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Abstract: The International Union for Conservation of Nature IUCN) Red List of Threatened Species, a species ex-
tinction risk assessment tool, has been guiding conservation efforts for over 5 decades. It is widely assumed to have
been instrumental in preventing species from moving closer to extinction and driving recoveries. However, the
impact of the IUCN Red List in guiding conservation has not been evaluated. We conducted, transcribed, and coded
interviews with experts who use the IUCN Red List across a range of sectors to understand how the list is used in
conservation. We developed a theory of change to illustrate how and why change is expected to occur along causal
pathways contributing to the long-term goal of the IUCN Red List and an evaluation framework with indicators for
measuring the impact of the IUCN Red List in generating scientific knowledge, raising awareness among stakehold-
ers, designating priority conservation sites, allocating funding and resources, influencing development of legisla-
tion and policy, and guiding targeted conservation action (key themes). Red-list assessments were the primary input
leading to outputs (scientific knowledge, raised awareness), outcomes (better informed priority setting, access to
funding and resource availability, improved legislation and policy), and impact (implemented conservation action
leading to positive change) that have resulted in achievement of IUCN Red List goals. To explore feasibility of
attributing the difference made by the IUCN Red List across themes, we studied increased scientific knowledge,
raised awareness, access to funding and resource allocation, and increased conservation activity. The feasibility
exploration showed increased scientific knowledge over time identified through positive trends in publications
referring to the IUCN Red List in the literature; raised awareness of the list following high IUCN activity identified by
peaks in online search activity; an increased proportion of conservation funding bodies requesting IUCN Red List
status in the application process; and, based on interviews with Amphibian Specialist Group members, red-list as-
sessments were essential in connecting relevant stakeholders and ensuring conservation action. Although we iden-
tified the IUCN Red List as a vital tool in global conservation efforts, it was challenging to measure specific impacts
because of its ubiquitous nature. We are the first to identify the influence of the IUCN Red List on conservation.
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Un Marco de Referencia para la Evaluacion del Impacto de la Lista Roja de Especies Amenazadas de la UICN

Resumen: La Lista Roja de Especies Amenazadas de la Union Internacional para la Conservacion de la Naturaleza
(UICN), una herramienta para la valoracion del riesgo de extincion de las especies ha guiado los esfuerzos de
conservacion durante mas de cinco décadas. A partir de esto, se ha asumido como generalidad que la lista ha
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sido determinante para prevenir que las especies se acerquen mas a la extincion y para impulsar la recuperacion
de especies. Sin embargo, todavia no se ha evaluado el impacto que la Lista Roja de la UICN ha tenido en las
directrices de la conservacion. Realizamos, transcribimos y codificamos entrevistas con expertos que usan la Lista
Roja de la UICN en una gama de sectores para asi entender como se usa la lista para la conservacion. Desarrollamos
una teoria de cambio para ilustrar como y por qué se espera que ocurra un cambio en Atorno a las vias causales que
contribuyen al objetivo de largo plazo que tiene la Lista Roja de la UICN. También formulamos un marco de trabajo
con los indicadores necesarios para evaluar el impacto que tiene la Lista Roja de la UICN en la generacion de
conocimiento cientifico, la creacion de conciencia entre los actores sociales, la designacion de sitios prioritarios
para la conservacion, la asignacion de fondos y recursos, la influencia sobre el desarrollo de la legislacion y de las
politicas, y la orientacion de acciones de conservacion enfocadas (temas clave). Las evaluaciones de la lista roja
fueron los aportadores principales que derivaron en resultados (conocimiento cientifico, creacion de conciencia),
consecuencias (establecimiento de prioridades mejor informadas, acceso a financiamiento y disponibilidad de
recursos, mejorias en la legislacion y en la politica) e impactos (acciones implementadas de conservacion que
derivaron en cambios positivos) que han resultado en la obtencién de objetivos de la Lista Roja de la UICN. Para
explorar la viabilidad de la atribucion de la diferencia que genera la Lista Roja de la UICN en todos los temas clave
estudiamos el incremento en el conocimiento cientifico, la conciencia generada, el acceso a financiamientos y la
asignacion de recursos, y el crecimiento en las acciones de conservacion. Esta exploracion de la viabilidad mostr6
un incremento con el tiempo del conocimiento cientifico, identificado por medio de tendencias positivas en
las publicaciones de la literatura referidas a la Lista Roja de la UICN. También mostré una mayor conciencia por
la lista tras una alta actividad de la UICN, la cual identificamos por medio de picos en la actividad de busqueda
en linea. Finalmente, la exploracion arrojo una proporcion crecida de organizaciones de financiamiento para la
conservacion que solicitaron el estado de la especie en la Lista Roja de la UICN durante el proceso de aplicacion
y, con base en entrevistas realizadas a miembros del Grupo Especialista en Anfibios, que las valoraciones de la lista
roja fueron esenciales para conectar entre si a los actores relevantes y para asegurar las acciones de conservacion.
Aunque identificamos que la Lista Roja de la UICN es una herramienta vital para los esfuerzos mundiales de
conservacion, fue todo un reto medir los impactos especificos debido a su naturaleza ubicua. Somos los primeros
en identificar la influencia que tiene la Lista Roja de la UICN sobre la conservacion.

