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Abstract

Health research is vital to advance human well-being, but it is also a contributor to
climate change and other environmental degradation. A growing bottom-up
advocacy movement is engaged in developing measures (often called tools) to help
researchers better understand the ways in which they can mitigate the environmental
harms associated with research. While some evidence suggests benefits of using
these tools, ethical and social challenges remain. These challenges include
questions about: whether these tools will place undue burdens on researchers;
whether the tools will be effective in supporting large-scale mitigation of
environmental harm; whether using these tools to comply with mandatory
requirements will divert attention away from wider discussions about what it means
to conduct research in an environmentally sustainable way; and whether these tools,
which have been developed in high-income countries, reinforce existing power
imbalances between high- and low-income settings and/or fail to address the needs
of more marginalized research communities. In this paper, we identify and describe
these ethical and social issues surrounding the use of these tools. Our aim is not to
discourage their use but to urge policy-makers to reflect on these challenges as they
become clearer so that tools are implemented in a way that is both effective and just.

Introduction

Health research contributes to climate change and other environmental harms. Given the
relationship between environmental harms and human ill-health,' bioethicists are increasingly
interested in moral questions about if and how the health research community should tackle
these harms. Particular attention has focused on whether a moral obligation to mitigate such
harms exists and, if so, what this obligation should look like in practice.>* Despite some
disagreement,’ growing consensus supports such an obligation, provided it does not

compromise research integrity. This argument has been framed as a matter of international
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priority, as a commitment to human health (including planetary health) and/or as a

commitment to health equity and justice.>%’

Alongside, a growing bottom-up advocacy movement is engaged in developing
measures (often called tools) to help researchers better understand the ways in which their
practices contribute to adverse environmental impacts, with the aim of encouraging
researchers to mitigate these harms. Many tools have been developed which can be divided
into two main categories (Table 1). First, tools that allow researchers to assess the carbon
dioxide equivalent emissions (hereafter referred to as emissions) associated with their
research practices. For example, carbon calculators have been developed for researchers
training machine learning algorithms so that they can predict the likely emissions associated
with algorithmic training, and then (it is hoped) optimize algorithmic design to reduce energy
consumption.'® In another example, carbon accounting methods for clinical trials have been
developed to help triallists predict emission hot spots. Hot spots often relate to travel, with

online appointments and meetings offering an option for emission reductions. '¢

Second, accreditation systems have been developed that require researchers to adhere
to practices that mitigate research-associated environmental harms. Examples of practices
include: recycling; reducing energy consumption by turning lights and equipment off when
rooms are empty; lowering fume hoods when not in use to save energy; reducing the use of
single-use plastics; and awareness-building for new laboratory researchers. Once assessment
is complete and mitigating practices and processes are in place, laboratories receive an award
or certification. Globally, the most well-known accreditation systems include My Green
Lab® and the Laboratory Efficiency Assessment Framework (LEAF; Table 1).>!° Some
evidence suggests that such accreditation programmes are effective, with small-scale studies
showing increased motivation to tackle environmental harms, increases in recycling and
decreases in laboratory-associated energy consumption.'”!® In 2021, 20 AstraZeneca research
and development laboratories reported a saving of an estimated 1270 185 kWh/year
(4 572 666 MJ/year) after implementing the My Green Lab® accreditation standard,
equivalent to 900 tonnes of emissions.!® In LEAF’s pilot, across 2 years, organizations were

reported to have saved about 2.9 tonnes of emissions. '

Globally, the use of such tools remains voluntary (except for researchers applying to
some fundings bodies in United Kingdom of Great Britain and Northern Ireland), although
uptake is increasing. While few instances exist of the use of carbon calculators for greener

trials,'® LEAF is used in more than 15 countries and 95 institutions’ and My Green Lab® is
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used in more than 4500 laboratories worldwide, with 9500 ambassadors trained in more than
90 countries. My Green Lab® has a particularly strong presence in the private sector. As the
frequency of tool use, as well as the number of tools available, continues to grow, there has
been a push to increase the use of these tools through regulation.?*2! As such, it is vital that
ethical and social issues associated with the use of these tools are examined, particularly on
questions of tool effectiveness and justice. In terms justice, this imperative is important
because these tools have so far only been developed in high-income countries, particularly
the United Kingdom and the United States, and the European Region. In this article, we
describe these ethical and social issues, emphasizing the need for the careful use of these
tools if we are to ensure their continued development and proliferation in an effective and just
way. In the following sections, we describe three main considerations related to:

(i) responsibilities; (ii) tool effectiveness (including issues associated with behaviour change,
rebound effects, research quality and compliance-based approaches); and (iii) social and
environmental justice concerns given that these tools have been developed in high-income
settings. Our aim is not to discourage the use of such tools, but to identify, as much as
possible, the ethical and social issues that must be considered as these tools are increasingly
adopted in health research. By mapping these concerns, our aim is to raise awareness of them
among implementers and enable reflection when using the tools. As the field evolves, it will

become clearer how and where the issues we raise are seen and how to address them.

Responsibility

Tools have been developed on the premise that researchers have a responsibility to mitigate
the potential environmental harms of their research practices. A case has been made for this
premise by arguing that everyone has a duty to reduce their negative environmental impacts
as we should all take collective responsibility for climate change and environmental
degradation.?? However, this argument may place undue burdens on researchers and
unintentionally shift responsibility away from the broader structural, institutional and
geopolitical factors associated with the environmental harms of research.?* These factors
include, for example, institutional regulation, legislation and broader changes to pro-
innovation, neo-liberal models of governance that prioritize consumption. Addressing these
factors would likely be more effective in mitigating harms than efforts at the individual

research level. These discussions are well established in the literature.>?+2°

Effectiveness
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Effectiveness is a key aspect of tool use: ineffective tools lead to wasted time and resources.
In the following subsections, we describe various factors that need to be considered by tool
implementers (individuals, institutions, funding bodies and policy-makers) if tools are to be
as effective as possible. These factors include the need to ensure that: (i) the use of a tool
leads to relevant behaviour change; (ii) behaviour change based on the use of a tool does not
unintentionally increase environmental harms in other areas; (iii) the use of a tool does not
distract from the fact that a key way to undertake environmentally sustainable research is to
conduct research that has social value, is rigorous and is of good quality; and (iv) the use of
tools does not mask the need to reflect on environmental harms that cannot be mitigated by

using the tools.

Behaviour change

The development of tools is driven by an expectation that researchers will change their
behaviour following the use of a tool and this change will lead to real reductions in research-
related environmental harms (that is, tools will be effective). However, individual, social and
political factors complicate this assumption. A wide range of behaviour change models have
long complicated simplistic presumptions that behaviour change is straightforward. These
models point to, for example, the role of collective action, issues with institutional change
and inertia, and the importance of the political economy, behavioural nudges, social norms
and economic incentives.?’ >’ The widely accepted Capabilities, Opportunities, Motivations,
Behaviour (COM-B) model,*® while criticized,?! draws attention to these limitations. COM-B
attempts to incorporate the wide range of factors affecting behaviour change into one
framework, claiming that in any setting, behaviour change requires individuals to have the
capability (ability), opportunity and motivation (willingness) to change. Capability refers to
whether researchers know how to address environmental harms associated with research. The
use of tools might be one example of this capability, as would training courses to teach
researchers how to use tools, meetings and online forums to share ideas, or through
spontaneous thinking (for example, choosing to recycle). Opportunity refers to the social,
political, cultural and organizational factors within health research settings that allow
researchers to make changes, including the support of research institutions for the reduction
of the adverse environmental harms of research through policies and practices. In some

countries, such as United Kingdom, such policies are now being enforced.

