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ABSTRACT
Global demand for elephant ivory is contributing to illegal poaching and significant decline of African elephant (Loxondonta africana) populations. To help mitigate decline, countries with legal domestic ivory markets were recommended by the Convention on International Trade in Endangered Species of Wild Fauna and Flora (CITES) to close domestic markets for commercial trade. However, implementing stricter regulations on wildlife trade does not necessarily mean compliance with rules will follow. Using an online questionnaire, we examined the relationship between compliance with ivory trade regulations among 115 ivory traders in the United Kingdom and four dimensions hypothesised to influence compliance with conservation regulations from the field of socio-psychology, theories of deterrence, behaviour and legitimacy. We found that although most traders support regulations, a high number of traders did not always check that they comply with them when trading objects containing ivory. The main factors influencing compliance with ivory trade regulations were their ability to comply, and their perceptions of the regulations and punishments to deter illegal trade. These findings demonstrate the utility of conservation criminology to improve wildlife trade regulations and identify opportunities to reduce illegal ivory entering the market in the United Kingdom. Compliance could be improved by clearer regulations that facilitate easier detection of illegal ivory products and stronger prosecution of violations. 

INTRODUCTION
Illegal elephant poaching and ivory trafficking continue to contribute to the decline of African elephant populations (Wittemyer et al. 2014; Thouless et al. 2016; CITES Secretariat 2017). In 2016, all countries with legal domestic ivory markets thought to contribute to illegal trade were recommended by the Parties to CITES at the 17th meeting of the Conference of Parties (CoP) to “take all necessary legislative, regulatory and enforcement measures to close their domestic markets for commercial trade in raw and worked ivory as a matter of urgency” (CITES Secretariat 2016). Debate continues between range and non-range states, ultimately undermining the impact of the regulations. Stakeholders supporting a total ban on all ivory trade argue it will reduce poaching pressure because legal sales stimulate markets and condone owning ivory. Conversely stakeholders opposing a ban argue it will incentivise additional poaching by driving up the rarity and price of ivory and that revenue from legal ivory sales supports local communities and conservation in elephant range states (Biggs et al. 2017). Similar to most conservation debates, the answer is not binary; the extant literature indicates that although legal ivory trading can have a positive impact on the economy without any impact on biodiversity (Cox 2017; Hirst 2017), it can also be the link between legal and illegal markets, for example, by providing laundering services to integrate illegal products into the mainstream legal market (Phelps et al. 2016). 

The knowledge base is full of evidence that compliance with regulations on wildlife trade is critical to regulatory success yet violations of CITES agreements remains one of the world’s most profitable illicit activities affecting hundreds of millions of plants and animals (Solomon et al. 2015). An expanded scientific understanding of why non-compliance behaviour occurs can provide actionable evidence to decision makers about how to reinforce compliance (Biggs et al. 2017). Failing to understand the drivers of compliance can result in policies that fail to anticipate unintended impacts (Phelps et al. 2016) or create perverse incentives for additional rule breaking. Stricter wildlife use regulations alone are unlikely to guarantee an end to poaching (Challender et al. 2015; Sollund & Maher 2015). Preliminary studies on the impact of stricter ivory trade regulations in the United States (U.S.) and China indicate that physical ivory markets have declined in size but illegal trade may have been displaced online or to neighbouring countries and species (Yu et al. 2016; Kramer et al. 2017). 

Interdisciplinary research in conservation can help overcome some of the knowledge gaps associated with non-compliance and crime displacement (Gore et al. 2013; Arias 2015; Challender et al. 2015). Research to date has drawn upon the framework of conservation criminology, which combines insights from the disciplines of criminology, conservation and risk and decision science (Gibbs et al. 2010; Gore 2017). Conservation criminology offers one methodological framework to fulfil the need to obtain accurate data on non-compliance and understand the drivers of this behaviour to guide the design of more effective interventions (Solomon et al. 2015).  Herein, we apply conservation criminology to help identify which factors predict compliance with wildlife trade regulations. 

Many factors are known to predict why compliance with wildlife trade regulations occurs (Table 1). For example, swift justice, certainty of detection, successful prosecution and sufficiently severe penalties deters illegal activities (Moreto & Gau 2017). Instrumental theories state for compliance to occur the risks and penalties of wildlife trafficking must outweigh rewards (Becker 1974). Social-psychological factors, such as personal values, knowledge, confidence, social pressures and morals can also influence people’s decision making (Sutinen & Kuperan 1999; Arias 2015; Manfredo et al. 2016). Normative factors such as the perceived effectiveness and effort of regulatory institutions can create support and a sense of legitimacy for regulations, increasing voluntary compliance (Levi et al. 2009; Arias 2015). 