Palabras clave: anfibios, evaluacion del impacto, financiamiento de la conservacion, hipotesis de contraste,
teoria del cambio
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Introduction

The International Union for Conservation of Nature
(IUCN) Red List of Threatened Species is the leading
authority on global species extinction risk (Rodrigues
et al. 2006; IUCN 2019). During its 5 decades, the [UCN
Red List has developed from a subjective list of threatened
species compiled by a relatively small group of experts
to a scientifically robust, rigorously applied assessment

of species extinction risk and threat status based on
quantitative criteria and categories (Mace et al. 2008). To
date, IUCN Red List assessments have been completed to
identify extinction risk for over 105,000 species across
several whole major taxonomic groups, including birds
(BirdLife International 2017), mammals (Schipper et al.
2008), amphibians (Stuart et al. 2004), and reef-building
corals (Carpenter et al. 2008). In an attempt to resolve
the underrepresentation of hyperdiverse species groups,
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Stuart et al. (2010) set an ambitious target to reach
160,000 TUCN Red List assessments by 2020.

The overall goal of the IUCN Red List is to provide
information and analyses on the status, trends, and threats
to species to inform and catalyze action for biodiversity
conservation. This goal has 2 subgoals: identify and
document species facing the highest extinction rates
and provide a global index of the state of change of
biodiversity by using IUCN Red List data to identify and
monitor trends in species threat status. To achieve these
goals, IUCN aims to establish a baseline from which to
monitor the change in status of species, provide a global
context for the establishment of conservation priorities at
the local level, and monitor the status of a representative
selection of species that cover the major ecosystems of
the world QUCN Red List Committee 2017).

As a highly respected source of information, the
IUCN Red List influences many aspects of conservation
(policy development, awareness raising, priority setting,
resource allocation [Collar 1996; Rodrigues et al. 20006;
Hoffmann et al. 2008]). Its reputation is built upon the
collaboration of multidisciplinary experts, including
members of IUCN'’s Species Survival Commission (SSC),
red-list partner organizations, IUCN members, univer-
sities, museums, research institutes, nongovernment
organizations (NGOs), governments, and conservation
practitioners across the world. The ITUCN Red List assess-
ment process requires assessors to follow scientifically
rigorous guidelines and assign any species (excluding
microorganisms) to 1 of 8 categories of extinction
risk according to an objective set of criteria, based on
data linked to population trend, size, and structure and
geographic range and their trends over time (JUCN 2012).

It is widely assumed that the development and
implementation of the ITUCN Red List has led to positive
conservation results, and the list is frequently referred
to as one of the most influential tools in conservation
(Rodrigues et al. 2006). However, with rare exceptions
(e.g., Jari¢ et al. 2017), this influence has not been sys-
tematically measured. Monitoring and evaluation allows
measurement of a project or program’s success toward a
desired outcome and impact, while increasing account-
ability, transparency, and cost-effectiveness (Salafsky &
Margoluis 1998). Despite this, sufficiently robust
monitoring and evaluation is typically not carried out in
conservation, often because it is considered time-cons-
uming, resource intensive, or of low priority (Ferraro &
Pattanayak 20006). Given the all-encompassing, complex,
and long-running nature of the [IUCN Red List, designing
an appropriate evaluation framework that allows changes
to be reliably quantified and attributed to the existence
and operations of the IUCN Red List is challenging.

Typical approaches to evaluation that enable robust
attribution of impact require appropriate indicators
to be identified, against which improvement can be
measured. However, the impact of the IUCN Red List is
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a result of multiple, complex, and interrelated factors,
making typical evaluation approaches difficult to apply.
Process tracing is one method that works well in these
circumstances (Collier 2011; Woodhouse et al. 2016).
This approach uses qualitative information to evaluate an
intervention and provide insight into causal mechanisms
through comparisons of hypotheses based on a theoreti-
cal scenario (i.e., a theory of change, literature review, or
past experience) and the current scenario (Salafsky et al.
2002). During the evaluation process, it is critical to con-
sider a counterfactual scenario in which the intervention
did not take place (e.g., What might have happened if
the TUCN Red List had not been developed?) to ensure
the full impact of the intervention can be measured.

