absence of risk, or an 
acceptable risk.  Any knowledge gaps, uncertainties, and assumptions should be used for 36

planning, assessing and monitoring future geoengineering research and for improving legal and 
institutional frameworks and decision-making.  37

10. A decision to authorise or conduct an outdoor experiment should not be taken before all steps 
of the assessment are completed  and due account is taken of all relevant information, 38

including, where available, the results of the assessment, consultation, and information from 
previous assessments and monitoring relevant to the proposed outdoor experiment.  39

11. The decision on a proposed outdoor experiment on geoengineering subject to an assessment 
should be in writing, state the reasons therefore and include the conditions to prevent, reduce or 
mitigate adverse effects. The written decision should be made available in a timely manner to 
interested persons or groups in accordance with Article 10 of this Code of Conduct.  It should 40

include a brief, non-technical summary of the information and should be also made publicly 
available in accordance with Article 10 of this Code of Conduct. 

Article 8 — Public Participation  

Environmental issues are best handled with the participation of the interested public at the relevant 
levels. To the extent practicable, the interested public should be provided with timely access to all 
relevant information pertaining to geoengineering research, especially all outdoor experiments on 
geoengineering, and be given notice and the opportunity to comment, at appropriate stages and 
while options are still open, concerning decision-making about such research.  

Article 9 — Post-Project Monitoring of Outdoor Experiments on Geoengineering 

1. Post-project monitoring of the proposed outdoor experiment on geoengineering should be 
carried out, to the extent practicable, taking into account the possible adverse effects of the 
proposed experiment for which an assessment has been undertaken on the basis of this Code of 
Conduct.  Post-project monitoring should include the surveillance of the activity and 41

determination of any adverse effects and with a view to achieving the objectives listed in 
Appendix I. 

2. The results of post-project monitoring should be used to inform future assessments, laws, 
measures and policies, and decision-making on geoengineering.  42
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Article 10 — Access to Information 

1. In order to facilitate the scientific process, to promote cooperation and coordination of 
geoengineering and its governance, and to support informed decision-making and public 
deliberation on geoengineering, there should be timely, complete and reliable access to 
information on geoengineering research. The confidentiality of any information may be 
protected where such confidentiality is protected by law.  43

2. Those involved in the planning and conduct of geoengineering research should notify and make 
publicly available information about that research through appropriate channels and to the 
extent practicable, including: 

(a) research plans, programmes, and their objectives and methodologies; 

(b) information and data relevant to determining environmental baselines; 

(c) the results of peer review; 

(d) the results of assessment;   44

(e) the results of the authorisation or decision to conduct an outdoor experiment on 
geoengineering; 

(f) the results of monitoring;  45

(g) the results of research, data and information, including observational data, model results 
and other analysis tools, and any null and adverse environmental effects; 

(h) compliance reporting;  

(i) a brief, non-technical summary in the local language and English of the information 
provided under the above headings;  and  46

(j) any other relevant information.  47

3. Efforts should be made to facilitate and promote access to information on geoengineering 
research, including through the establishment of a centralised clearing-house mechanism that is 
publicly accessible. 

PART D — INTERPRETATION AND APPLICATION OF THIS CODE OF CONDUCT 

Article 11 — Interpretation and Application  

1. This Code of Conduct should be interpreted and applied in conformity with the relevant 
principles and rules of international law. Nothing in this Code of Conduct shall prejudice the 
jurisdiction, rights and duties of States under international law.  48

2. This Code of Conduct should be interpreted and applied in its entirety. 

3. This Code of Conduct should be interpreted and applied in a mutually-supportive manner with 
other relevant international law in accordance with the interrelationship and integration principle 
which reflects the interdependence of social, economic, financial, environmental and human 
rights aspects of principles and rules of international law relating to sustainable development as 
well as of the interdependence of the needs of current and future generations of humankind..  49
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4. This Code of Conduct should be applied taking a flexible and adaptive approach in the light of 
new information and by drawing upon the work of and involving, as appropriate, existing 
institutional bodies, experts and civil society.    50

