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Cross-discipline evidence principles for
sustainability policy
Evidence-based approaches to sustainability challenges must draw on knowledge from the environment,
development and health communities. To be practicable, this requires an approach to evidence that is broader and
less hierarchical than the standards often applied within disciplines.
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S

ocial and environmental systems
are linked and, as this relationship
becomes ever more apparent,
governments, communities and
organizations are increasingly faced
with, and focused on, problems that are
complex, wicked and transgress traditional
disciplinary boundaries. Indicative of
this focus, 12 of the 17 United Nations’
Sustainable Development Goals directly
reference linkages between human
development challenges and environmental
health, and thus, evidence-based
approaches to the Sustainable Development
Goals must draw on knowledge from the
environment, development and health
domains. In response, the environment,
development and health communities are
investing more in shared, cross-disciplinary
approaches to evaluating the effectiveness
of interventions. This effort requires a
broader, less-hierarchical approach to
evidence than those often applied
within disciplines.
Different kinds of knowledge arise
from research in disciplines that make
fundamentally different philosophical
and methodological assumptions1 or
from knowledge that is entirely outside
the epistemological framework of most
research2. Because different types of
knowledge are useful for different
purposes3 and it is not possible to evaluate
all knowledge using the same criteria, how
knowledge, including evidence, is defined
and interpreted has a major impact on
how understanding complex problems
and potential interventions is approached.
Overcoming the cultural and philosophical
barriers of working with very different
forms of knowledge remains a general
challenge2,4. Here we address the narrower,
but still difficult, problem of integrating
different types of evidence underpinned by
the assumption that it is possible to predict
outcomes of an intervention.
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A common interpretation of evidence
among natural sciences and more positivist
social science approaches is, the body of
information relevant to judging whether
a hypothesis is likely to be true or not5.
Assessing the strength of evidence that
implementing an intervention will result in
a particular outcome (a causal hypothesis),
is a critical step in evidence-based decisionmaking about whether, when and where to
pursue an intervention (or which of many,
possibly untested, interventions to pursue).
Cross-disciplinary approaches to social–
environmental challenges require causal
associations and evidence across various
domains to be considered6. For example,
tackling the use of fire to clear tropical
peat forests crosses the environment,
health and development communities;
fire is an important tool for agricultural
production, but it leads to significant carbon
emissions, the loss of forests and associated
biodiversity, and human respiratory illness
and mortality linked to smoke.
Although there is no universal approach
to assessing evidence, there is convergence
within some disciplines, such as in clinical
medicine7, toxicology and public health8.
These discipline-specific approaches have
grown out of calls since the 1990s for
evidence-based practice and systematic
reviews9. Similarly, a causal empiricist
approach has become the dominant
paradigm in development economics10.
While calls for evidence-based practice have
also encouraged the growth of systematic
reviews in environmental management and
conservation11,12, broader consensus on an
approach to evaluating and determining the
strength and appropriateness of different
types of evidence remains elusive.
Discipline-specific approaches to
evidence, driven in large part by the types
of evidence historically available in different
disciplines, represent a barrier to the sort
of cross-disciplinary understanding of

social–environmental systems embodied in
the Sustainable Development Goals. Using
a medical standard to assess evidence on
environment outcomes, for example, would
mean excluding much candidate evidence
(for instance studies that are observational
rather than experimental), thus reducing the
ability to discriminate the relative strength of
evidence supporting different interventions
and likely missing key insights about
whether and where an intervention will
lead to the desired change13. Alternatively,
assessing evidence in a manner that
employs a different understanding of
validity than medicine can be a barrier to
collaboration across disciplines where health
outcomes are concerned. Even within these
disciplines that have a broadly comparable
interpretation of evidence (for example,
there is some objective truth out there
about whether an intervention causes an
outcome), commensurability is not easy
to achieve. Nevertheless, this is the point.
Increasingly we are faced with evaluating
interventions that do not fall neatly into a
single disciplinary paradigm. To do so,
we require an approach to evidence
assessment that can combine evidence
from different disciplines.
Table 1 describes six different types of
candidate evidence commonly available
within the disciplines of health, development
and the environment. There is no inherent
rank order in terms of the strength of
evidence these six types produce to support
a hypothesis. Some forms of evidence are
more appropriate for particular questions
than others, for example, understanding
whether an intervention will lead to a
behaviour change may be better informed
by qualitative evidence that focuses on
context and perceptions around the
behaviour, than by a quantitative study14.
However, within the disciplines that work
with each type of evidence, there is general
agreement that some modes of information
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Table 1 | Types of candidate evidence to assess causal associations
Evidence type