We sought to lay the groundwork for measurement
and ongoing monitoring of the impact of the IUCN Red
List on species conservation by developing a theory
of change that simplifies and helps one visualize the
interrelated potential changes brought about by the
IUCN Red List. We used this to devise an evaluation
framework and sets of indicators to assess the impact
across the 6 identified themes and scales and gathered
preliminary evidence of the IUCN Red List’s impact
through quantitative and qualitative case studies on a
subset of indicators. We did not seek to assess the relative
merits of the TUCN Red List against other threatened
species categorization systems or processes, for which
previous studies (e.g., De Grammont & Cuaron 20006;
Harris et al. 2012) provide an existing evidence base.

Methods

Following an introduction to our study, we asked experts
at the 2016 meeting of the IUCN Red List Committee
from a range of sectors, including Red List Committee
members, conservation NGO members, members of
funding bodies, and those engaged in conservation policy
to participate in an interview. These interviews aimed
to develop a deeper understanding of how the IUCN
Red List was used in conservation and whether the list
was perceived as having a positive, neutral, or negative
impact on global species conservation. We asked
interviewees about their relationship to the IUCN Red
List (i.e., red-list committee member, red-list assessor, or
red-list user), whether they use the IUCN Red List directly
or indirectly and what they believe the biggest impact of
the list is. We used snowball sampling to identify other
interviewees with different stakeholder roles across sec-
tors and regions. Interviews were conducted until new
information regarding impact themes stopped emerging.
Interviews were conducted in accordance to Imperial
College London’s Human Research Ethics protocol.

We transcribed and coded responses to identify
frequently discussed themes that could be represented
as elements of a theory of change. Three scales were
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identified through the interviews, and the impact
themes were broken down depending on which of these
scales they acted: species, major taxonomic group or
regional; or global. We developed a conceptual theory
of change by mapping the ways in which causality
could be assumed between elements along the activity
and input-outcome-output-impact continuum. The
long-term impact goal of the IUCN Red List aligns with
the impact-oriented Convention on Biological Diversity
Aichi Biodiversity Target 12: “the extinction of known
threatened species has been prevented and their ITUCN
Red List conservation status, particularly of those most
in decline, has been improved and sustained.” We
then developed an evaluation framework consisting
of outputs and outcomes, indicators, assumptions,
and methods across each element and scale and
considered a counterfactual scenario against which a
fuller representation of the impact of the IUCN Red List
could be obtained (details in Supporting Information).

The 6 broad elements identified through the theory
of change and evaluation framework were: increased
derived scientific knowledge; raised awareness of
conservation issues; better understood conservation
priorities and planning; more or better targeted funding
and resource allocation; legal and policy development
or change; and more or better targeted conservation
action. Of the 56 indicators we developed (Supporting
Information), we examined 4 that were in the scope
of our study to test IUCN Red List impact: global-
scale increases in scientific knowledge, awareness
of conservation, funding and resource allocation and
increases in species-scale conservation action.

The literature citing the IUCN Red List increased each
year from 1989 to 2005 (Hoffmann et al. 2008). We
hypothesized this trend would continue and the volume
of scientific publications in which the IUCN Red List was
used as a source of information would increase each year.
We used Web of Science to identify trends in publications
in peerreviewed journals of articles containing the
search term “red list” or “red data book” in the title,
abstract, or keywords from 1 January to 31 December
1989-2017 (date last checked 31 January 2019). We
repeated this search in Google Scholar, which searches
whole documents of gray literature and peer-reviewed
articles. With the counterfactual (i.e., the IUCN Red List
ceased to be relevant to conservation), we expected the
number of articles and documents referencing or citing
the JUCN Red List to level off over time. We used this
as a counterfactual rather than, for example, the general
trend in the amount of conservation literature because
we were not interested in the relative growth of the
field, but in the actual use of red lists in conservation.

The IUCN Red List generates significant public
interest, for example, through media attention or
through status displays in educational materials of zoos,
aquariums, and botanic gardens. We hypothesized that

635

the volume of information shared online increases over
time and reaches increasingly wider audiences, which
then increases search activity for the IUCN Red List. This
increase was expected to be most apparent following
particular IUCN Red List events or campaigns (e.g., 2008
Global Mammal Assessment). Using Google Trends, we
examined the popularity of the search term “red list”
relative to the total search volume over time. If media
attention generated through the ITUCN Red List was not
reaching a wider audience, we expected no change
in frequency of searches for “red list” over time or
regions.

