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Abstract

Conservationists have long sought to reduce consumer demand for products

from overexploited wildlife species. Health practitioners have also begun call-

ing for reductions in the wildlife trade to reduce pandemic risk. Most wildlife-

focused demand reduction campaigns have lacked rigorous evaluations and

thus their impacts remain unknown. There is thus an urgent need to review

the evidence from beyond conservation science to inform future demand-

reduction efforts. We searched for systematic reviews of interventions that

aimed to reduce consumer demand for products that are harmful

(e.g., cigarettes and illicit drugs). In total, 41 systematic reviews were assessed,

and their data extracted. Mass-media campaigns and incentive programs were,

on average, ineffective. While advertising bans, social marketing, and location

bans were promising, there was insufficient robust evidence to draw firm
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conclusions. In contrast, the evidence for the effectiveness of norm appeals and

risk warnings was stronger, with some caveats.

KEYWORD S

behavior change, biodiversity conservation, demand reduction, evidence-based
interventions, fear appeals, illegal wildlife trade, mass-media campaigns, overconsumption,
social norms, zoonoses

1 | INTRODUCTION

The overexploitation of wild animals, plants, and fungi is
a major driver of biodiversity decline (Maxwell, Fuller,
Brooks, & Watson, 2016; Rosen & Smith, 2010). In addi-
tion to directly depleting population numbers, overex-
ploitation can affect the balance of predator and prey
species within food webs and diminish the productivity
of important human food sources. For example, the
global shark-fin industry, driven primarily by Asian
demand for shark-fin soup (Dulvy et al., 2014), is an
important cause of declining shark populations (Clarke,
Milner-Gulland, & Bjørndal, 2007). Sharks play a crucial
role in maintaining ecosystem health, and their overex-
ploitation dramatically restructures marine-life commu-
nities, which in turn, has been linked to the collapse of
fishing industries (Brierley, 2007; Myers, Baum, Shep-
herd, Powers, & Peterson, 2007).

A major driver of overexploitation is the wildlife
trade, which comprises a diverse set of actors, ranging
from suppliers that hunt and transport products, to con-
sumers who buy and trade them through tourist markets,
exotic pet forums, and other means. Consumer demand
for wildlife products such as rhino horn, pangolin scales,
and bat meat (Suwannarong & Schuler, 2016) can
threaten biodiversity in complex ways. For example, the
international trade in wildlife can facilitate the global
spread of infectious wildlife diseases (Kolby, 2016) such
as the amphibian chytrid fungus, which is spread
through the amphibian trade and has already caused
more extinctions than any other pathogen in recorded
history (Scheele et al., 2019).

Beyond its alarming environmental impacts, the ille-
gal and unethical aspects of the wildlife trade can have
devastating effects on human communities by accelerat-
ing government corruption (Wittig, 2016) and militariz-
ing conservation responses (Crayne & Haenlein, 2016;
Duffy & Humphreys, 2016). The wildlife trade has likely
contributed to the emergence of several major human
disease outbreaks, including at least two novel coronavi-
rus outbreaks in the last two decades (Cyranoski, 2020).
Virologists have consistently warned that the highest risk
of virulent zoonotic spillovers comes from the mixing of

taxonomically diverse species and increased human-
animal interaction (Johnson et al., 2015, 2020) that are
ubiquitous in the wildlife trade.

The traditional response to the overexploitation of
wildlife has been to attempt to reduce supply via interna-
tional trade bans and regulations under the Convention
on International Trade in Endangered Species of Wild
Fauna and Flora. Whilst there is some evidence that
trade bans can be effective when accompanied by other
measures (Kasterine & Lichtenstein, 2018), they can have
adverse impacts. For example, trade bans can increase
demand among consumers who believe the resource may
soon be unavailable, driving price hikes that incentivize
illegal poaching (e.g., bush meat and black rhinoceros;
Cronin et al., 2015; Leader-Williams, 2014). This can also
occur when a product ban is poorly enforced and demand
is inelastic, which incentivises traders to supply markets
illegally and use force to control the market (Challender,
Hinsley, & Milner-Gulland, 2019; Heltberg, 1999).

Given these limitations, conservationists increasingly
want to complement supply side interventions with
actions to reduce consumer demand such as public com-
munications and awareness-raising campaigns to counter
the illegal wildlife trade (Wright, Bhammar, Gonzalez
Velosa, & Sobrevila, 2016). However, fundamental ques-
tions remain about which campaigns are the most effec-
tive in reducing consumer demand for overexploited
(also illegal or unethical) wildlife products. Are
awareness-raising campaigns effective for changing con-
sumer behavior? Are positively framed messages more
effective than negative ones? Can incentives provide sus-
tainable consumer behavior change? Is social marketing
a key to halting overconsumption? Does banning
location-based consumption, such as China's ban on
shark-fin soup at government banquets (Ng, 2013),
reduce overall consumption, or merely displace it? The
present overview seeks to provide novel insight into these
questions.

Unfortunately, the evidence on the impact of inter-
ventions aiming to alter the behavior of wildlife con-
sumers is largely anecdotal or based on weak research
designs with a high risk of bias, such as pre-post studies
without control comparisons. A recent review by
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Veríssimo and Wan (2019) identified 236 demand-
reduction campaigns aimed at wildlife products but
found only five that reported direct changes in consumer
behavior. Furthermore, only two campaigns reported
behavioral outcomes that allowed estimates of variability
and effect sizes. The authors concluded the absence of
robust evaluations precluded meaningful recommenda-
tions to inform future action. There is urgent need for
empirical evidence to increase the likelihood that future
demand-reduction campaigns are effective and efficient,
and do not have counterproductive effects.

To fill this knowledge gap, we examine the broader liter-
ature on “what works” in reducing consumer demand for
products that are harmful to health, society, or the environ-
ment. Since most demand-reduction campaigns are intended

to counter behaviors that cause such harms, we confined our
search criteria to interventions that target products consid-
ered harmful (e.g., alcohol, cigarettes, unhealthy foods). This
multidisciplinary approach is important for two primary rea-
sons. First, compared to conservation, greater resources have
been devoted to testing behavior-change interventions to
reduce harmful consumer demand in health, criminology,
and education (Kidd, Bekessy, & Garrard, 2019b;
Leigh, 2018; Pynegar, Gibbons, Asquith, & Jones, 2021). Con-
sequently, there is more robust evidence on the effectiveness
of interventions targeting harmful consumer demand in dis-
ciplines other than conservation. Second, there is little reason
to suggest this situation is likely to change. Until conserva-
tion organizations adopt experimental (or robust quasi-exper-
imental) designs to test behavior-change interventions

TABLE 1 Possible demand parallels between wildlife products and other harmful products

Drivers Description Example harmful products Example wildlife products

Recreational Motivated by the desire to fulfill
hedonistic pleasure. Includes both
recreational pursuit of leisure and
sensory pursuit to please the senses.