5. Efforts should be made to facilitate the implementation of and promote compliance with this 
Code of Conduct. 

6. The guidance provided in this Code of Conduct should be reviewed periodically, as necessary, in 
the light of new knowledge and public participation. This review should take into consideration 
the work of and involve, as appropriate, institutional bodies, experts and civil society.    51
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APPENDIX I — GUIDANCE ON THE ASSESSMENT OF OUTDOOR EXPERIMENTS ON 
GEOENGINEERING   

INTRODUCTION 

The assessment process outlined in this ‘Code of Conduct for Responsible Geoengineering 
Research’ provides a mechanism to ensure that the environmental effects as well as ethical, social, 
and legal consequences of proposed outdoor experiments on geoengineering are evaluated and 
taken into account before the experiment is authorised or conducted. Assessment and monitoring 
are elements of due diligence, which is expressed in the principle in this Code of Conduct that all 
appropriate and effective measures should be taken to prevent and minimise the risk of harm from 
proposed outdoor experiments on geoengineering and that efforts should be made to maximise the 
benefits of such experiments. 

The requirements for the assessment of projects or plans differ between countries and across 
different international agreements. The guidance in the Code of Conduct is without prejudice to any 
laws and regulations that may be applicable to the proposed outdoor experiment on 
geoengineering, including under international law with regard to activities having or likely to have a 
risk of transboundary harm or regarding application of domestic laws and requirements. Project 
proponents must ensure that their research plans comply with local, national and international laws 
and decision-making processes. However, given that existing laws and regulations at all levels may 
be inadequate for addressing the particular risks of geoengineering research, this Code of Conduct 
aims at providing general principles and a common process for assessment of outdoor experiments.  

This guidance has been prepared to provide a description of basic principles and methodology for 
identifying, predicting and communicating the possible environmental and other consequences of a 
proposed geoengineering experiment. This guidance is general in recognition that individual 
geoengineering experiments are likely to be unique in terms of their purpose, scale, duration and 
intensity, and that they may involve large uncertainties due to the novelty of the research activity. 
Importantly, even where there is a low likelihood of direct, physical impacts from a proposed 
experiment, the assessment process is linked to public participation and transparency provisions to 
enable informed decision-making and encourage public deliberation on geoengineering more 
broadly. This recommendation draws attention to the need to incorporate into the research and 
innovation process more effective communication amongst stakeholders and the public at large, and 
as well as information about stakeholder preferences and values. Finally, it is noted that the 
assessment process is typically based on existing knowledge and analogies from previous 
experience of similar projects. Outdoor experiments on geoengineering may involve various 
degrees of uncertainty. Hence, post-project monitoring is recommended as an integral part of the 
assessment process for the reasons outlined below. 

Assessment should be seen as an integral part of the research planning process, by identifying 
potential impacts at an early stage and throughout the planning processes, and by including public 
participation as much as possible. A general description of the contents and steps in the preparation 
of the assessment document are outlined in this guidance. 

SCREENING  

The first step in the assessment process is to determine whether the proposed experiment 
constitutes an ‘outdoor experiment on geoengineering’. The screening mechanism employed in this 
Code of Conduct refers to the purpose and nature of the research (and not its effects). It relies on 
expert and common-sense judgment to make this determination. The assessment process in this 
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Code of Conduct is limited to outdoor experiments on geoengineering. The provisions on 
assessment do not target other kinds of research activities that do not concern geoengineering, nor 
are they triggered by geoengineering desk studies or laboratory research. 

‘Geoengineering’ remains a contested term and one that is likely to evolve as scientific and societal 
understandings change over time. Given that geoengineering research is at an early stage, this 
instrument favours a more inclusive approach, rather than binding the definition of geoengineering 
narrowly to the technical characteristics of the experiments being proposed. The disadvantage of 
adopting a broad definition of geoengineering in this Code of Conduct is that it provides less 
certainty to those undertaking geoengineering research. The advantages are however that opening-
up the conversation about the meaning and scope of the term geoengineering facilitates expert and 
public debate about the implications of the promise of the technology that is being investigated. 
This exercise in public deliberation and reasoning is valuable for determining the boundaries of the 
concept and enhancing the effectiveness, fairness, and legitimacy of governance over time. 
Moreover, it is argued here that an inclusive approach is not particularly onerous given that the 
principles and assessment process outlined in this Code of Conduct take a relatively light touch and 
are subject to the principle of proportionality. Finally, a more inclusive definition that covers 
‘unencapsulated’ or ‘open air research’ on greenhouse gas removal or solar radiation management is 
more likely to capture potentially harmful research activities, and moreover is in keeping with best 
scientific practices and procedures for other kinds of perturbative field research or disruptive 
observational studies have been adopted in other contexts. This Code of Conduct follows in the vein 
of these instruments, which aim to prevent and minimise harms in accordance with a precautionary 
approach and increase the benefits of research. 