The IUCN Red List is frequently referred to as a key
influence in donor funding. For example, the Global
Environment Facility (GEF) includes information from
the ITUCN Red List in its System for the Transparent
Allocation of Resources (STAR) (Mohner & Klein 2007;
Vié et al. 2009). The value of the IUCN Red List to donors
and funding bodies is in its ability to divide all species
into assessed versus unassessed and to divide assessed
species into 8 categories in a transparent and value-
neutral way. Donors interested in threatened species
conservation can allocate their resources to species
most in need of conservation action, in potential need,
or requiring further research. Key conservation funding
streams were identified in key-informant interviews and
through an online search (funding bodies supporting
“biodiversity conservation” or “wildlife conservation” as
their main purpose), which continued through snowball
sampling until new information stopped emerging.
Following a review of grant application guidelines, we
categorized species-focused funding bodies by maximum
size of available grants (small, US$<5,000; medium,
US$5,000-49,999; large, US$>50,000), and whether
funding applications required applicants to list a species’
IUCN Red List status, species threat status determined
by an alternative mechanism, or whether this was not
requested. The counterfactual is that, in the absence
of the list, funding decisions would rely on other risk
ranking protocols or some other mechanism.

The IUCN Red List is considered helpful in prioritizing
species for conservation attention and for action to
prevent them moving closer to extinction. We hypoth-
esized that following the completion, or reassessment,
of an IUCN Red List assessment that placed or uplisted a
species in a threatened category, the species or group of
species would receive increased conservation attention
(e.g., habitat protection, captive breeding). To explore
this, we selected the Amphibian Specialist Group (an
TUCN SSC Specialist Group with completed ITUCN Red
List assessments across all species) and developed
a timeline depicting the chain of events leading to
conservation action. We conducted semistructured key-
informant interviews with red list authority coordinators
to determine key events that followed the assessments
and whether and how this ultimately led to increased
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knowledge, awareness, resource allocation, and con-
servation action for amphibians. The counterfactual
was no change in conservation attention to amphibians
following the Global Amphibian Assessment or a focus
of conservation on species or groups not in IUCN Red
List threat categories.

Results

No new significant information from experts was ret-
rieved after 28 informal discussions with stakeholders
(Supporting Information). Six broad elements of a
theory of change were identified: improved scientific
knowledge (14 respondents identified scientific know-
ledge as a key impact of the IUCN Red List); raised
awareness of conservation issues (7); better understood
conservation priorities and planning (13); more or
better targeted funding and resource allocation (7); legal
and policy development or change (24); and more or
better targeted conservation action (12). The conceptual
theory of change, based on the information given in the
interviews, defined how the 6 themes were perceived
as interrelated and lead to long-term goals (Fig. 1).

Red List Impact

Searches for “red list” or “red data book” identified
similar positive trends in peer-reviewed journals and gray
literature from 1989 to 2017, indicating an increase in
scientific knowledge generated through the completion
of IUCN Red List assessments and national red-list assess-
ments and the general availability of IUCN Red List data
(Fig. 2). Number of mentions in peer-reviewed articles in-
creased from 0 in 1989 to 666 in 2017 and gray literature
pieces increased from 314 in 1989 to 15,300 in 2017.

Google Trend data for “red list” begins in 2008 and
continues to the present. The 2 largest peaks in “red
list” returns from the News Search filter from 2008 to
2015 were in October 2012 and 2008 following the
IUCN World Conservation Congresses (WCC) held in
Jeju (relative score 100) and Barcelona (relative score
58), respectively. Peaks in attention following the WCC
or red-list events also occurred over shorter periods. For
example, in 2008 there were peaks in search activity
that coincided with the release of the Global Mammal
Assessment (Schipper et al. 2008) at the WCC, release of
the Global Coral Assessment (Carpenter et al. 2008), and
a press release about great apes from the IUCN (Fig. 3).

We identified 41 species-focused funding bodies
(Supporting Information). A much higher proportion of

Inputs Outputs

Outcomes Impact

i Species level impact

ii.  Regional
level impact

Improved derived scientific
knowledge
Increased knowledge on status and
threats to particular species
ii.  Increased knowledge on status od

iii.  Global level impact

e

Conservation priorities better identified and

understood:

i, Threatened species that most urgently require
protection are prioritised

ii.  Regions or taxonomic groups with high threat
status prioritised

iii.  Global network of priority sites used to develop
and expand protected area networks

and threats to taxonomic groups and
r regional biodiversity
TUCN SSC iii.