Individual hedonistic motivation to
consume licit and illicit drugs (e.g.,
alcohol, cigarettes, cocaine,
marijuana, heroin).

Tiger bone wine (Gratwicke
et al., 2008)

Rhino horn hangover detox (Truong
et al., 2016)

Songbirds (Lee, Chng, & Eaton, 2016)

Medicinal Motivated by the desire to treat an
illness, promote wellness, and/or
avoid pain.

Motivation to self-medicate, often
linked to drug addiction (e.g.,
alcohol, cigarettes, heroin, &
marijuana).

Traditional remedies containing
wildlife: Bear-bile (Feng
et al., 2009)

Pangolin scales (Newman,
Macdonald, & Zhou, 2014)

Rhino horn (Watts, 2011)

Unsupported health remedies (e.g.,
multivitamins, homeopathy) and
health fraud/scams (e.g., weight-
loss scams).

Rattlesnake pills (da N�obrega Alves,
da Silva Vieira, & Santana, 2008)

Social Motivated by the desire to form or
strengthen relationships, including
to impress upon others one's social
standing or perceptions of wealth.

Drug consumption driven by social
norms (e.g., alcohol, cigarettes,
cocaine, marijuana).

Rhino horn (Truong et al., 2016)
Shark fin soup (Brierley, 2007)
Tiger bones (Moyle, 2009)

Sensory Motivated by the desire to please the
senses including aesthetic, olfactory
and tactile.

Demand driven by product branding
(e.g., expensive alcohol bottles)
and/or tied to drug consumption
(e.g., tobacco smoking
paraphernalia).

Ivory carvings (Graham-Rowe, 2011)
Animal skins (Moyle, 2009)
Elephant skin (McEvoy et al., 2019)

Financial Motivated by the desire for financial
gain.

Trade in licit, illicit, and/or
counterfeit drugs (e.g., alcohol,
cigarettes, adulterated illicit drugs).

Speculator investment in ivory
(Mason, Bulte, & Horan, 2012)

The exotic pet trade (e.g., rare
ornamental fish & reptiles; Dee,
Horii, & Thornhill, 2014)

Dietary Motivated by the desire to fulfill a
dietary desire or due to a penchant
for a specific culinary delicacy.

Junk foods (high fat and/or sugar)
Unsustainable food (e.g., Blue-fin
tuna)

Unethical food (e.g., cage eggs)

Pangolin meat (McEvoy et al., 2019)
Primate bushmeat (Peeters
et al., 2002)

Bat meat (Anti et al., 2015;
Suwannarong & Schuler, 2016)

Note: The driver categories and subsequent descriptions have been adapted from recent work by Thomas-Walters et al. (2021) to categorize motivations for

wildlife consumer products.
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(Bayliss, Haddaway, Eales, Frampton, & James, 2016; Kidd,
Bekessy, & Garrard, 2019a), it will be difficult to determine
which strategies are effective, ineffective, or harmful.

Our aim was to synthesize evidence on demand-
reduction interventions targeting products that may have
parallels with the wildlife trade (i.e., sharing similar con-
sumer motivations, such as the desire for recreation or
social recognition; Table 1). We acknowledge that con-
sumer dynamics of nonwildlife products will inevitably
differ in ways that may limit the generalisability of the
results to conservation (e.g., alcohol is cheap, accessible,
and mostly legal, whereas rhino horn is expensive, harder
to source, and often illegal). However, conceptually simi-
lar underlying consumer motivations (Table 1) and anal-
ogous approaches to demand-reduction campaigns
provide a sufficient basis to estimate the potential effec-
tiveness of commonly used behavioral interventions.

The demand-reduction campaigns that are the subject
of our review were primarily designed to reduce demand
for products that are harmful to the health of the user.
While many wildlife products carry considerable health
risks (e.g., bush meats have been linked to infectious dis-
eases), we recognize that many others do not (e.g., ivory),
which may thus limit the generalizability of the conclu-
sions drawn from our analysis pertaining to such products.
However, if we assume that people prioritize their own
welfare over other issues, then finding that a strategy is
ineffective at reducing demand for a product that is harm-
ful to health suggests the same strategy will also be ineffec-
tive at reducing demand for products that are nonharmful
to health. Thus, our focus on products that are harmful to
health is justifiable as it may help determine the upper-
bound for effectiveness of strategies to reduce demand for
wildlife products that are nonharmful to health.

2 | METHODS AND RESULTS

We formed an advisory board of experts in health, psychol-
ogy, social marketing, economics, and conservation to
inform our search strategy. The advisory board generated a
list of relevant terms to initiate the literature search
(Supplementary Search Strategy and Table S1). We began
with a systematic search of the Cochrane Library, followed
by a systematic search of the Web of Science, PsychINFO,
and Scopus platforms. We then manually retrieved any
additional citations either suggested by the advisory board
or identified by backwards citation searching from
included studies. To provide a manageable overview of the
vast body of evidence, we imposed several eligibility criteria
(Supplementary Eligibility Criteria and Table S2). Chief
among these was that we limited our analysis to systematic
reviews or meta-analyses of interventions to reduce

demand for a harmful product using quantitative data vis-
à-vis intervention effectiveness that were judged by the
research team to be relevant to wildlife products and
related behaviors. The final list of included articles con-
tained 41 systematic reviews, of which 16 contained meta-
analyses. Data were extracted from reviews using a
standardized form that collected information regarding the
outcome indicators assessed, results of any meta-analysis,
study limitations, and a summary of the authors' conclu-
sions (Supplementary Data Extraction and Table S3).