Previous research on understanding non-compliance relating to ivory poaching has focused on law enforcement effectiveness and economic incentives (Milner-Gulland & Leader-Williams 1992; Keane et al. 2008). Research on illegal fishing has leveraged theories of deterrence and legitimacy (Kuperan & Sutinen 1998; Sjöstedt & Sundström 2015). Social-psychological factors have been used to understand illegal timber trade (Gore et al. 2013) and wildlife killing (St. John et al. 2015). Hinsley et al. (2015) studied how consumer preferences drive the illegal orchid trade. Together, these studies have contributed to policy interventions, monitoring and enforcement.  Importantly, no studies have investigated these factors in relation to non-compliance and illegal trade of ivory. Traders are an important intermediate actor in the ivory trade chain as they can be involved in sourcing goods, financial links, coordinating logistics and directly communicating with consumers.  

Reliable methods for investigating non-compliant behaviour can sometimes be difficult to apply, as people may not honestly report their behaviour when asked because they want to be viewed favourably (social desirability bias; Edwards 1957). Use of indirect questions have been used in non-compliance research to ensure respondent anonymity, increase willingness to answer honestly and reduce the possibility of linking incriminating data to an individual (Arias 2015; Nuno & St John 2015). This study also uses online surveys to gather data on non-compliance.  

To help identify which factors predict compliance with wildlife trade regulations, we assessed what influences UK ivory traders’ compliance with ivory trade regulations focusing on whether the proportion of people complying with regulations is influenced by: their perception of punishment and prosecution; social norms, morals and values; knowledge, respect, and confidence in the regulations, and; the legitimacy of the regulations. The goal of this research was to produce policy-relevant science to support decision makers in crafting and evaluating regulations designed to conserve threatened wildlife. 

METHODS

Case Study

The UK was historically, and remains today, one of the largest legal ivory markets globally (Lau et al. 2016; Cox 2017). In 2016, the UK government announced plans to consult with stakeholders and to implement more restrictive ivory trade regulations (Pratt & Sutherland 2016). The UK was the largest exporter of pre-Convention ivory (i.e., items acquired prior to CITES listing) between 2010 and 2015 to Hong Kong and China, two large markets for illegal ivory (Rice & Suresh 2017). Most objects containing ivory in the UK are authentic antiques (i.e., items acquired pre-1947) and a causal relationship between the legal UK markets and elephant poaching remains equivocal. UK enforcement authorities continue to seize ivory either in transit from Africa to Asia or re-exported en route to Asia (TRAFFIC 2017). Newly poached ivory (i.e., poached post-1990) has been found to be traded under the guise of synthetic ‘bone’ or treated to appear antique (Collins et al. 2017).

Data Collection

We implemented an online survey through Qualtrics (www.qualtrics.com). We used a purposive sampling approach (Newing 2011), targeting relevant sectors (e.g., antiques traders, auctioneers, musical instrument retailers, restorers, shipping companies and taxidermists) that have a known involvement with legal ivory trade in the UK. The email addresses of 954 companies were collated from company websites identified in other relevant research (Lau et al. 2016; Cox 2017), in online directories or trade websites (see Supporting Information for full list of websites). Data was not available on the total numbers of these traders within the UK therefore although we targeted the largest sectors; our sampling does not represent the entire population of ivory traders. Data was analysed without weighting. 

Potential respondents were emailed a link to an online survey and sent two reminders by email before the survey closed. The survey was reviewed by six representatives from antiques trade associations and conservation academics and piloted by 50 randomly selected respondents (Newing 2011). Data collection took place between 27th June and 15th July 2017. One hundred and fifteen respondents completed the questionnaire (12% response rate) in an average of 30 minutes. There was no incentive paid for completing the questionnaire. 

The research was conducted in compliance with the Society for Conservation Biology Code of Ethics (Society for Conservation Biology 2005) and approved by the ethics committee of the Faculty of Natural Science, Imperial College London (ethics code 2016-01289925-HARRIS-LH). Respondents provided informed consent before participating and were assured that all responses would remain confidential, anonymous and it would not be possible to identify their responses at an individual level. Data was stored on Qualtrics. IP addresses were collected but removed from respondent’s data when it was downloaded for analysis. 