Status of and threats to global
Specialist Groups biodiversity understood
and Red List

Authorities
complete Red List

Funding and resource allocation better
talgeted
Donors more willing to invest funding
conservation efforts for particular threatened
species

ii. i and

ic group

More or better targeted

conservation implementation

and action:

i.  Increase in targeted
conservation actions for most

threatened species

ii.  Increase in targeted
conservation action across
threatened taxonomic groups
or regions

Long term
impact aligned
with Aichi Target
12: Extinction of
known threatened

Raised awareness in stakeholders:
The status of and threats to

assessments with

efforts institutions, governments and NGOs
more effective

species has been
prevented and

iii. Increase in global
conservation actions towards

and grey literature
+ TUCN Red List assessment data is available and

* Species are prioritised because of their threat status efforts

increasing i A : " b x5 = threatened i their conservation
geographic and Pam_cular species and action iii. ~Globally flexible funding is mcrea‘sed_and/or SAIEDCC Species status, particularly
f required are better known better targeted to conservation action in 5§
taxonomic i The + threatened t. s 1o biodiversity crisi of those most in
coverage ii. e most threatened taxonomic response to biodiversity crisis decline, has been
groups or regions and actions improved and
. Tequired are better known L islation and policy developed or changed: sustained
Global biodiv d i e e
ks oba dw iversity cbnsns all:( Conservation action implemented at the species level as a
fequired actions afe beller oW result of national policy an d legislation (i.e. Protected Areas,
across wider scientific community species ion. habitat o aiid. 6 | laws)
and general public ii.  (a) Avoided environmental degradation by influencing
business and industry decisions making through policy
development
(b) Chauges to institutional environmental policies of business
il Iti-lateral envi I policy and
legislation (i.e. Protected Areas, IBA’s, CITES, CMS, CBD,
Aichi) leads to implementation of conservation action
Key assumptions (for « TUCN Red List assessments are scientifically « Stakeholder collaborations and knowledge sharing methods are developed or « Conservation action decisions are made with
further detail, see Appendix rigorous and robust maintained consideration to policy and legislation
S2): * Data is published through peer-reviewed journals * Governments want to actively protect biodiversity in order to reach targets + Conservation success and failures are shared

Legislation and/or policy are developed using TUCN Red List data at local,
regional, national and international levels to protect threatened species
accessible  Donors consider species threat status when choosing to support conservation

in an attempt to replicate success and avoid
failure

Figure 1. Draft theory of change mapping the interrelated nature of impact elements that contribute to the
overarching International Union for Conservation of Nature (IUCN) Red List impact goals ($5C, Species Survival
Commission; NGO, nongovernmental organization; IBA, Important Bird and Biodiversity Area; CITES, Convention
on International Trade in Endangered Species; CMS, Convention on the Conservation of Migratory Species of Wild

Animals; CBD, Convention on Biological Diversity).
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Figure 2. Trend in number of returns when searching for the term “red list” or “red data book” in (a) Google
Scholar searches of whole articles of gray literature and (b) Web of Science searches of title, Reyword, and abstract

of peer-reviewed literature from 1989 to 2017.

species-focused funding bodies and donors requested
applicants state the IUCN Red List status of the focal
species (66%) than funding bodies that requested threat
status based on an alternative mechanism (29%) or did not
request threat status (5%) (Table 1). These results held
true regardless of maximum grant size; medium grants
had the highest proportion requiring IUCN Red List status
be declared (74% vs. 67% for small and 54% for large).
Key-informant interviews revealed the importance of the
IUCN Red List in enabling a more strategic and targeted
allocation of resources (e.g., “Having the [[TUCN] Red
List as a scientifically correct and impartial tool is crucial

for making funding decisions” [conservation funding
manager]). However, interviewees also suggested
that without the establishment of the ITUCN Red List,
alternative mechanisms would have been developed as
a means of targeting resources (e.g., [The TUCN Red
List] makes it easier to get funding ... It would be more
difficult to allocate resources without the red list; we
would need NGOs and partners to beat the drums of
conservation” [collection manager]).