Reviews were categorized into seven broadly defined
intervention types: mass-media campaigns, incentives, adver-
tising bans and regulations, social-marketing campaigns,
location-based bans, norm appeals, and risk warnings (this
taxonomy of intervention types emerged whilst conducting
the data screening and extraction, since they were common
approaches assessed by the systematic reviews). Reviews
were assessed according to quality (Supplementary Quality
Assessment), with 12 rated as Quality A (no limitations iden-
tified); 13 as Quality B (one limitation identified); and 16 as
Quality C (two or more limitations identified). We assessed
reviewer agreement across each review-quality criterion indi-
vidually with a reliability analysis using Cohen's κ
(Supplementary κ Analysis). Mean percentage agreement
was 88% and average κ = 0.63 (κ > 0.6 = substantial
agreement; McHugh, 2012). Individual criteria with κ <
0.6 were revisited for discussion and reconciliation. Only
one criterion (Supplementary κ Analysis) failed to meet
this benchmark (κ = 0.22). Subsequently, four instances
of disagreement were revisited and some additional limi-
tations were noted. The reconciliation process did not
change the overall review-quality ratings, as most dis-
agreements related to low-quality reviews with several
other limitations.

Narrative summaries of each systematic review are
provided next (for more detailed information, see
Table S3). Reviews under each intervention category are
ordered by review quality, date, and name of first author.
Number of studies included in each systematic review is
denoted via k. When reviews provided information on
experimental design of included studies, we provide this
information using the following abbreviations: RCT, ran-
domized control trial; ITS, interrupted time series; NRSI,
nonrandomized studies of interventions; BA, before/
after; L, longitudinal; Obs, observational.

2.1 | Mass-media campaigns

This category included initiatives that used mass-media
communication to persuade people to change their behav-
ior. A typical example was a campaign that ran advertise-
ments at cinemas to challenge perceptions about smoking.
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Nine systematic reviews focused on the impact of
mass-media campaigns, mostly on drug consumption
(illicit drugs, alcohol, and tobacco). Review Quality A:
Carson-Chahhoud et al. (2017, k = 8, 7 RCT, 1 ITS) noted
most (five of eight) studies found no effect of mass-media
campaigns on preventing youth smoking. However, they
concluded it would be unwise to draw firm conclusions
due to inconsistent results and risk of bias in study
designs and methods. Mosdøl, Lidal, Straumann, &
Vist, (2017, k =6, 5 RCT, 1 ITS) concluded that their confi-
dence in the impact of mass-media campaigns on multiple
behaviors (including tobacco and alcohol consumption) in
ethnic minorities was very low because most studies were of
low quality. Allara, Ferri, Bo, Gasparrini, & Faggiano, (2015, k
= 19, 8 RCT) found no effect of mass-media campaigns
on illicit drug use in eight studies, evidence of beneficial
effects in four studies, and evidence of maladaptive
effects in two studies. They concluded it is not possible to
draw general conclusions due to paucity and inconsis-
tency of available evidence. Review Quality B: Bala,
Strzeszynski, & Topor-Madry, (2017, k = 11, NRSI) con-
cluded comprehensive tobacco control programs may
change smoking behaviors in adults, but noted evidence
came from a small number of very low quality studies.
Trieu et al. (2017, k = 22, 4 RCT) found population-level
mass-media campaigns can reduce salt consumption, but
higher-quality studies showed smaller effect sizes and
inconsistent results, so they concluded that mass-media
campaigns are likely ineffective. Werb et al. (2011, k
= 11, 7 RCT, 4 Obs) found only one of seven RCTs found
evidence that public-service announcements reduce illicit
drug use and two found evidence that they increased
usage. A meta-analysis of eligible RCTs showed no signif-
icant effect. Observational studies revealed evidence of
beneficial and harmful effects. Review Quality C: Allen
et al. (2015, k = 34, NRSI) concluded there was strong
evidence supporting use of mass-media campaigns to
reduce youth smoking. Durkin, Brennan, &
Wakefield, (2012, k = 26, NRSI) concluded the effective-
ness of mass-media campaigns on reducing youth smoking
depended on campaign reach, intensity, duration, and mes-
saging used—communicating negative health effects was
most effective at encouraging quitting. Snyder et al. (2004,
k = 21, mostly NRSI) concluded that mass-media health
campaigns have only small measurable effects on tobacco
and alcohol consumption over the short term.

2.2 | Incentives

These interventions inform participants that they will
receive future benefits if they adopt a desired health
behavior (e.g., smoking cessation). Incentives included

contests, competitions, incentive schemes, lotteries, raf-
fles, and contingent payments. An example is the smoke-
free class competition, which involves asking students to
enter into a contract not to smoke for a set period and
promises of prizes for classes that stay mostly (>90%)
smoke-free.

Three systematic reviews focused on the impact of
incentive campaigns (e.g., contests and lotteries) in
smoking behaviors. Review Quality A: Corepal, Tully,
Kee, Miller, & Hunter, (2018, k = 8, RCT) concluded that
incentives have a small impact on reducing smoking in
children and adolescents (5–18 years). Mantzari
et al. (2015, k = 34, RCT) concluded that financial incen-
tives can be effective for smoking cessation for up to
18months, but effects did not persist beyond 3 months
after their removal. Review Quality B: Hefler, Liberato, &
Thomas, (2017, k = 8, 3 RCT) concluded the small num-
ber of studies suggested incentive programs did not pre-
vent smoking initiation.

2.3 | Advertising bans

This category includes bans or restrictions on advertising
to promote the consumption of harmful products, such as
cigarettes or alcohol. Bans could cover, for example,
advertising on television, internet, or billboards. Another
common example is legislation requiring cigarettes to be
sold in plain-packaging to remove the colorful and attrac-
tive branding used in product promotion.

Six systematic reviews focused on the impact of adver-
tising bans on cigarette and alcohol consumption. Review
Quality B: McNeill et al. (2017, k = 51, 1 RCT) concluded
that plain cigarette packaging may reduce consumption,
noting that evidence was mostly based on one large
observational study in Australia (N = 700,000). Siegfried
et al. (2014, k = 4, 1 RCT, 3 ITS) concluded that the qual-
ity of evidence was too low to support a ban on alcohol
advertising. Review Quality C: Hughes, Arora, &
Grills, (2016, k = 4) concluded that there is insufficient
evidence from low-income countries to draw firm conclu-
sions about the impact of plain packaging on cigarette
consumption. Moodie et al. (2012, k = 37, 2 RCT) found
the evidence for impact of plain packaging on cigarette
consumption was mixed but suggested it had a deterrent
effect. Capella, Taylor, & Webster, (2008, k = 50) con-
cluded that cigarette advertising bans (both full or partial,
e.g., only in broadcast media) did not have a significant
impact on cigarette consumption. Quentin, Neubauer,
Leidl, & König, (2007, k = 24, NRSI) found in 10 of
24 studies that full-advertising bans had a significant
effect on cigarette consumption, but noted significant
limitations in drawing conclusions from time-series data.
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2.4 | Social marketing

Social marketing is broadly defined as the use of market-
ing techniques to achieve positive social ends (Carins &
Rundle-Thiele, 2014). Although social-marketing cam-
paigns can utilize mass-media, the approach differs from
mass-media campaigns (as broadly defined in the present
article) by encouraging adoption of other intervention
approaches such as education, social initiatives
(e.g., designated driver campaigns), and counseling
(e.g., quit lines and cessation groups). Social marketing is
commonly conceived as a process in which intervention
design is guided by key marketing principles such as cus-
tomer orientation, market segmentation, and motiva-
tional exchange (increasing incentives and decreasing
barriers to change; Andreasen, 2002; Janssen, Mathijssen,
van Bon-Martens, Van Oers, & Garretsen, 2013).