Intent is a typical basis in the law for distinguishing scientific research from other activities and as a 
basis for defining the meaning of geoengineering. As a matter of good practice and to engender 
public trust in the science, researchers are called upon to be transparent about the purposes of their 
research plans and to act in good faith on their declared intentions. If the proponents of an outdoor 
experiment intend to conduct research on geoengineering or conduct research for multiple 
purposes, including to investigate geoengineering, this Code of Conduct urges them to be forthright 
in declaring their intentions. If the proponents of an outdoor experiment intend to carry out research 
that may be reasonably viewed as relating to geoengineering, but is carried out for some other 
purpose, the greatest encumbrance is that they may be called upon to justify their intentions at some 
stage, but the consequences of this would be minimal and could be demonstrated post hoc based 
on their publication record.   

A more challenging situation arises at the screening stage where an independent authority is 
attempting to apply the guidance in the Code of Conduct. For example, given that early research on 
geoengineering may be dual-purpose and may not be distinguishable from other kinds of basic or 
applied research that does not pertain to geoengineering. In such circumstances, it may be difficult 
to make an independent determination about whether an experiment pertains to geoengineering 
research. Again, as a matter of best practice, researchers involved in the conduct of outdoor 
experiments on geoengineering are encouraged to be transparent about their intentions with third 
parties.  

There is no accepted definition of an ‘outdoor experiment’. The term should be viewed as 
encompassing all intentional, experimental perturbations of natural processes, ecosystems, habitats, 
and species. As mentioned above, the use of the term in this Code of Conduct is not intended to 
cover desk studies (modelling, social science research etc.), nor is it meant to include laboratory 
experiments. Other principles and processes outlined in this Code of Conduct may nonetheless be 
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relevant to such activities as indicted by the more generic term ‘geoengineering research’. 
Observational studies (e.g., in situ measurements of natural analogues) may be justifiably excluded 
from the scope of the assessment requirement in some circumstances, but the principles and 
processes in the Code of Conduct may still be relevant. 

If it is determined that the proposed outdoor experiment constitutes geoengineering research, then 
an assessment should be undertaken prior to taking a decision to authorise or conduct the proposed 
outdoor experiment on geoengineering. The role and function of the assessment process is to 
contribute to decision-making by focusing on the relevant issues and ensuring that all potential 
environmental effects as well as social, ethical and legal implications are considered in a thorough 
and systematic manner. 

SCOPE & CONTENT OF THE ASSESSMENT REPORT    

The purpose of the scoping stage is to identify the most important issues related to the proposed 
outdoor experiment on geoengineering with a view to their further study. Ideally, the level of detail 
regarding scope and content of the assessment document should be proportionate to the potential 
for harm. The purpose of the proportionality requirement is to achieve an appropriate balance 
between the comprehensiveness of the assessment document and the need for efficiency to ensure 
that research activities are not unduly hampered by expensive and time consuming assessment 
process. Ideally, the interested public should be consulted on the terms of reference of the 
assessment report. 

The scope and content of the assessment should include (1) an assessment for proper scientific 
attributes, and (2) an environmental assessment. It may also take into account (3) the wider social, 
ethical and legal implications of the proposed research activity. Each of these elements are laid out in 
further detail below.  

(1) Assessment for proper scientific attributes 

The proposed experiment should be assessed to determine whether it exhibits proper scientific 
attributes. The purpose of this recommendation is to evaluate the scientific quality of the research 
proposal in terms of whether the proposed experiment will advance scientific understanding and will 
enable informed decision-making on the efficacy, benefits, and risks of geoengineering.  