Finally, even with the ability and opportunity, changes in researcher behaviour will

not happen without motivation. Research in high-income countries has shown that some
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health researchers think environmental harms fall outside of their responsibility,’ or that,
even when they want to address environmental harms, mitigating these harms requires too
much time and effort as other motivations are more important. These other motivations
include the need to conduct and publish research at a fast pace, the need to secure more
funding and other work-based demands. Together, these factors make it difficult for
researchers to prioritize behaviour change.3>** Furthermore, interviews with health
researchers working in dry laboratories in Kenya and Senegal suggest little motivation to
tackle the environmental harms of research because of the need to prioritize the many
immediate unmet health needs in these countries and because researchers do not consider that
their countries are responsible for these harms.** As such, while tools are being developed to
reduce the environmental harms of research, behavioural change is a substantial barrier that
will need to be overcome on a large scale. Furthermore, questions remain about which
researchers, in which country or region, should have to change their behaviour given long-

standing climate and environmental justice issues across different geographic contexts.

Rebound effects

Even if researchers change their behaviour in response to the use of tools, this change may
not be sufficient to achieve sector-wide reductions in environmental harms. This outcome is
because single tools will only be able to address some specific environmental harms. For
example, if behaviour changes in one area inadvertently alter behaviour elsewhere, this
change may lead to increases in consumption or at least to lower than expected reductions.
This scenario is now a well-established phenomenon known as the rebound effect**3* and
illustrates the need to make clear the interconnections between reductions in environmental
harms from tool use and any resultant behaviour changes in response to these reductions. To
provide an everyday example, a state may choose to improve the efficiency of its currently
congested roads by building more roads. However, without constraining how many vehicles
can be bought by consumers, more roads may lead to the purchase of more vehicles and
ultimately more traffic, which leads to more congestion. An approach that recognizes these
interdependencies and adjusts for them is likely to be more effective in achieving the desired

outcome.

Rigorous research
Another implicit assumption is that the tools are the most appropriate way to fix

environmentally harmful research practices. This assumption may distract from the
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importance of robust research practices, such as appropriate research design, planning and
reproducibility, as a key component of reducing environmental harm. Less rigorous research
practices can lead to unnecessary use and waste of resources.*® Furthermore, any lack of
reproducibility, or lack of correction for irreproducibility, means that any efforts to reduce
environmental harms associated with the research process are wasted because the research
process itself has no value.3” As such, consideration of the environmental harms of health
research should not be a separate addition to the research process through tool use, but should
be implicit in the research design. Rigorous, well-planned research based on robust methods
will produce less environmental harm, or at least more proportional benefit, because it
reduces unnecessary research practices, thereby reducing research waste and environmental

waste, while delivering reproducible research and reliable results.

Compliance-based approaches

As more tools are developed in high-income countries, some high-resource settings are
shifting towards the mandatory use of tools through top-down policies. In the United
Kingdom, two large health research funding bodies (Wellcome and Cancer Research United
Kingdom) now require fund recipients to work in research laboratories with recognized
environmental sustainability accreditation from, for example, LEAF and My Green Lab®. In
addition, some research councils in the United Kingdom have piloted or now include
environmental assessment criteria for funding proposals. Furthermore, funding bodies
alongside other United Kingdom research institutions have developed an agreement for
environmentally sustainable research that is targeted at other funding bodies, higher
education institutions and researchers.?® In the European Region, other countries are
exploring or have implemented measures to encourage environmentally sustainable research.
For example, Science Foundation Ireland is piloting My Green Lab®; the European
Commission’s Marie Sktodowska-Curie Actions Fellowship has a code of good practice for
environmentally sustainable research (Green Charter); the German Science Foundation and
Foundation for Polish Science have an environmental assessment criterion within funding
application forms; and the French government requires artificial intelligence-related
applications in national funding calls to include carbon footprint estimates of their models.>®
Outside Europe, environmental considerations in other countries include the Democratic
Republic of the Congo’s Guidelines for the ethical review of research involving human
subjects in DR Congo, which requires a “preliminary assessment of economic, social, cultural

and likely environmental factors” in the context of collective consent when conducting
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research involving “traditional knowledge or the sacred rights of an indigenous

community.”’