Five systematic reviews focused on the impact of
social-marketing campaigns on drug consumption (ciga-
rettes, alcohol, and illicit drugs). Review Quality B:
Janssen et al. (2013, k = 6) concluded that the impact of
social-marketing campaigns could not be assessed due to
lack of quality studies. Stead, Gordon, Angus, &
McDermott, (2007, k = 35) used a problematic vote-
counting approach (comparing the number of studies
with significant vs. nonsignificant results) to conclude
that social-marketing principles could be effective in
reducing use of tobacco, alcohol, and illicit drugs. Review
Quality C: Hung (2017, k = 48) concluded interventions
based on social-marketing principles had small signifi-
cant effects on smoking, but no effect on alcohol con-
sumption. Almestahiri, Rundle-Thiele, Parkinson, &
Arli, (2017, k = 8) concluded that social-marketing inter-
ventions can positively influence smoking behaviors
(e.g., quit attempts and smoking prevalence). Kubacki,
Rundle-Thiele, Pang, & Buyucek, (2015, k = 10) found
positive results in six of 10 studies and concluded that
social marketing was largely effective in reducing alcohol
consumption.

2.5 | Location bans

This category included bans on cigarette smoking in pub-
lic places. Typically, legislative bans and policies prohibit
smoking in public spaces (e.g., restaurants and trains)
and workplaces (e.g., offices, hospitals, schools, and
universities).

Seven systematic reviews focused on the impact of
location bans on cigarette consumption. Review Quality
A: Frazer, McHugh, Callinan, & Kelleher, (2016, k = 17,
NSRI) concluded that location-based smoking policies in
hospitals, prisons, and universities can reduce smoking

rates, although they noted that the evidence quality was
low. Review Quality B: Monson and Arsenault (2017, k
= 16, BA & L) concluded legislated bans on smoking in
public areas had an overall positive effect on reducing
smoking rates at home. Frazer, Callinan, et al. (2016, k
= 77, NSRIs) concluded that the impact of smoking bans
on smoker numbers and cigarette consumption were
inconsistent, but that national bans were effective.
Review Quality C: Bennett, Deiner, & Pokhrel, (2017, k
= 11, NRSI, mostly cross-sectional) concluded that more
longitudinal studies were needed, while noting two
promising studies showing that smoke-free policies sig-
nificantly reduced smoking at universities. Hopkins
et al. (2010, k = 57, BA) concluded smoke-free policies
reduce tobacco consumption, but their results were less
compelling when only the strongest study designs were
assessed. Bell et al. (2009, k = 16, NRSI: one quasi experi-
mental, three cohort, 12 cross-sectional) concluded that
smoking bans at worksites can reduce overall cigarette
consumption but results varied across sub-groups
(e.g., less impact on low income groups) and bans may
have unintended consequences (e.g., displacement of
smoking). Chapman et al. (1999, k = 19) found 18 of
19 studies showed smoke-free policies reduced daily
smoking during working hours.

2.6 | Norm appeals

Social norms are rules or standards about how members
of a community should behave. They range from the
explicit (e.g., laws and regulations) to the implicit and
unspoken (e.g., norms about where to sit on a train). A
norm appeal communicates a desirable social norm with
the aim of altering people's behavior towards that norm.
A common example involves providing personalized nor-
mative feedback about actual consumption (e.g., average
student drinking norms) so that outliers (e.g., students
who drink more than average) adjust their behavior
towards the norm (Wood, Brown, & Maltby, 2012).

Three systematic reviews focused on the impact of
social-norm appeals on alcohol consumption. Review
Quality A: Prestwich et al. (Prestwich et al., 2016, k = 41,
RCT) concluded even large changes in beliefs about
social norms produce only small changes in alcohol
intake, and thus norm appeals should be combined with
other interventions. Foxcroft, Moreira, Santimano, &
Smith, (2015, k = 66, RCT) found social-norm appeals
had small but significant effects on drinking frequency
and quantity (namely, 0.9 alcoholic drinks less per week
compared to a baseline of 13.7 drinks). However, they
suggested the effect sizes may be too small to be practi-
cally useful. Dotson, Dunn, & Bowers, (2015, k = 8,
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13 RCT) concluded that personalized normative feedback
had a small but clinically relevant impact on college stu-
dent drinking (a reduction of ≈ 3 drinks per week).

2.7 | Risk warnings

These interventions draw consumers' attention to the
potential risks of consuming a harmful product. Most evi-
dence on reducing harmful consumer demand assessed
through systematic reviews has focused on the impacts of
highlighting risks to personal health (e.g., requiring ciga-
rette packages to display graphic images of smoking-
related diseases). The results therefore may not general-
ize to risk warnings outside this specific context
(e.g., risks to reputation, conservation outcomes, or cru-
elty to animals).