An assessment of whether the experiment has proper scientific attributes should include a 
description of the following: 

• Whether the proposed experiment has defined and achievable objectives that aim to contribute 
to the existing body of knowledge 

• Whether the proposed experiment uses the best scientific methods and means that are 
reasonably available 

• Whether the proponents of the proposed experiment commit to an independent peer review at 
appropriate stages 

• Whether the proponents of the proposed experiment commit to make data and outcomes 
publicly available in a timely manner 

• Whether the proponents of the proposed experiment commit to the publication of results in 
peer-reviewed publications in a timely manner 

• The names of the principals of the research team and their affiliations and qualifications 
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• A list of funding sources and any potential conflicts of interest 

• The names and addresses of individuals or organisations that prepared the environmental 
assessment 

(2) Environmental assessment 

All proposed outdoor experiments involving geoengineering should undergo an environmental 
assessment, which involves a description of the following:  

• A description of the proposed outdoor experiment, including the purpose, location, duration 
and intensity of the perturbation 

• Whether the design of proposed experiment is scientifically justified at that time within the 
context of the wider research and development process, taking into account the need for a 
prudent, step-by-step approach in accordance with the precautionary principle 

• Consideration of alternatives to the proposed outdoor experiment, including a scientific 
justification for why the objectives of the proposed study cannot be achieved by other, less 
invasive methods or means 

• A description of the initial environmental reference state, including information on specific 
experimental baseline conditions and information on baseline conditions collected over a longer 
period of time which is relevant to the environmental assessment, including data on natural 
variability 

• An estimation of the nature, extent, duration, and intensity of the likely direct or indirect adverse 
environmental effects of the proposed outdoor experiment  

• Consideration of cumulative adverse environmental effects of the proposed outdoor experiment 
in light of other planned activities in the area including other outdoor experiments  

• A description of potential benefits of the proposed experiment, including research that seeks to 
fill-in gaps in the existing body of knowledge to: 

• Gain fundamental knowledge about, inter alia, ecosystems, habitats, species and 
environmental processes 

• Understand the potential adverse effects of geoengineering, including adverse 
environmental effects   

• Understand the potential efficacy of geoengineering to counteract the adverse 
environmental effects of climate change 

• Develop technological and engineering strategies 

• Improve regulatory, governance and institutional frameworks 

• An indication of whether the environment of any other State or of areas beyond national 
jurisdiction is likely to be affected by the proposed experiment 

• An identification of gaps in knowledge and uncertainties 

• A description of the methods and means to be used 

• A description of the installations and equipment to be used 
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• A justification that the scale, duration and intensity of the proposed outdoor experiment is 
proportionate to achieving its objectives in the light of the current state of knowledge and taking 
into account the precautionary principle 

• A justification that the location of the proposed outdoor experiment is appropriate to meet the 
experimental objectives  

• An identification of plans and measures, including monitoring and emergency response plans, 
which could be implemented to minimise adverse effects of the proposed outdoor experiment, 
detect unforeseen adverse effects, provide early warning of any adverse effects, and deal 
promptly and effectively with accidents 

• Any other information necessary to make prior assessments of, and informed judgements about 
the proposed experiment, including information from previous assessments and monitoring that 
are relevant 

(3) Consideration of the wider social, ethical and legal implications of the proposed research 

This guidance document also recommends that the wider social, ethical and legal implications of the 
proposed research project be evaluated and taken into account. This determination could include, 
for example, a literature review or other study which may include the following: 

• Information and studies of past relevant examples of innovations for understanding and 
anticipating societal response to the proposed research project 

• Information about key research and innovation trends in the field, major research participants 
and their roles, organisational structures and relations 

• Information from public engagement studies and related sources to understand public attitudes 
and responses to the proposed outdoor experiment 

• Information about all relevant laws and regulations at various levels which potentially apply to the 
proposed outdoor experiment 

IMPACT ANALYSIS & ASSESSMENT REPORT PREPARATION   

After the scoping stage, it is necessary to prepare a detailed report outlining the substance of the 
assessment. The assessment report should describe the purpose and need for the proposed 
outdoor experiment on geoengineering, describe the affected environment, and provide a thorough 
examination of the environmental and other consequences of the proposed outdoor experiment as 
well as potential benefits, and identify less invasive alternatives to the action including mitigation 
measures.  52

Depending on the relevant legal requirements, the assessment document may be prepared by:  

• The government agency overseeing or authorising the research project 

• An independent party 

• The body or individual proposing the outdoor experiment on geoengineering 

It may be that the applicable laws and regulations impose no prior authorisation requirement for the 
proposed outdoor experiment (e.g., where a small-scale outdoor experiment falls below physical risk 
thresholds that trigger domestic legislative requirements). In such cases, to eliminate possible bias 
when a project proponent prepares an assessment document, it is preferable that the oversight of 
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the assessment process is provided by an arms-length, independent body with no interest in the 
research project. However, particularly where there is no independent oversight of the assessment, it 
is important as a matter of good practice that the assessment document is published at an early 
stage, well before the experiment is conducted, to allow for public review. 