Together, these compliance-based policies are important steps towards tackling
environmental harms associated with health research quickly and effectively. At the same
time, and while the implementation of these policies is too recent to evaluate, we must not
fall into the assumption that policies alone can address complex environmental issues.
Compliance-based approaches can hinder the reflective capabilities of individuals,
communities and organizations to engage with broader value-centred questions.?® These
questions include: what environmental sustainability means to the health research
community(ies); what the health research community(ies) wants to sustain and how; and how
the community(ies) thinks tensions between different practices or values systems (economic,
financial, personal and environmental) should be addressed. These reflective capabilities are
particularly important if compliance-based policies are exported to other countries, such as
low- and middle-income countries whose communities have different meanings and

understandings of environmental sustainability.

Furthermore, compliance-based policies might also become viewed as a bureaucratic
hurdle imposed in a top-down fashion,*’ or might lead to researchers relinquishing their
responsibilities once a regulation is followed, because they consider their responsibilities are
over and there is no need for on-going reflection through the research process. An issue that
has been seen in research ethics regulation.*! Finally, in extreme cases, a rule-compliance
focus can lead to adverse outcomes; for example, there are instances of researchers reporting
important health research studies with real clinical benefit having been held up because of

t.*? Thus, implementing a compliance-based

questions about compliance-based consen
approach is important, but must not be the only mechanism for tackling the environmental

harms of research.

Tool development

To date, tools have only been developed in high-income countries and most uptake appears to
have been in these countries, although mention of the environmental harms of research has
been made in research policy guidance in some low- and middle-income countries.>® As
mentioned earlier, developing tools in high-income settings and exporting them to another
context, whether that be low- and middle-income countries or underserved communities in

high-income countries, raises ethical and cultural concerns. This concern is explained by the
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fact that research in the social sciences, philosophy and ethics***** has repeatedly shown how
different research communities often have distinct values and practices, even if there is a
wish to address environmental harms in these countries. If this situation exists (it is open to
empirical investigation), then three key ethical concerns arise. First, tools (whether a carbon
calculator or assessment method) may raise different social, ethical and practical issues if
their use affects the practices of local researchers and/or exacerbates existing inequalities due
to undue burdens on researchers.*>*¢ For example, while decentralized trial design can co-
beneficially mitigate the environmental harms associated with clinical trials, a pre-existing
lack of digital infrastructure and digital literacy is a barrier to implementing decentralized
trials in many low- and middle-income countries and some regions of upper middle-income
countries and high-income countries. Implementing decentralized trials could exacerbate
social injustice related to the digital divide, meaning that potential participants in underserved
regions may have less opportunity to take part in such trials. This approach could also
disadvantage clinical trial staff who are not digitally literate. In another example, the types of
practice required to complete accreditation awards may not be available to researchers in
resource-constrained settings, including, for example, access to supply chains for more eco-

friendly materials and/or appropriate recycling and disposal processes.

Second, a tool’s assessment criteria may not align with the priorities of all countries.
For instance, Chile has high renewable energy dependence, but the country is burdened by
environmental pollutants associated with mining, particularly for the digital sector.*’ For this
country, the use of carbon calculators may be less relevant than tools that assess other
environmental factors. This scenario speaks to a more general concern that the focus on
carbon reduction in instruments tackling climate-change reduction has led to so-called
climate tunnel vision*® and net zero dashboards* that pay attention to modelled calculations
of carbon rather than more holistically addressing environmental concerns. Third, some
research practices outside of high-income settings may include ways of knowing that may
have low environmental harms. Focusing on tools may distract us from paying attention to
these ways of knowing. For example, facilities in low- and middle-income countries may
already operate under the principle of resourcefulness in response to a lack of human and
material resources. This situation may have resulted in the development of innovative, less
costly and, accidentally, more environmentally friendly solutions. Some examples include
sharing reagents to reduce leftovers, reusing equipment which otherwise might be

unnecessarily disposed of and washing hands as a substitute for plastic gloves where
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appropriate. Focusing on tools that have been developed in high-income countries may
distract from capturing and learning from these ways of knowing. Finally, broader ways of
knowing and understanding the environment may exist in different countries in which health
research sites operate, including knowledge aligned with Indigenous peoples and other
communities with their own cultural context. This knowledge and understanding may not

align with the implicit norms of tools and needs to be taken into consideration.