Measurement

We explored four dimensions from the literature noted as being able to influence compliance (e.g., Arias 2015; St. John et al. 2015; Gore 2017): control, deterrence, legitimacy and social norms (Table 1). Each dimension was measured as an indexed function of several factors including the certainty of being caught and punished, swiftness of enforcement to act, severity of prosecution and punishment, social penalty, reward from trading ivory, moral obligation, descriptive and injunctive norms, personal values, confidence, locus of control, knowledge and familiarity of regulations, fair and appropriate regulations, and the efficiency of enforcement (Table 2). Factors were measured using five-point Likert-type statements, closed and open-ended questions. 

We used projective questioning (Cross et al. 2013) to measure compliance with ivory trade regulations by asking respondents to report on illegal behaviour of close friends rather than their own, allowing respondents to reply without implicating themselves in criminal activity (St. John et al. 2010b; Gore et al. 2013; Nuno & St John 2015). Respondents were asked ‘Out of every 100 people who work with objects containing ivory, how many do you think always check they have correct documentation for use?” (see Supporting Information for information on developing this question). Projective questioning builds on the assumption that people know about behaviours present or absent in their social group and assume others act the same way they do, thus when questioned about a given behaviour will provide prevalence estimates biased in accordance with their own behaviour (Ross et al. 1977; Petróczi et al. 2008). Projective questioning helps overcome the difficulties of obtaining a large sample size and complicated questioning of other methods, such as randomised response technique (Warner 1965) which have been used in other studies of illegal behaviour in conservation (St. John et al. 2010a, 2015; Cross et al. 2013; Thomas et al. 2015, Supporting Information). 

Analysis

We investigated the relationship between the proportion of people complying with the regulations and the factors predicted to influence compliance using multiple regressions (Laerd Statistics (2015), Table 2, Supporting Information), in SPSS (Version 24; IBM Corp. 2016). All missing values were treated as pairwise where respondents were included for analysis of any questions where they provided data and excluded if not. A box plot was used to identify outlying responses (Pallant 2010). We logarithmically transformed scores to make the data normal for the proportion of people complying with regulations as they violated the assumption of normality (Kolmogorov-Smirnov test, D [115] = 0.139, p<0.001) adding a constant of one to deal with zero values. Ordinal predictor factors were treated as continuous for the regression. The assumption of generalizability when using multiple regression (e.g., 15 respondents per predictor factor) mandated that with our sample size we could enter no more than seven predictor variables into the regression (Pallant 2010). We therefore used oblique promax principal component analysis (PCA) and extracted factors with eigenvalues 1.0 to generate eight groups of factors (Laerd Statistics 2015; Supporting Information). We assessed the groups for internal consistency with Cronbach’s Alpha (α) removing groups where values for α were below 0.7 (Cronbach 1951; Supporting Information) leaving four groups, which we named control, deterrence, morals and norms (Fig. 1), to enter into the multiple regression. Cronbach’s Alpha (α) is the most widely applied coefficient of internal consistency, although it has received criticism (Zinbarg et al. 2005; Sijtsma 2009). We did not apply other tests of internal consistency such as McDonald’s Omega (ωh) coefficients, due to the number of items within each scale being lower than two and the sample size being too low. To answer our research question, we analysed relationships between the underlying factors within groups (Fig. 1) and proportion of people complying with regulations with Spearman’s rho correlation co-efficient (Table 4; Laerd Statistics 2015). 

To add further understanding about the factors’ influence on compliance, data-driven thematic analysis was used to analyse responses to open-ended questions. We reviewed responses, generated initial codes and collated codes into potential themes. The themes were independently checked by one additional researcher for internal coherence and reliability (Supporting Information; Braun et al. 2008; Newing 2011). 

RESULTS 

Most respondents were male (73.3%) and the median age group was 55-64 years (36.5%) (see Supporting Information for full demographic profile). The main sectors most respondents worked within were antiques or auctions (71.3%). Approximately one fifth of respondents (23.5%) stated that ivory was important to their business and ivory objects contributed an average of 6.9% to their total income (SD 10.42, range 0% to 50%, CI 95% [5,8]). Ivory objects most frequently mentioned as traded legally in the UK included antique artworks or collectable items such as furniture with ivory inlay, sculptures (mainly “Art Deco” and “Oriental” styles) and pianos with ivory keys. Traders expressed that the appeal of ivory to customers was often aesthetic or symbolic. For example, one antiques trader stated:

“Antique ivory is still a popular commodity due to its age, physical aesthetic appearance and intricate carving that display an amazing skill.”