PUBLIC NOTIFICATION & CONSULTATION  

This Code of Conduct recommends as a best practice that government agencies, research councils 
and academies, ethical review bodies, experts in relevant disciplines, interested groups, and 
members of the general public be allowed appropriate opportunity to participate at an early stage of 
the research planning process. At a minimum, they should make diligent efforts to allow for public 
consultation and provide an opportunity to comment on the completed assessment report. The form 
and extent of public consultation may depend on the potential for environmental and other adverse 
consequences. Comments should be taken into account in decision-making on whether to authorise 
or conduct the proposed outdoor experiment on geoengineering.  

This process requires that such parties have access to sufficient information and are publicly notified 
about proposed outdoor experiments and their potential effects in an adequate, timely, and effective 
manner. Public notification of a proposed outdoor experiment on geoengineering should include 
the following:  53

• Information about the proposed experiment, including a non-technical summary in the local 
language and English, and any application on which a decision will be taken 

• The nature of possible decisions or draft decisions to authorise or conduct the proposed 
experiment and the relevant timelines regarding when a decision will be taken 

• Information about the public authority or other body or person responsible for making the 
decision to authorise or conduct the proposed experiment 

• The envisaged decision-making procedure including:  

• The commencement of the procedure 

• Opportunities for the public to participate 

• Time and venue of any envisaged public hearing 

• An indication of the public authority or contact person from which relevant information 
can be obtained 

• An indication of the relevant public authority or contact person to which comments or 
questions can be submitted and of the time schedule for transmittal of comments or 
questions 

• An indication of what environmental information relevant to the proposed activity is 
available 

• Whether the proposed experiment is subject to a national or transboundary environmental 
impact assessment procedure 

The assessment document should be made publicly available and allow sufficient time for expert and 
public input and review prior to the authorisation or conduct of the outdoor experiment. A decision 
as to whether a proposed outdoor experiment should be authorised or conducted should not be 
undertaken until an appropriate period has elapsed to consider comments. 
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FINAL DECISION  

A final decision to authorise or conduct an outdoor experiment should not be taken before all steps 
of the assessment are completed, and due account is taken of all relevant information, including, 
where available, the results of the assessment, consultation and public comments, and information 
from previous assessments and monitoring relevant to the proposed outdoor experiment. It may also 
include ex ante conditions for a monitoring plan and its implementation. 

A final decision may entail proceeding with, modifying, or rejecting the proposed research proposal. 
Any decision on a proposed outdoor experiment should be in writing, state the reasons for the 
decision, and should be made publicly available in a timely manner to interested persons or groups. 
It should include a brief, non-technical summary of the information. A key purpose of these 
transparency requirements is to make the assessment process as discursive as possible, promoting 
justification for decisions in light of evidence and raised concerns. 

FOLLOW-UP 

Assessment is based on predictions and may be based on incomplete information. Post-project 
monitoring and a re-evaluation of the assessment is advocated in this Code of Conduct as integral to 
the overall assessment process and part of an adaptive management approach. Project proponents 
should determine whether and to what extent post-project analysis should be carried out, taking into 
account the possible effects of the activity under the assessment process. 

Monitoring procedures should be designed to provide a regular and verifiable record of the 
geoengineering research, including to: 

• Monitor key environmental indicators and baselines to test assumptions about adverse effects, 
including potential long-term cumulative effects 

• Verify compliance with the objectives and any conditions related to the authorisation of the 
proposed outdoor experiment 

• Review the effectiveness of mitigation measures 

• Verify past predictions to transfer experiences to future geoengineering research of the same 
type, including to inform future assessments, monitoring requirements, and decisions on 
authorisation 

The results of monitoring should be taken into account in future assessments of outdoor experiments 
on geoengineering.  