Given these issues, we must be careful not to export what it means to conduct health
research in an environmentally sustainable way in high-income settings to other countries.
Understanding what these tools can and cannot do, and how they may work in specific
contexts and communities is important to ensure their effectiveness. The use of tools must
reflect the cultural context in which they are used to ensure fair and just implementation. This
placement must only be done through engagement with (at a minimum) and leadership (at a
maximum) from local communities. In these situations, attention must also be paid to what
researchers in high-income settings can learn from other countries about how best to reduce
research consumption. This approach includes valuing low-waste innovations developed in
settings with constrained infrastructure and recognizing them as legitimate, efficient models
from which all researchers can learn. This approach is not about accepting lower scientific or
safety standards, but realizing that the dominant high-resource methods are not necessarily
more effective than evidence-based lower-resource methods. Adopting this approach should
be seen as a way to benefit from valuable innovations and promote equitable, global
benchmarks. However, doing so will be a challenge as it will require countering dominant
consumption practices and capitalist markets in high-income settings. Overall, more research
and multicountry co-learning is needed to better understand how to address these issues in
practice. This research is now starting, including guidance from the World Health
Organization on how best to design and conduct clinical trials in an environmentally

sustainable way.

Conclusion

Although we acknowledge the advantage of requiring the use of tools to tackle the
environmental harms of research, in our analysis we reflect on the importance of critically
evaluating these tools with respect to their effectiveness and fairness. We call on funders to
verify that these tools are fit for purpose in different contexts and to ascertain that they do not
amplify injustices in research endeavours. Both funders and research organizations must also

ensure that the use of tools does not become another so-called tick-box exercise that diverts
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researchers away from reflecting on the need for wider systemic change in research
processes. Publishers and funders must make sure that the use of tools does not distract from
the fact that environmental considerations are central to and not separate from assuring
rigorous research. Ensuring all these measures are considered will allow us to view tools as
just one instrument in a toolbox needed to re-imagine how research is conducted so that

overall consumption and waste are reduced and benefit from research is maximized.
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Table 1. Examples of tools developed to help researchers reduce the environmental harms associated with their practices

Research Environmental harms Tools

setting Carbon assessment tool Accreditation system

Wet laboratory e Use and disposal of e GES 1point5 (France).8The tool e LEAF: Laboratory Efficiency Assessment Framework (United

(where chemicals and biological calculates carbon emissions Kingdom).® The framework has 48 measures to implement to reduce

experiments
using reagents
and samples
take place)

Dry laboratory
(spaces
dedicated to
computational
research)

Clinical trials

materials

¢ Energy (including for
ultra-low temperature
sample storage)

e Water use

¢ Use of single-use plastics

¢ Energy use to generate,
store and process data

¢ Reliance on mining for
manufacture of digital
hardware and
infrastructures

e Electronic waste
production

e Energy consumption

e Hazardous and
nonhazardous waste,
including
pharmaceuticals

¢ Air pollution due to travel

o Water use

associated with laboratories

e Green Algorithms.'2 The project offers
calculators to assess emissions
associated with training algorithms
(United Kingdom)

e Low Carbon Clinical Trials Group.'
The group provides a method for
quantifying the carbon footprint of
clinical trials (United Kingdom)

environmental harms and has three certification levels: bronze (16
measures), silver (an additional 17 measures), and gold (a further 15
measures). Certification is valid for 1 year.

e My Green Lab® (United States).'® The organization conducts
baseline surveys about laboratory practices with feedback provided.
Laboratories repeat assessment and depending on their new score,
achieve a certain standard. Certification is valid for 2 years.

e EFLM: Green & Sustainable Laboratories (Europe).'" The
certification focuses on energy, water, waste and chemical
management. Applications that achieve at least 75% for each
section are certified as Green & Sustainable Laboratories

e Green DISC (United Kingdom).'® The scheme was developed using
a similar model to LEAF

NA

NA: not applicable.
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