Interviewees stated that, following the rigorous
application of IUCN Red List categories and criteria,
targeting of threatened species for conservation
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Figure 3. Largest relative peaks in searches for the term “red list” in the News Search filter on Google Trends from
(a) January 2008 to December 2015 (October 2008 relative score 59; October 2012 100; November 2012 68; June
2013 51) UCN, International Union for Conservation of Nature; WCC, World Conservation Congress; Barcelona,
2008 meeting of WCC; Jeju, 2012 meeting of WCC) and (b) 1 January to 31 December 2008 (weeks commencing 2
March, relative score 12; 18 May, following completion of IUCN Global Coral Assessment, relative score 19; 10
August, following IUCN great apes press release, relative score 23; 5 October, following the WCC meeting in
Barcelona and the release of the Global Mammal Assessment, relative score 100).

increases to prevent them from moving closer to
extinction. We identified several key steps leading
to increased conservation following assessment. The
conservation community only started engaging in
amphibian conservation following the red-listing process
(Stuart et al. 2004), which was completed 15 years after
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declines were first recorded in 1989. This led to an
expansion in the number of organizations focusing on
amphibian conservation (e.g., Threatened Amphibian
Programme of The Endangered Wildlife Trust established
in 2012) and in amphibian conservation organizations
(e.g., Amphibian Ark established in 2007). It is expected
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Table 1. Size of grants available, number of funding bodies or donors with species-targeted funding, and percentage of each sized grant requesting

IUCN Red List status through application procedures.

Funding ap-
Funding ap- Pplications
Funding ap- Dplications that do not
Pplications requesting require
No. of requesting Percentage alternative  Percentage species Percentage
Sunding IUCN red of total threat of total threat of total

Grant size (US$) bodies list status JSunds status Junds status Junds
Small (<5,000) 9 6 66.7 2 222 1 11.1
Medium (5,000-49,999) 19 14 73.7 5 26.3 0 0
Large (>50,000) 13 7 53.9 5 38.5 1 7.7
Totals 41 27 65.8 12 29.3 2 4.9

that there would have been increasing knowledge as
scientists continued to identify the rapid and global
declines in amphibian populations, but this would not
have resulted in the global amphibian conservation
work being conducted today had not the red listing
of all amphibians been completed and publicized
in 2004. The need for communication between red-
list authorities, species experts, academics, funders,
governments, and conservation practitioners was
repeatedly highlighted as a crucial requirement for
successfully securing resources, influencing policy, and
ultimately implementing conservation action plans (e.g.,
“The IUCN) Red List brings the threat of species to the
attention of the right stakeholders, which enables the
right people to communicate” [SSC Red List Authority
Coordinator]). The completion of the Global Amphibian
Assessment triggered a series of events that increased
research (Supporting Information) that identified habitat
loss and disease as the main threats to amphibians. It also
secured funding for amphibian-focused conservation
through the Leapfrog Conservation Fund, which
directs funds to support conservation of amphibian
species listed as threatened by IUCN. Without the
Global Amphibian Assessment, it would be reasonable to
assume these funds (among others, such as the Rainforest
Trust) might not have been mobilized to such an extent.
The Global Amphibian Assessment also increased
interdisciplinary collaboration and commitment to
amphibian conservation between the Amphibian Survival
Alliance and 100 partner organizations and supported
research, education, and habitat programs (Fig. 4).
Although discussed in interviews, a specific indicator
was not developed and tested for the priority setting and
conservation planning or policy and legislation elements.
However, red-list data were perceived by interviewees
as essential criteria in priority setting and conservation
planning. Foremost among these is the identification of
Key Biodiversity Areas (KBA), sites that contribute signif-
icantly to the global persistence of biodiversity. Under
KBA Criteria and Thresholds, sites that qualify for KBA
status “hold a significant proportion of the global

population size of a species facing a high extinction
risk and so contribute to the global persistence of
biodiversity at generic and species level. Species that can
trigger criterion A1 encompass those assessed as globally
Critically Endangered, Endangered or Vulnerable on the
IUCN Red List of Threatened Species” (IUCN 2016). It is
also important to consider the role of the IUCN Red List
in avoiding or mitigating biodiversity loss through infras-
tructure development. This is evidenced by the incorpo-
ration of the ITUCN Red List in the International Finance
Corporation (IFC)’s Performance Standard 6: Biodiversity
Conservation and Sustainable Management of Living Nat-
ural Resources. The IFC is the largest global development
institution focused on the private sector in developing
countries, and performance standard 6 states that “In
areas of critical habitat, the client will not implement
any project activities unless it is demonstrated that: The
project does not lead to a net reduction in the global
and/or national/regional population of any Critically
Endangered or Endangered species over a reasonable
time period, as listed on the IUCN Red List of Threatened
Species.”