Description

Quantitative studies

Studies based on inference through numerical data and analysis
that describe the relationship between parts of a system.
Quantitative studies may be experimental, quasi-experimental or
observational.

Qualitative studies

Studies based on inference through a thorough understanding of
a case (or cases) under investigation, without characterizing an
absolute numerical relationship between parts of a system.

Models

Representation of how a system (or part of a system) functions.
Potentially a tool for prediction. Models can be conceptual
or mathematical and are typically, but not always, used in
conjunction with the results of quantitative studies, theory or
expert knowledge.

Expert knowledge

The judgement of those with specialized knowledge obtained
through training or experience. This includes local knowledge,
indigenous knowledge and subject matter expertise.

Theory

A scientifically accepted general principle or body of principles
offered to explain phenomena.

Interpretation of measurement
results

Information gained from measurements that may or may not be
part of study, for example, meteorological records.

The typology characterizes underlying sources and important differences between the types of candidate evidence commonly used, both
explicitly and implicitly, in decisions about interventions in social-environmental systems. These types are not mutually exclusive and a
candidate piece of evidence will, in many cases, reflect more than one of these types of evidence. This set of evidence types reflects only
forms of knowledge consistent with the view of evidence that is the focus of this manuscript.

collection or generation are more precise
or reliable than others, and that some
forms of analysis are less biased than
others. These ‘methodological standards’
for each candidate type of evidence can
be used to determine the quality of
evidence provided15.

Evidence principles

We suggest that a reasonable and practicable
approach to evidence assessment16, which
recognizes and integrates different types
of evidence, is possible. We propose that
four characteristics of evidence represent
foundational considerations when assessing
a body of evidence for a specific question
about causal associations (Fig. 1). Here, we
briefly introduce each of these principles:
•

•
•
•

The variety of evidence types that support an association between a phenomenon or intervention and observed
outcomes
The consistency of the effect found in the
evidence about the causal association
The credibility of the evidence sources
being integrated or considered
The applicability of the evidence to the
question of interest

Multiple types of evidence. Each type
of evidence described in Table 1 has its
own strengths and weaknesses. Where
the answer to a question of association
is supported by more than one type of
evidence, we conclude that it confers

greater confidence that the association
exists than where evidence is only available
from a single type. The basic premise
for this principle is that methodological
variation between evidence types reduces
the likelihood that a reported relationship
is due solely to how a study was conducted,
and that it is unlikely that the limitations of
different types of evidence would each bias
the findings in the same direction. Evidence
assessment schemes commonly recognize
that multiple, unrelated lines of evidence
provide stronger overall evidence17, but
other schemes do not explicitly equate
multiple lines of evidence with multiple
types of evidence as we do here.
Consistency of effect. Where the body
of candidate evidence is consistent in its
findings, this increases confidence in the
answer to the question in view. Consistency
implicitly places value on having a larger
amount of evidence but also has multiple
dimensions to it. Consistency can be
considered in the direction (or sign) of an
association, or for quantitative evidence,
the size and the range or variance of an
effect. Consistency of effect across studies is
considered a central tenet of many evidence
assessment schemes. This is particularly
true of schemes looking to assess general
claims of relationships between a treatment
and outcome for medical interventions7
or exposure and hazard for public health
questions18. Although it is reasonable to
consider a consistent effect as indicative