Eight systematic reviews focused on the impact of
risk-warning messaging on mostly tobacco, and to a
lesser extent, alcohol consumption. Review Quality A:
N. Clarke et al. (2021, k = 12, RCT) concluded health
warning labels have significant potential for decreasing
the selection of unhealthy food and drink products. How-
ever, they noted all experimental studies to date had been
conducted in the laboratory or online. Sheeran, Harris, &
Epton, (2014, k = 209, RCT) concluded heightening risk
appraisals (namely risk perceptions, anticipated emo-
tions, and perceived severity) had a small but significant
impact on smoking, but not on alcohol consumption.
Risk warnings were most effective when accompanied by
appeals to self-efficacy (confidence in one's ability to
change towards a recommended behavior) and response-
efficacy (perceptions about how much the recommended
behavior will alleviate the hazard). Review Quality B:
Noar, Hall, et al. (2016, k = 37, RCT) concluded that pic-
torial warnings were more effective than text warnings
for most nonbehavioral outcomes (e.g., elicited negative
attitudes towards smoking). However, they identified
only a single experimental study that assessed their
impact on behavior. Tannenbaum et al. (2015, k = 127,
RCT) concluded fear appeals positively influenced behav-
iors in all but a few circumstances. Mon�arrez-Espino,
Liu, Greiner, Bremberg, & Galanti, (2014, k = 12, 5 RCT)
concluded there was poor evidence for, or against, the
sustained impact of pictorial health warnings on
smoking. The authors noted that risk warnings are likely
to have a modest impact on behavior. Peters, Ruiter, &
Kok, (2013, k = 13, RCT) concluded that threatening
communications were only effective when the target pop-
ulation had high self-efficacy. Review Quality C: Noar,
Francis, et al. (2016, k = 22 NRSI) concluded that
strengthened cigarette-pack warnings (e.g., increased size
of text warning, change from text to graphic image)

reduced smoking and increased cessation. Scholes-Balog,
Heerde, & Hemphill, (2012, k = 10, NRSI) concluded that
alcohol warning labels were not associated with changes
in self-reported risky alcohol use among adolescents.

2.8 | Meta-analytic summary

Figure 1 provides a visual summary of the primary effect
size reported in each systematic review that included a
meta-analysis (Supplementary Data Analysis). Effect
sizes in Figure 1 are displayed to demonstrate whether
each intervention type was effective in reducing a harm-
ful consumer behavior, ineffective, or counterproductive
(i.e., increased harmful consumer behavior). Social mar-
keting, location bans, norm appeals, and risk warnings
were all effective. The effectiveness of the latter two inter-
ventions was particularly robust and noteworthy across
multiple meta-analyses of high-quality reviews (norm
appeals) and moderate to high-quality reviews (risk
warnings). By contrast, mass-media campaigns, incen-
tives, and advertising bans generally had no effect on
behavior. Reassuringly, none of the intervention types
were counterproductive.

3 | DISCUSSION

Our analysis sought to provide a broad overview of the
evidence, from outside the conservation literature, on
seven types of interventions that aim to reduce harmful
consumption. Some results will come as a surprise to
many engaged in delivering demand-reduction cam-
paigns for overexploited wildlife products. Notably, two
of the most commonly used approaches to effecting
behavior change for conservation—mass-media cam-
paigns and incentive programs—were ineffective, on
average. Moreover, any effects of incentive programs dis-
appeared shortly after programs ended (>3 months). In
contrast, the two strategies that emerged as most
supported, with some caveats, have been under-utilized
(norm appeals; Kidd et al., 2019) or actively resisted by
some in conservation (risk warnings; Kidd, Bekessy, &
Garrard, 2019b). We found some evidence the remaining
three interventions can be effective, namely advertising
bans, social marketing, and location bans, but a lack of
robust evidence precluded firm conclusions about their
overall impact.

We also found that none of the intervention types
appear, on average, to be counterproductive. This finding
must be interpreted with some caution as the reviewed
literature contains only a few precisely estimated zero
effects from well-designed studies, and instead contains
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many noisy estimates from poorly designed studies. How-
ever, the available data suggests there may be little risk
in investigating whether combinations of multiple
approaches are more effective than individual
approaches. Indeed, there is already considerable overlap
between our broadly defined intervention types, such as
location bans that signal social norms or social-marketing
campaigns that utilize mass-media. However, the non-
mutually exclusive nature of our taxonomic categories is
also problematic in that they may be difficult to tease

apart, which makes replication and drawing firm conclu-
sions potentially difficult. The inability to completely dis-
tinguish between intervention types suggests future
research might benefit from exploring alternative frame-
works for assessing campaign efficacy, such as cost–
benefit analysis or compatibility with theoretical
behavior-change frameworks (e.g., Michie, Van Stralen, &
West, 2011).

Interestingly, despite the considerable investment in
evaluating behavior-change campaigns within the public

FIGURE 1 Forest plot of effect sizes (Cohen's d) for each systematic review containing meta-analysis (error bars represent 95%

confidence intervals). Effect sizes indicate whether an intervention was effective (cases where the upper confidence interval sits below zero),

ineffective (cases where the confidence interval encompasses zero), or counterproductive (cases where the lower confidence interval exceeds

zero) in reducing harmful consumer behavior. For transparency, we also include an assessment of each source's review quality (i.e., A, B, or

C). *Snyder et al. (2008) did not provide confidence intervals. Thus, these were conservatively estimated based on the reported lack of

significance. Symbol key: Squares = illicit drugs, circles = tobacco, triangles = alcohol, and diamond = tobacco, alcohol, and other

behaviors combined
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health domain, many systematic reviews were unable to
draw firm conclusions about the impact of several popu-
lar approaches, owing to a lack of robust study designs.
Specifically, systematic reviews of mass-media campaigns
and social marketing often concluded that multiple
methodological shortcomings limited conclusions,
whereas higher quality reviews concluded that insuffi-
cient high-quality studies prevented firm conclusions
being reached. This highlights the importance of consid-
ering evidence quality when drawing conclusions about
the impact of a particular intervention.

We now discuss results of each specific intervention
type with reference to insights from psychology and con-
sider to what extent, and under what contexts, each might
be useful in reducing demand for wildlife products.

3.1 | Interventions found to be generally
ineffective

3.1.1 | Mass-media campaigns

Mass-media campaigns are often seen as synonymous
with awareness raising, arguably the most common
behavior-change approach in conservation (Kidd,
Garrard, et al., 2019). Despite their popularity, mass-
media campaigns were adjudged to be ineffective in all
four meta-analyses. Only one of nine systematic reviews,
with multiple methodological limitations, suggested there
was strong evidence supporting the use of mass-media
campaigns. This review noted that effectiveness varied
with message content, with strongest evidence for mes-
sages highlighting health risks. The remaining eight
reviews argued that the low quality of primary evidence
precluded firm conclusions about effectiveness

These results do not mean that all reviewed mass-media
campaigns were ineffective. Systematic reviews of mass-
media campaigns tended to encompass other interventions,
which were more targeted and supported by insights from
psychology, and that were found to be effective when con-
sidered separately, such as norm appeals and risk warnings.
We thus restrict our critique of mass-media campaigns to
those that fail to target specific psychological drivers of
harmful consumption other than lack of awareness.