The development of legislation and policy was the
most frequently discussed impact theme of the IUCN Red
List, but the most complex to evaluate. Key-informant in-
terviewees revealed difficulties associated with using the
IUCN Red List in legislative decisions of cross-boundary
species: “We have a particular issue with cetaceans. Some
are listed as threatened globally [on the IUCN Red List] on
the basis of decline criteria, but if they have not declined
in some areas they are not threatened locally. Countries
that consider them not declined are actively loath to
treat them as threatened” (SSC member). However,
the limitations of the IUCN Red List are considered
largely irrelevant to policy makers: “A lot of criticisms
come from scientists because they think the [TUCN] Red
List is not perfect...but to officials the fact that it’s
imperfect is almost irrelevant, they accept the limitations
and use the Red List as a measurable tool....don’t
let the best be the enemy of the good” (conservation
scientist).
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Figure 4. Timeline of events leading to amphibian conservation action following the completion of International
Union for Conservation of Nature (IUCN) Red List of Threatened Species assessments contributing to the Global
Amphibian Assessment (SSC, Species Survival Commission; ASA, Amphibian Survival Alliance).

Discussion

Measuring the effectiveness of a widely used conserva-
tion tool in general, and the IUCN Red List in particular,
is clearly challenging. The variety of ways in which
the IUCN Red List influences conservation at a range
of scales, in both direct and indirect ways, means it
is practically impossible to fully disentangle its role
from other influential factors to measure the difference
it makes in each impact theme and the interactions
between them. Nonetheless, we developed a theory of
change of how the IUCN Red List can lead to positive
results for conservation and potentially informative
indicators that could be used to monitor its influence in
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the future, foster better appreciation of its role within
conservation, and possibly generate more support.
Without a system of robust, quantitative categories
and criteria and the input of the IUCN SSC Specialist
Groups and Red List Authorities in completing red-list as-
sessments, the IUCN Red List would not be the objective
and scientifically credible measure of extinction risk that
it is today. The positive trend in references to “red list”
and “red data book” in both scientific and gray literature
confirms that the use of red-list status as a proxy for
increasing knowledge about species extinction risk is
increasing and people are using the IUCN Red List as
a source of information (Stuart et al. 2010). This rapid
increase, especially in gray literature, demonstrates the
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ubiquitous nature of the IUCN Red List, indicating the
potential of the list to significantly influence communi-
cation and awareness raising of species extinction risk
to the scientific community and wider audiences. As
demonstrated using the Global Amphibian Assessment, it
is possible that data collated through a red-list assessment
can lead to a chain of events that trigger considerable
conservation action and even resource mobilization.
This collation of scientific knowledge that happens as
part of the red-listing process appears to be instrumental
in developing criteria that determine the selection of
conservation priority sites and in deciding where to
allocate limited conservation resources and where to de-
velop or change legislation. These suggest that enabling
the Barometer of Life to reach its goal of 160,000 species
by 2020 would be a beneficial investment (Stuart et al.
2010). This benefit could be particularly noticeable in
currently underrepresented hyperdiverse species groups
(e.g., fungi) for which conservation action is limited.

As the flagship product of IUCN, the Red List is
widely recognized in both the scientific community and
among the general public, with hundreds of new articles
published, reaching thousands of readers through varied
media platforms (websites, social media, newspapers,
etc.). The results from Google Trends indicated an
increasing global awareness of the IUCN Red List that
interacts with broader awareness of the IUCN as an
organization. Peak online interest in the IUCN Red
List occurred following the release of results of annual
updates or major global species assessments (e.g., Global
Mammal Assessment) and international IUCN meetings
(e.g., quadrennial World Conservation Congress). Key
informants also revealed the importance of including
IUCN Red List materials presented at zoos, aquaria, and
botanic gardens in raising public awareness. The power
of the IUCN Red List to arouse public imagination is
important and must be explored because awareness
raising is an important first step in influencing behavior
change (Harrison et al. 2000). Using the IUCN Red List to
raise awareness of conservation issues locally, regionally,
and globally might influence an individual or organization
to support biodiversity conservation (e.g., volunteering
time to conservation projects or providing financial
support to the ITUCN Red List). Further research to
explore the most effective ways of engaging individuals
or organizations in the IUCN Red List is needed to track
how this engagement may lead to behavior change.

Key-informant interviews confirmed the importance
of the IUCN Red List as a tool for helping to identify key
sites for the persistence of biodiversity, such as KBAs
and BirdLife International’s global Important Bird and
Biodiversity Area (IBA) sites. However, because regional
and subregional IBA sites can be determined using other
priority species, differences in resource allocation or
legal protection may occur. Further research is required
to understand the overlap in geographic range, species,
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resource allocation, and legislation between IUCN-Red-
List-selected IBA sites and KBAs more broadly and sites
selected using other mechanisms. The IUCN Red List data
are also beneficial in conservation planning, for example
when industries (i.e., petrochemical and mining) want
to offset their negative environmental impact through
no net loss and net positive impact initiatives (Bennun
et al. 2018). The TUCN Red List categories and criteria
are enshrined in environmental safeguard mechanisms
(e.g., the IFC’s Performance Standard 6 and the World
Bank), and it is expected that this role of the IUCN Red
List has mitigated further biodiversity loss. It would be
useful to explore the extent to which IUCN Red List
data are used in global safeguarding mechanisms and
the degree to which it has influenced decision making
(Burgass et al. 2018).