of strong evidence, variation in findings
across studies does not preclude strong
evidence because there can be good
explanations, often revealed through
qualitative studies, for variation resulting
from the basis for comparison. We
intentionally use consistency rather than
size or magnitude as a term because it is
inclusive of evaluation by evidence types
such as qualitative studies that do not
generally involve magnitude estimations.
Credible sources. Where candidate evidence
is available from sources widely seen as
credible (that is, trusted and believed in),
as judged by the prevailing standards for
that type of candidate evidence, it provides
confidence in characterizing evidence as
strong. Confidence is instilled by the fact
that these sources have standards and
checks in place to ensure methodologies are
appropriately matched to the study question
and that the impact of bias on findings is
minimized19. Although there is no objective
rank of sources by credibility and no source
provides an unequivocal guarantee of study
quality, the process of publication in peerreviewed journals is designed explicitly
to improve and support the credibility of
findings. It would be remiss not to take
advantage of this process to provide an
indication of the credibility of different
pieces of candidate evidence. There is, of
course, a spectrum of credibility within the
peer-review system, but one that defies easy
characterization. Candidate evidence that
comes from sources outside peer review
can be credible, (for example, reports from
UN organizations). However, where most
candidate evidence comes from sources
with the potential for perceived bias
(for example, because of an organization’s
agenda or funding), a thorough assessment
of study designs would be a necessary part of
evidence assessment.
Applicability. Where there is a good fit
between the body of candidate evidence
and the question of interest (for instance,
similarity in the populations, interventions,
and outcomes being considered), it is
reasonable to assume that this evidence
is relevant and therefore has greater
potential for providing strong support.
How applicable candidate evidence is
to the question at hand is dependent on
both the context for the evidence (for
example, the presence or absence of similar
moderator variables and ability to account
for their effect on the outcome) and the
methods used, such as the implementation
of the treatment, the measurement of the
outcome and the basis for comparison
or counterfactual (for example, was the
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Fig. 1 | The four principles that underpin a crossdisciplinary approach to evidence. Where all four
principles are met, the body of candidate evidence
would provide strong support for a hypothesized
causal association.

same outcome of interest measured or
was a related outcome measured). The
applicability principle is akin to the
assessment of evidence directness found in
other evidence grading schemes7, but with
greater flexibility as to what constitutes fit
with the question and context in focus.
The body of candidate evidence would
provide strong support for a hypothesized
causal association where (i) support comes
from multiple types of evidence, (ii) there
is consistency in the pattern of association,
(iii) the evidence comes from credible
sources and (iv) the evidence is highly
applicable to the question of interest. Across
previously published evidence schemes, a
large number of factors or criteria have been
proposed as relevant to an assessment of
evidence strength (for example, whether
a dose-response relationship can be defined,
or whether the design of individual studies
includes randomization). However, we
(authors from a range of disciplines)
consider the four characteristics described
above as unequivocal indicators of the
strength of evidence across disciplines.
In making decisions about interventions,
it is important to know where there is
strong support for a hypothesis, and if there
is not strong support, in what ways it is not
strong (that is, which of the four evidence
principles is not satisfied). Where the
body of evidence is inconsistent with these
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principles, policymakers and practitioners
should be aware of that lack of certainty
in the cross-disciplinary knowledge base.
That does not preclude greater certainty
based on one particular type of evidence,
as judged by the standards of the relevant
discipline and by its relevance to the
question at hand. We have focused on
evidence in the context of evaluating
interventions but there is need for evidence
from a cross-disciplinary knowledge base
throughout a policy process20.
Assessing a body of evidence against
each of the principles requires individual
judgement and will be implemented
variably by different people. This element
of subjective judgment is a near universal
feature of evidence assessment schemes.
Our goal is to provide some foundational
principles of ‘strong evidence’ that will
facilitate understanding and resolution
of these differences in judgment in
the cross-disciplinary teams that are
required to assess candidate evidence on
interventions operating across the domains
of development, environment and health.
These principles intentionally move away
from the hierarchical view of evidence
types prevalent in evidence assessment
schemes. Such a shift is necessary if we are
to effectively confront social–environmental
sustainability challenges with evidence.
Engaging in the full complexity of social–
environmental systems, however, challenges
us to think even more broadly about what
counts as knowledge and knowing.
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