A major problem with awareness-raising campaigns
is they rely on an intuitive, but incomplete, mental model
of human behavior—“if people only knew what I know
about this problem, then they would change their behav-
ior.” This is the information-deficit model—the assump-
tion people's behavior will change once they have the
right information (Sturgis & Allum, 2004). However,
much research shows that access to information is only
one of many competing influences on human behavior

(MacFarlane, Hurlstone, & Ecker, 2020; Marteau,
Hollands, & Fletcher, 2012; Rossen, Hurlstone, &
Lawrence, 2016). For example, the success of a campaign
to increase household recycling will be limited by struc-
tural barriers such as access to recycling facilities, cost of
services, and inconvenience to householders. Even when
such barriers are low, the success of an intervention may
be limited by internal psychological barriers such as lack
of motivation to participate in recycling programs or a
widespread perception that it is socially acceptable not to
recycle (Hornik, Cherian, Madansky, & Narayana, 1995).

We advise conservation practitioners against using
mass-media campaigns that ignore the structural or psy-
chological barriers to behavior change (Figure 2). This
conclusion is shared by those who have argued that
organizations seeking social change should not solely
rely on awareness-raising (Burgess, 2016; Christiano &
Neimand, 2017).

3.1.2 | Incentives

All three systematic reviews of incentives noted their
analyses were based on a small number of studies so
results should be interpreted with caution. Nevertheless,
two concluded that incentives were probably ineffective
and the third found they can be effective, but only in the
short-term.

Incentive schemes for reducing environmental harms
are likely familiar to many conservationists (Pearce &
Turner, 1990), including those combating the supply side
of the illegal wildlife trade (Bulte, van Kooten, &
Swanson, 2003). However, to the best of our knowledge,
such schemes have not yet been applied to the demand
side (i.e., to discourage consumption).

On the available evidence, we caution against using
incentives to target long-term behavior in wildlife con-
sumers. Practitioners who use incentives should be pre-
pared to robustly test their effectiveness. The reasons
incentive schemes can fail to change behavior include:
(i) introducing extrinsic incentives can undermine peo-
ple's intrinsic motives, thereby reducing overall motiva-
tion to conserve wildlife (Rode, G�omez-Baggethun, &
Krause, 2015); (ii) incentives can lead to “moral licens-
ing” that enables people to “pay” some financial cost to
offset any feelings of guilt, and thus encourages even
more problematic behaviors (e.g., to buy more wildlife
products; Bowles, 2009); and (iii) incentives tend to have
short-term effects, meaning once the incentive is with-
drawn, people revert to their previous behaviors
(P. Schultz & Kaiser, 2012). An alternative approach to
incentives may be to invigorate and amplify existing con-
sumer intrinsic motivations towards conserving wildlife
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(Figure 2), such as by making flagship species a symbol
of national pride (Smith, Salazar, Starinchak, Thomas-
Walters, & Veríssimo, 2020).

3.2 | Promising interventions that
require more robust evidence

3.2.1 | Advertising bans

There is limited evidence that advertising bans can be
effective in reducing harmful consumer demand. Five of
six reviews noted there was insufficient evidence to draw

strong conclusions, yet half nonetheless still concluded
that they can be effective. In support, McNeill
et al. (2017) noted that studies have consistently shown
consumers prefer branded over plain-packaged cigarettes.
In the reviews classed as having two or more limitations,
two concluded that the evidence generally supported the
use of advertising bans, whereas one concluded advertis-
ing bans did not reduce cigarette consumption.

Given the limited evidence, we recommend that wild-
life researchers first evaluate whether, and to what
extent, advertising drives consumer demand for wildlife
products (Figure 3). For example, practitioners could con-
duct a randomized controlled experiment assessing

FIGURE 2 Summary of interventions found to be, on average, ineffective
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consumers' hypothetical willingness-to-pay (MacFarlane,
Hurlstone, & Ecker, 2021) for plain-packaged vs. branded
wildlife products (see Figure 4 for examples). If branding

is shown to significantly increase wildlife consumer
demand, then practitioners should consider how to limit
advertising/branding of wildlife products (e.g., by

FIGURE 3 Summary of interventions that are promising but more robust evidence is needed
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lobbying governments to penalize companies that pro-
duce product packaging).

If advertising motivates demand, then the effective-
ness of bans will be limited by two factors. First, the ille-
gal nature of much wildlife trade would make it difficult
to enforce regulations. Second, effectiveness would be
limited by how much influence advertising has on
consumer demand compared to other factors such as
health, hedonism, and culture (Thomas-Walters
et al., 2021), and price, portability, and availability
(Kurland, Pires, McFann, & Moreto, 2017).

3.2.2 | Social marketing

Despite conservationists' growing enthusiasm for social
marketing (Greenfield & Veríssimo, 2019; MacMillan &
Challender, 2014; Wright et al., 2015) only a handful of
campaigns have attempted to reduce demand for wildlife

products (Veríssimo & Wan, 2019). Outside conservation,
there was poor-quality evidence to support this approach.
Of two reviews, each classed as having a single methodo-
logical limitation, one found insufficient evidence to
draw conclusions while the other suggested the approach
could be effective but acknowledged many studies found
no benefit. Conclusions were mixed in the three
remaining reviews, each with multiple methodological
limitations.

Two limitations must be considered. First, social mar-
keting has often been used inconsistently, and opportu-
nistically (Janssen et al., 2013), with many studies
misconstruing social marketing as simply advertising or
communication for social goals (Greenfield &
Veríssimo, 2019; Stead et al., 2007). Thus, systematic
reviews cannot simply rely on assessing interventions
labeled as “social marketing” because not all incorporate
key social-marketing principles. Second, one core princi-
ple of social marketing is the use of multiple

FIGURE 4 Example branding for wildlife products. (a) Herbal “turtle jelly” (Gui-Ling-Gao, contains turtle plastron), photo by Diogo

Veríssimo; (b) shark liver oil capsules, photo by Diogo Veríssimo; (c) and (d) bear bile extract, photos by Amy Hinsley
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interventions, which can range from TV commercials to
education campaigns. In practice, this renders it difficult
to determine which strategies have been effective.
Hung (2017) also noted that most studies of social-
marketing campaigns did not provide adequate informa-
tion about study designs or methods.