Our analyses suggested that IUCN Red List status is
more frequently requested in applications for species-
focused funding streams than alternative threat classifica-
tion schemes (e.g., species listing on the U.S. Endangered
Species Act) or where threat status is not required. This
may be because the IUCN Red List is generally regarded as
scientifically rigorous and free of political or other inter-
ferences and because, unlike alternative threat determina-
tion mechanisms, it reflects the global extinction risk of
species. Although the IUCN Red List appeared to stream-
line resources toward species most at risk of extinction,
care must be taken when using it in resource allocation
decisions or priority setting decisions (Possingham et al.
2002; Miller et al. 2006; IUCN 2012). The IUCN Red List
was not developed as a tool for targeting resource alloca-
tion, but as an independent measure of extinction risk.
Other variables are also key in priority setting including
endemism, taxonomic uniqueness, and existing funding
programs and legislation. The development of an TUCN
Green Status of Species, which extends the IUCN Red List
to include the impact conservation has made, and the po-
tential futures for species with and without ongoing con-
servation investment should provide further information
for informing resource allocation (Akcakaya et al. 2018).
However, because the initiative is still in its infancy, it
will be some time until the IUCN Green Status of Species
achieves the taxonomic breadth needed to inform such
efforts. It would be interesting to further analyze the
depth of detail required from species focused funding
bodies relating to the extinction risk of the species or
specific projects to which it intends to allocate resources
and to research how resource allocation decisions would
be made independent of the IUCN Red List. Currently,
no alternative mechanism appears to be as independent
or scientifically robust as the IUCN Red List, indicating
funding decisions would be much more “difficult and
opaque” (fund manager) without it. Similarly, future re-
search would be beneficial to further understand how the
gathering of new knowledge about a species immediately
following red listing results in up- or downlisting.
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The impact of the ITUCN Red List in policy and
legislation development is difficult to evaluate even
though the list is intrinsically linked to the development
of some multilateral agreements, such as the Convention
on International Trade in Endangered Species (CITES).
Certainly, the biological criteria used to determine
whether a species warrants listing on a CITES appendix
draws directly from the IUCN Red List criteria; hence, it
could be stated that in the absence of the development
of the TUCN Red List, the criteria for the inclusion of
a species in the CITES Appendices might look very
different. However, elucidating more direct influences
is more challenging. Many species currently included in
the CITES appendices are not listed on the IUCN Red List
or predated the inclusion of the species on the Red List.
Further, while the IUCN Red List can certainly inform
future amendments to CITES appendices, species listed as
threatened that can be linked to international trade may
not meet the criteria for inclusion in CITES, particularly
when international trade is not a major threat (Challender
et al. 2019). The IUCN Red List also forms the basis for a
number of biodiversity indicators being used by the CBD,
for example to measure progress toward Aichi Target 12
(Butchart et al. 2010), and is likely to be similarly used
within the post-2020 Global Biodiversity Framework
(Mace et al. 2018). This is because the IUCN Red List is
one of the very few comprehensive, globally available
data sets that can be used to track change in biodiversity
status; it is difficult to assess what would have been used
in its absence. Further research into testing appropriate
impact indicators is essential to understand the role of
the IUCN Red List in legislative decision making.

A key part of the IUCN Red List’s long-term goal is
to “catalyse action for biodiversity conservation.” It is
believed IUCN Red List data are essential in guiding
conservation action (Rodrigues et al. 2006), and we used
the Global Amphibian Assessment to illustratively trace
this presumed pathway. There was a chain of events that
occurred following IUCN Red List assessment indicating
the assessments can lead to conservation action, albeit
still greatly insufficient. However, even with the species
information generated through an assessment, without
successful communication between species experts,
academics, policy makers, funders, and practitioners,
conservation action plans are unlikely to be developed
or implemented.

Among the experts we interviewed across multiple
sectors, there was little doubt that the ITUCN Red List
has made a positive difference to the conservation of
biodiversity, and we identified 6 main linked elements
that have led to this impact. Through the development
of a theory of change and evaluation framework, this
research is the first step in systematically identifying the
impact of the IUCN Red List. To further assess whether
the IUCN Red List is achieving its long-term goal, and the
return on financial investment that it represents, more
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indicators need to be incorporated into the framework,
and these need to be systematically tested.
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