Respondents reported that 38.7% of traders always checked they had the correct documentation for trade (mean [SD]=38.7 [31.8] 95% CI [32.8, 44.5]) indicating a large proportion of traders do not always check they comply with regulations when trading in the UK. All traders (98.2%) believed they had some knowledge of the regulations with 57.4% stating they were extremely or very familiar with the regulations. 

Control was the strongest predictor of the proportion of people complying with ivory trade regulations (Beta = -10.223, p=0.009, Table 3). Low scores on the control factors (knowledge of the regulations, confidence in their ability to comply, perception the regulations were fair and perception that enforcement must ensure people obey) were correlated with a smaller perceived proportion of people complying with regulations Table 4, Fig. 1). This suggested that the more knowledgeable and confident traders were regarding the regulations and the more that enforcement and regulations were respected, the less likely people were to act illegally. Within the survey, traders agreed that law enforcement officials must ensure people obey the regulations (92.6%) but were less likely to agree regulations were fair (67.3%). One possible explanation highlighted by traders was that they felt penalised for trading legal items that were viewed by traders as part of UK heritage. For example, one trader said that:

“Most antique ivory has been worked by highly skilled people to amazing effect, it is harrowing to think an animal died to provide the ivory but destroying beautiful and historical artefacts out of some guilt complex surely makes the loss of the animal even more pointless. You can't mend the past but you can learn from it.”

Despite most traders indicating confidence in their compliance with regulations themselves (94.7%), about half of traders found it easy to follow regulations (49.1%). The thematic analysis found the main barriers stated to following regulations were understanding definitions such as what constitutes as worked ivory, being able to easily distinguish legal from illegal ivory, and being able to find the right regulatory information. The two below comments from traders illustrate the barriers:

“Most of the time it is very difficult to be able to establish whether an object is old enough to comply [with] the regulations and be sold. Yet people want to sell small items that usually [aren't] worth a lot of money, hence there is no point in getting them properly tested, as these tests are too expensive to be worth it.”

“[There are] multiple websites and databases to check for identification and regulations information, [and] several 'grey' areas regarding exactly what is / isn't legal to sell. [There is] no central body available to assist in identification and provide advice.”

Deterrence also significantly predicted the proportion of people complying with regulations (Beta = -8.554, p=0.017, Table 3). Low scores on deterrence factors (traders’ perception that the regulations were appropriate to deter illegal trade, the severity and certainty of the punishment and prosecution if caught trading illegally) correlated with a smaller perceived proportion of people complying with regulations (Table 4; Fig. 1) suggesting that the higher the perception of risk and severity of punishment and if the regulations were perceived as appropriate, the less likely people were to violate rules.  Over half of the participants believed the severity of prosecution and punishment were sufficient to deter illegal trade (53.3% and 57.8% agreed they were sufficient respectively). Traders indicated that penalties were not proportional to the profit made from trading ivory illegally. Fifty-nine percent of traders stated it was likely one would be punished if caught. The majority (66.7%) of respondents agreed the regulations were appropriate to ensure that the UK domestic ivory market does not contribute to ivory trafficking. Among traders who stated that the regulations were insufficient most comments related to the lack of detection by enforcement, as illustrated by one trader:

“Too many small objects littered about the antique community [are] made from illegal ivory [and] being sold as mammoth bone to actually find them all and prosecute [them]. [It is] very difficult to prove that the person selling was not aware it was illegal ivory as so much of the antique market [is] based on trust.”

Norms and morals did not significantly predict the proportion of people complying with regulations however descriptive norms (i.e., perceptions of how others behave) did correlate with the proportion of people complying with regulations (rs [109] = -0.234, p = 0.024, Table 4). Eighty-eight percent of respondents agreed that most people they knew used ivory objects legally arguing that there is potentially a role for social disapproval to influence compliance. Traders scored higher on self-transcendence values (mean [SD]=1.4 [0.4] 95% CI [0.2, 0.7]) than self-enhancement (mean [SD] =2.46 [0.66], 95% CI [2.3, 2.6]) indicating traders were more likely to be pro-environmental than act in their own self-interest. 