Despite these limitations, several social marketing
principles (Janssen et al., 2013) are valuable in guiding
design of effective behavioral interventions. One is
exchange: to increase the uptake of a desired behavior,
interventions should increase consumer motivations to
adopt the behavior, and remove barriers to doing
so. Another useful principle is segmentation: dividing
larger heterogeneous groups of people into smaller more
homogenous groups who may share important values,
motives, behaviors, attitudes, and social pressures.

In conclusion, whilst the evidence for the effectiveness
of social marketing in reducing the use of harmful products
is weak, its principles may have merit (Firestone, Rowe,
Modi, & Sievers, 2017; Green, Crawford, Williamson, &
DeWan, 2019). We therefore advise practitioners consider-
ing using social marketing to influence wildlife consumers
to employ robust experimental designs to evaluate the
impact of interventions (Figure 3) that comply with core
social-marketing benchmarks (Andreasen, 2002). Indeed,
one recent robust evaluation of a social-marketing cam-
paign found it successfully reduced unsustainable wild-
meat consumption by ≈ 62% (Chaves et al., 2018; see also
Salazar et al., 2019).

3.2.3 | Location bans

There was some evidence that banning harmful con-
sumption in specific locations reduced cigarette con-
sumption, including outside the banned locations.
However, the latest and most comprehensive review
(Frazer, McHugh, et al., 2016) noted overall evidence
quality was low.

In addition to directly reducing consumption, location
bans may operate indirectly by descriptive-norm appeals
(i.e., making smoking less visible and hence signaling it is
uncommon) and injunctive-norm appeals (i.e., signaling
smoking is socially disapproved). Although one review noted
location bans could displace consumption to private areas
(Bell et al., 2009), more recent and comprehensive reviews
did not support displacement (Frazer, McHugh, et al., 2016;
Monson & Arsenault, 2017). This highlights the importance
of carefully evaluating these interventions to ensure that they
reduce, rather than simply displace, demand (Figure 4).

Unfortunately, evidence in favor of location bans is lim-
ited to smoking. This provides limited evidence that similar
impacts might be expected on eating or purchasing wildlife

products in public places (e.g., marketplaces, restaurants,
or governmental banquets). Nevertheless, the results sug-
gest that bans on conspicuous wildlife consumption may
be a potent way to reduce overall demand for wildlife prod-
ucts (Chaves et al., 2018; Truong, Dang, & Hall, 2016).
Indeed, the apparent reduction in demand for shark-fin
soup in mainland China (Vallianos, Sherry, Hoford, &
Baker, 2018) might be linked to bans on consumption in
prominent locations (e.g., hotels, restaurants, and airline
menus; Whitcraft et al., 2014). Arguably the most signifi-
cant location ban was in 2013 when Chinese authorities
banned the consumption of shark-fin soup, bird nests, and
other wild animal products at official banquets (Ng, 2013).

3.3 | Interventions found to be generally
effective

3.3.1 | Norm appeals

There was consistent evidence in all three reviews with-
out any methodological limitations that norm appeals
can have a small impact on consumer demand for alco-
hol. Two reviews noted that these effects were clinically
relevant but the third suggested they were too small to be
useful for policy. Importantly, one review, Dotson
et al. (2015), focused only on personalized normative
feedback—individualized feedback on a person's drink-
ing behavior—whereas the other two reviews also
assessed generalized social norms. The focus on individu-
alized norms may have explained Dotson et al.'s rela-
tively stronger support for the impact of social norms.

Three key findings from our analysis may help ensure
conservationists have realistic expectations about the
potentially limited impact of norm appeals. First, while
social influences and normative beliefs can be changed
by, for example, communicating how much others drink,
these belief changes produce only small changes in con-
sumption. Consequently, norm appeals are likely to be
more effective when accompanied by other interventions.
Second, impersonal social norms may be less effective
than personalized normative feedback. However, such
highly targeted approaches will not be feasible for many,
often hidden, wildlife consumption behaviors. Third,
poorly designed norm appeals can backfire if they inad-
vertently suggest that many people are engaged in the
undesired social conduct (Schultz, Nolan, Cialdini, Gold-
stein, & Griskevicius, 2018).

In designing norm appeals to reduce demand for
wildlife products, we recommend that practitioners pilot-
test norm appeal messages (Figure 5) to ensure that they
are targeted, persuasive, and do not backfire
(Burgess, 2016; Cialdini, 2003), before using them in
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campaigns. We also advise practitioners to refer to one of
the many science-based guides for designing effective
norm appeals (Farrow, Grolleau, & Ibanez, 2017;
MacFarlane et al., 2020; Rare & Team, 2019). They
should also augment such appeals with other promising
interventions, such as risk warnings.

3.3.2 | Risk warnings

Of the seven intervention types reviewed, evidence was
strongest on the impact of warnings about risks to

individual's health. Six of seven reviews concluded that
risk warnings were effective in reducing cigarette or alco-
hol consumption, with an eighth concluding they are
effective in altering unhealthy food selection. Only one
review, with multiple methodological limitations, con-
cluded that risk warnings do not reduce self-reported
risky alcohol consumption in adolescents. Risk warnings
that were effective typically included messages to boost
self-efficacy (people's ability to adopt the recommended
behavior) and response-efficacy (people's perception
about how changing their behavior will alleviate the
risks). They incorporated pictorial health warnings

FIGURE 5 Summary of interventions found to be effective, with important caveats
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(vs. text only), and emphasized high susceptibility
(i.e., the vulnerability of the target group; Tannenbaum
et al., 2015)

Our findings were confined to health-related warn-
ings and so may not generalize to warnings about other
risks relevant to conservation contexts (e.g., risks to repu-
tation, conservation outcomes, or cruelty to animals). We
also acknowledge that health-risk warnings are likely to
be met with resistance from some conservationists.
Despite the pervasive use of risk messaging in political,
advertising, and public-health campaigns, conservation-
ists have fiercely debated whether optimistic or pessimis-
tic communication framing strategies are better at
inducing behavior change (Kidd, Bekessy, &
Garrard, 2019b). Yet, Kidd, Bekessy, and Garrard (2019b)
noted that the papers advocating for either approach sub-
stantially outnumber the papers providing empirical,
conservation-specific evidence. They called for building a
stronger evidence base on the best ways to communicate
conservation messages.