PUBLICATION AND DISSEMINATION OF RESULTS   

Timely, complete and reliable access to information about geoengineering is integral to a number of 
important governance objectives including to facilitate the scientific process, promote cooperation 
and coordination of research and governance and support informed decision-making and public 
deliberation on geoengineering. Project proponents should commit to making the results and 
outcomes of outdoor research on geoengineering publicly available in accordance with Article 10 of 
the Code of Conduct. 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Appendix II — Glossary of Key Terms 

Term Explanation 

Adverse effect Changes in the physical environment or biota which have deleterious 
effects on the composition, resilience or productivity of natural and 
managed ecosystems, on the operation of socio-economic systems, 
or on human health and welfare.

Climate change A change of climate which is attributed directly or indirectly to human 
activity that alters the composition of the global atmosphere and 
which is, in addition to natural climate variability, observed over 
comparable time periods

Climate system The totality of the atmosphere, hydrosphere, biosphere and 
geosphere and their interactions

Emissions The release of greenhouse gases and/or their precursors into the 
atmosphere over a specified area and period of time

Geoengineering Deliberate large-scale intervention in the environment, in order to 
moderate climate change

Greenhouse gases Gaseous constituents of the atmosphere, both natural and 
anthropogenic, that absorb and re-emit infrared radiation

Greenhouse gas 
removal

Measures that aim to remove greenhouse gases from the 
atmosphere.  

Solar radiation 
management

Measures that aim to reduce the amount of solar radiation absorbed 
by the Earth or enhance the amount of thermal radiation emitted 
from the Earth’s surface to space.  
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About the Geoengineering Research Governance Project  

Due to concerns about potential environmental, social, ethical and legal implications of 
geoengineering technologies, it is argued that there is a need for effective oversight of 
geoengineering research and experimentation. The Royal Society, in its influential 2009 report on 
geoengineering, recommended the development of ‘a code of practice for geoengineering 
research’ that would ‘provide recommendations to the international scientific community for a 
voluntary research governance framework’.  54

In 2015, legal scholars Anna-Maria Hubert and David Reichwein published a working paper 
exploring elements for a code of conduct for geoengineering research with accompanying legal 
commentaries to examine elements for a governance framework for research activities.  The 55

working paper was jointly published by the Institute of Advanced Sustainability Studies (IASS-
Potsdam) and the University of Oxford's Institute for Science Innovation and Society (InSIS). Focusing 
on the near-term prospect of research conducted in the open environment, the working paper 
discussed salient legal concepts, principles and procedures relevant to geoengineering. 

Against this backdrop, the Geoengineering Research Governance Project (GRGP) is a joint initiative 
of the University of Calgary, IASS-Potsdam, and InSIS. The project was initiated at a kick-off meeting 
held in Oxford in February 2016 and will continue until the end of 2017. 

The principal investigator of the project is Anna-Maria Hubert, an Assistant Professor of Law at the 
University of Calgary. She is supported by project co-investigators Tim Kruger, manager of the 
Oxford Geoengineering Programme at the Oxford Martin School, University of Oxford and Miranda 
Böttcher, Project Scientist at the IASS-Potsdam. 

The GRGP’s Advisory Board provides expert advice to the project. Its members are: 

• Professor Neil Craik, Professor of Law, School of Environment, Enterprise and Development, 
University of Waterloo 

• Professor Thomas Hale, Associate Professor in Public Policy (Global Public Policy), Blavatnik 
School of Government, University of Oxford 

• Professor Steve Larter, Canada Research Chair in Petroleum Geology, Department of Geology, 
University of Calgary; Fellow of the Royal Society 

• Professor Steve Rayner, James Martin Professor of Science and Civilisation; Director, Institute 
for Science, Innovation and Society (InSIS); Co-Director, Oxford Martin Geoengineering 
Programme, University of Oxford  

• Professor Catherine Redgwell, Chichele Professor of Public International Law, Faculty of Law; 
Co-Director, Oxford Martin Geoengineering Programme, University of Oxford 

• Dr Stefan Schäfer, Research group leader, Climate Engineering in Science, Society, and 
Politics, Institute of Advanced Sustainability Studies (IASS-Potsdam) 

• Dr Chris Vivian, Co-Chair of GESAMP Working Group on Marine Geoengineering 

The overarching aim of the GRGP is to clarify and promote a deeper understanding of 
geoengineering governance issues through engagement and cross-disciplinary exchange. 
Specifically, the project has explored options to promote near-term governance of scientific research 

�  of �19 26



and innovation on geoengineering through the development of a draft voluntary ‘Code of Conduct 
for Responsible Geoengineering Research’ to guide decision-making in this field. The GRGP was 
launched in January 2016 will to run until December 2017. 