DISCUSSION

This study sought to help identify which factors predict compliance with wildlife trade regulations using an interdisciplinary framework. Although we considered the case of ivory trade regulations in the UK, results have implications for wildlife trade regulations more generally in other geographies and conservation contexts. 

We found the main factors hindering compliance with the regulations were perceptions of how fair and appropriate the regulations were to deter illegal trade, and how easy it was to follow the regulations and the perceived severity and certainty of punishment. 

Perceptions about the appropriateness of the regulations were associated with enforcement being unable to effectively detect illegal trade. Results indicated that traders felt that providing law enforcement officials with sufficient resources to ensure they can identify legal ivory and monitor trade should be a priority over further trade restrictions (Supporting Information). Stricter ivory regulations without additional enforcement efforts could shift illegal trade online or to neighbouring countries or other species as seen in other countries (Yu et al. 2016; Kramer et al. 2017). Efforts should also be made to ensure that the regulations as perceived as legitimate. 

Traders expressed opinions that current UK regulations were complex, ever changing, and included confusing definitions, such as for ‘worked’ ivory. The issues reported by traders are consistent with other research on ivory and wildlife regulations in the UK and the European Union (Mundy 2014; Sollund & Maher 2015; Lau et al. 2016). Verification of legal acquisition and age of ivory is difficult, as it requires DNA testing or historical documentation. Certification has significant administrative burdens for businesses and allows the opportunity for falsification. The regulations must be clear and unambiguous to prevent any opportunities for illegal trade to be laundered into legal markets (Bennett 2015). To help minimize illegal ivory trade, conservationists could engage with traders through educational and communication campaigns which have been shown to decrease trade in other species (Salazar et al. 2018).

A higher risk of prosecution and punishment has been found to influence illegal conservation-related behaviour. Milner-Gulland & Clayton (2002) found that sale of bush meat was strongly influenced by enforcement activities. St. John et al. (2015) found that the perceived likelihood of punishment and social norms deterred wildlife killing in Taiwan. Petrossian (2015) found that countries with strong surveillance experience less illegal fishing activity. Martin et al. (2013) found that improved border control and increased wildlife law enforcement has helped to reduce illegal Nepalese ivory trade. Sufficient numbers of offenders must be prosecuted and penalties need to be made proportionate to the economic value of ivory to outweigh any incentive to trade illegally. However further regulations can also cause economic value and demand for wildlife products to increase due to a reduction in supply (Bennett 2015; Chen 2016; van Uhm & Siegel 2016) and in some contexts have not been found to increase compliance (Keane et al. 2008) therefore enforcement is ideally considered alongside other solutions to effectively reduce wildlife crime (Wellsmith 2012). Efforts could also be made to ensure that enforcement and penalties as perceived as sufficient.

Our research highlights several challenges associated with overcoming illegal ivory trade in the UK. To prevent any opportunities for illegal ivory to enter the market in the UK, our data indicates a need for certain prosecution and punishments, more resources for enforcement to improve detection of illegal trade and clear, unambiguous regulations. This is consistent with the findings and recommendations from other studies of wildlife crime in the UK (Wellsmith 2011; Sollund & Maher 2015; WWF 2016). In the UK, wildlife crime enforcement demonstrates some best-practise globally however there is a threat of uncertain funding, lack of prioritisation against other crimes and lack of specialist training (Sollund & Maher 2015). Recent targeted ivory operations demonstrate an increased focus on the issue (TRAFFIC 2017) however due to the historical nature of the UK ivory market and the diverse range of traders involved, it is difficult for law enforcement authorities to monitor all illegal trade (Lau et al. 2016; Collins et al. 2017). 

Caution should be used when generalising our results as there is likely to be a sampling bias to respondents who may answer questions in the manner that they think is socially appropriate or those who do act illegally not participating due to fear of negative consequences (King & Bruner 2000). The sample was skewed with the majority saying ivory contributes marginally to their income which may be reflective of the nature of the ivory trade in the UK however if future research could gather a more robust sample size understanding the differences between these two groups could have interesting findings. Two questions were included within the questionnaire to check the validity of the question used to measure compliance and despite correlating, alternative wording could be tested to improve construct validity and reliability (Supporting Information). 