The present review does not aim to settle the debate
because the target behaviors of many conservation com-
munications were outside the present focus
(e.g., donation, policy support, environmental action).
However, our synthesis indicates that warning people
about the health risks of their behaviors can reduce
demand. As many activities within the wildlife trade
carry significant health risks—such as heightened risk of
zoonoses from bushmeat consumption (Alexander
et al., 2015), animal markets (Johnson et al., 2015), and
hunting (Johnson et al., 2020)—conservationists should
consider using risk warnings to reduce consumer
demand for overexploited wildlife products. Indeed, in
light of the devastation caused by the COVID-19 corona-
virus pandemic, conservationists may have a moral
responsibility to incorporate factual health-risk warnings
into communications about wildlife trade activities (for
conservation relevant guidance, see MacFarlane &
Rocha, 2020).

In our view, rather than asking whether negative or
positive messages are more effective, we agree with
McAfee and Connell (2019) that greater appreciation is
needed for how the two framing approaches can work
independently and in tandem, and how their effective-
ness may vary with context. Experiments show people's
evaluations of risks and benefits tend to be negatively
correlated (Alhakami & Slovic, 1994). For example, if
antibiotics are portrayed as effective, this will encourage
the perception they are also low in side effects, and vice
versa. Equally, if pesticide use is considered high risk,
this will encourage the perception it is less effective, and
vice versa. Thus, by communicating that consuming pri-
mate meat is both high in risk (e.g., of contracting

disease; Peeters et al., 2002) and low in benefit (no more
nutritious than other forms of protein), both elements
can be used to reduce people's perception of the value of
the product. Indeed, a recent experiment found that
while the perceived value of an ineffective health remedy
could be reduced by communicating either its lack of
benefits (by 23%) or its potential health risks (by 30%),
communicating both produced the largest reduction in
perceived value (by 50%; MacFarlane et al., 2021). These
results have implications for framing conservation mes-
saging about traditional health remedies that contain
wildlife products.

Careless risk messaging can also have negative con-
servation outcomes. For example, recent communications
about the health risks posed by consuming bats (e.g., the
potential for contracting novel zoonoses) may have
reduced conservation support and increased violent retal-
iation towards wild bat communities (Zhao, 2020). One
way to neutralize the unintended effects of risk commu-
nications is to highlight ways to boost self-efficacy
(Figure 5), and include messages about potential benefits
of wildlife conservation (e.g., the positive ecological
impacts of wild bats; Lu et al., 2017). Another tactic is to
put the risk into context, for example, by communicating
the risks of zoonoses from a diverse range of animals.
This may discourage contact with animals, while
avoiding disproportionate negative attention to individ-
ual species (Davis, Goldwater, Ireland, Gaylord, & Van
Allen, 2017). For further guidance on risk communica-
tions, see MacFarlane and Rocha (2020).

3.4 | Potential limitations

There are several potential limitations of our review.
First, we need research to assess whether the insights
gleaned from our analysis will generalize to addressing
the wildlife trade. Therefore, conservationists should
apply one or more of the intervention types reviewed
with caution and use robust experimental intervention
designs to ensure that subsequent evaluations can
improve the evidence base.

Second, in presenting such a broad overview of the
literature we have necessarily oversimplified many of the
cultural and contextual differences between the con-
sumption of specific harmful products (e.g., alcohol and
cigarettes) and many wildlife products. For instance, the
evidence reviewed mostly originates from countries that
are Western, educated, industrialized, rich, and demo-
cratic, with populations that may have distinct cognitive
and motivational differences from non-Western countries
(Henrich, Heine, & Norenzayan, 2010). While this may
limit generalizability to non-Western countries, we

MACFARLANE ET AL. 15 of 20



nevertheless hope our approach provides valuable
insights on how to modify consumer behavior.

Third, while we adopted a systematic approach to
assessing literature, three elements of gold standard
systematic reviewmethods were not included. These included
(i) pre-registering a review protocol; (ii) recruiting multiple
researchers to apply the exclusion criteria and conduct data
extraction in duplicate (thus also precluding consistency
checking at these stages); and (iii) preserving the originally
proposed exclusion criteria, since additional criteria had to be
added (i.e., the scope of the relevant intervention types
extended to include financial incentives, education projects,
and brief interventions) after the initial screening phase to
ensure the final list of papers was sufficiently applicable to the
project. These omissions reflected both available resources
and the primary purpose of the review being to identify prom-
ising intervention foci rather thannecessarily exhaustively col-
late the existing literature.

Fourth, by excluding nonsystematic reviews, we may
have missed some primary literature. This limitation is
somewhat offset by the fact the included systematic
reviews have already collated, screened, and applied
quality-control processes to much of the relevant litera-
ture and undergone peer review.

Fifth, we neglected to include a systematic review fil-
ter (e.g., explicit search terms for “meta-analyses,” “quan-
titative synthesis,” “metaregression,” and other related
terms), meaning that some relevant reviews may have
been excluded from our search. However, we are hopeful
that the included search terms were sufficiently broad so
as to capture the majority of reviews.

Finally, our categorization of evidence into broad
intervention types invariably oversimplifies the details of
successful intervention campaigns. We acknowledge, for
example, not all location-based campaigns are identical.

4 | CONCLUSION

Conservationists have sought to reduce consumer
demand for overexploited wildlife products to address the
current biodiversity crisis. Many are now calling for
reductions in the wildlife trade to reduce the risk of pan-
demics. We sought to learn from systematic reviews of
interventions that aim to reduce consumer demand for
harmful products such as alcohol and tobacco. We found
that mass-media campaigns were, on average, ineffective
and incentives were either ineffective or their effects were
short-lived. Advertising bans, social marketing, and loca-
tion bans are promising approaches but more high-
quality evidence is needed to draw firm conclusions.
There was more robust evidence that norm appeals can

be effective, but effect sizes were often too small to be
useful for policy. We found robust evidence that risk
warnings can be effective provided that key ingredients
(e.g., message components for boosting self- and
response-efficacy) are included. By learning from disci-
plines other than conservation, we can benefit from a
vast body of scientific knowledge on “what works” to
alter consumer behavior. Our findings thus provide some
insights into why some conservation campaigns may be
more effective than others. However, they also serve as a
reminder that the conservation community has got to do
more than simply evaluate whether the evidence pro-
vided by a set of studies is credible. It has to start generat-
ing its own credible evidence. Every conservation action
that is done in a way that makes it difficult to ascertain
its impact, and whether the underlying behavioral model
is a good approximation of reality, is a missed opportu-
nity for learning. We cannot just keep lamenting the poor
state of the conservation evidence base. We have to do
something about it.
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