The aims of the GRGP include: 

• To pursue further research on the regulation and governance of research and innovation on 
geoengineering and other emerging technologies, drawing upon different disciplinary 
perspectives 

• To apply this research to further develop a text for a draft Code of Conduct with the aim of 
informing the design of effective, fair and legitimate regulatory and governance frameworks 
for research and innovation on geoengineering  

• To use this research to engage with governments, intergovernmental and non-governmental 
organisations, academics and policy experts, industry members, and the general public and 
to seek their views and to integrate this broad feedback into the draft Code of Conduct 

• To contribute to the development of interdisciplinary methods for conducting legal research 

To achieve these aims, the GRGP includes several elements that are broadly aimed at stakeholder 
engagement on the topic of geoengineering research governance:  

• Expert peer review of the Code of Conduct by legal scholars: A range of legal scholars with 
expertise in areas including international, environmental and human rights law were invited to 
peer review the draft text, to evaluate whether it included all salient legal concepts, principles 
and procedures relevant to geoengineering research. 

• Open online call for comments on the draft Code of Conduct: An open online call for 
comments on the Code of Conduct was put out to solicit feedback and input from interested 
experts, stakeholders and members of the general public. This process aimed to ensure 
transparency and broad participation in the revision of the text. 

• Semi-structured interviews with policy experts: A range of policy experts were interviewed 
on the potential effectiveness and need for a Code of Conduct for geoengineering research. 
Drawing on the idea that governance emerges within a specific discursive context, these 
interviews aim to help develop a more appropriate governance mechanism by understanding 
the context into which the draft Code of Conduct is being introduced. 

• Stakeholder workshop: The purpose of the workshop was broadly to clarify and promote a 
deeper understanding of issues related to the regulation and governance of geoengineering 
science and innovation through cross-disciplinary exchange. The workshop involved 42 
experts from around the globe, including academics from different disciplines, international 
and national policy experts, and members of civil society. Overall, the goal was to evaluate the 
adequacy of existing regimes and doctrines relevant to geoengineering research and 
innovation, and to explore options for new regulatory and governance approaches in this 
space. Specifically, the format of the workshop examined the potential role of a draft Code of 
Conduct by interpreting and applying its provisions to three separate hypothetical (though 
plausible) geoengineering field experiments. Analysis of issues related to jurisdiction and the 
interpretation and application of international or domestic regulations to research activities is 
highly fact-sensitive. Relevant circumstances include the nature of the geoengineering 
intervention, location, duration and scale of the experiment, environmental risks and 
uncertainties, and other potential consequences (e.g., on other established activities in the 
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area). Hence, each hypothetical experimental scenario included details about the nature and 
purpose of the field experiment, the project proponents, the environmental risks and 
uncertainties, the possible progression of the research programme, and a brief (though not 
exhaustive) description of existing regulatory and governance frameworks relevant to the 
circumstances. Our aim was that, by working through these different scenarios, we would gain 
a richer and more nuanced understanding of the specific issues and interests at stake. We 
established interdisciplinary working groups to grapple with each scenario. For each case, 
groups sought to reconcile legal issues raised by current conceptions of geoengineering 
research and innovation with existing legal orders and doctrines, drawing upon a range of 
disciplinary perspectives. This exercise was ultimately about imagining specific interactions 
between existing law, science and society, and exploring their constitutive roles in the 
development of new regulatory and governance arrangements for geoengineering. 

This document is an interim report of the Geoengineering Research Governance Project (GRGP). The 
report is itself a further element of the ongoing process of engagement: we welcome your thoughts 
and comments to develop it further. Additional information about the GRGP and the process of 
developing this document can be found at our project website: http://ucalgary.ca/grgproject/. 
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