This study provides a baseline for measuring the factors of compliance however future research should identify other factors that may explain more variance in the model and could trial other measures of measuring illegal behaviours such as random response technique (St. John et al. 2015).  Random effects of individuals were also not taken into account within the model. Further research could be to identify areas of common ground by understanding the perspectives of all actors within the trade chain to find solutions that are accepted by all (Biggs et al. 2017). For example, arguably targeting consumer demand and changing perceptions may be more effective than policies focusing on supply (Challender et al. 2015; Duffy 2015; Chen 2016). Enforcement may be improved if the barriers that enforcement officials face were better understood (Wellsmith 2012). Cultural factors may affect compliance therefore these results may be different in other countries, particularly those with poorer levels of governance and enforcement (Baynham-Herd et al. 2018). 

SUPPORTING INFORMATION
Additional survey information (Appendix S1), further information on the analysis (Appendix S2), supplementary data (Appendix S3), full survey (Appendix S4), and information on UK Regulations (Appendix S5) are available online. The authors are solely responsible for the content and functionality of these materials. Queries (other than absence of the material) should be directed to the corresponding author.
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TABLES
Table 1. Dimensions hypothesized to influence compliance with ivory trade regulations in the United Kingdom as identified from a literature review.
	Dimension
	Supporting Literature

	Deterrence

	The risks and penalties of a behaviour must outweigh the rewards (Becker 1974). To deter illegal activities there must be swift justice, certainty of detection, successful prosecution and severe penalties (Moreto & Gau 2017). Fishers in Chile did not enforce fishing restrictions as they viewed response of enforcement and punishments as ineffective (Davis et al. 2015); Compliance in fisheries was high despite low probability of detection and penalties (Kuperan & Sutinen 1998); As the perception of risk of capture reduced, the frequency of bush meat trade increased (Milner-Gulland & Clayton 2002); Bio economic modelling of poachers in Zambia argued that increasing the severity of punishment is less effective than increasing the risk of detection (Milner-Gulland & Leader-Williams 1992); Illegal fishing may be reduced by increasing detection and reducing rewards (Petrossian 2015). 

	Social norms and values

	People behave in accordance with norms. There are three types of norms; personal (morals), descriptive (what other people do) and injunctive (what other people approve of) (Tyler 1990; Arias 2015). Personal norms are argued to explain pro-environmental behaviour (Harland et al. 1999); Fisherman felt ‘morally uncomfortable’ when breaking the law (Kuperan & Sutinen 1998); The perceived likelihood of being punished and social norms deterred rule-breaking for carnivore killing in Taiwan (St. John et al. 2015); Social norms argued to regulate natural resource management more effectively than regulations in Madagascar (Jones et al. 2008); Pro-environmental behaviour is argued to be positively related to self-transcendence and negatively to self-enhancement values (Schwartz 2012; Klöckner 2013). 

	Control

	Factors that ease or hinder an individual’s behaviour such as skills, knowledge, confidence and control (Fishbein & Ajzen 2010; Arias 2015).  Local people in Madagascar framed non-compliance with conservation rules as a lack of knowledge and an omission of duty (Gore et al. 2013).

	Legitimacy
 

	The perceived effectiveness and efforts of the regulatory institutions creates legitimacy in a system, which leads to voluntary compliance (Kuperan & Sutinen 1998; Arias 2015). An effective, fair and trustworthy system can be argued to increase willingness to defer to authorities (Levi et al. 2009); Illegal fishing was widespread when institutional arrangements were considered to be weak (Sjöstedt & Sundström 2015).

	
	



Table 2: Factors within each dimension used in the survey hypothesised to influence compliance with ivory trade regulations in the United Kingdom as identified from a literature review. All questions were five-point Likert-type statements where 1 = high, 5 = low, unless indicated. 
	Dimension
	Factor
	Survey Measure

	Deterrence
 

	certainty of being caught
certainty of being punished
swiftness of enforcement to act

severity of prosecution


severity of punishment

social penalty

reward from trading ivory
	(Q4.7) likelihood of being caught by enforcement for illegally trading ivory
(Q4.8) likelihood of being punished if caught 
(Q4.12.3) how quick enforcement responds to illegal trading of ivory

(Q4.12.1) chances of being caught are sufficient to deter people from trading illegally
(Q4.10) penalties are sufficient to deter people from trading illegally
(Q4.2.6) would not associate with people who trade ivory illegally
(Q2.4) importance of ivory trade to their business
(Q2.5) amount of income earnt from trading objects containing ivory a

	Social norms and values

	moral obligation



descriptive norms (perceptions of how others behave)
injunctive norms 
(what your peers approve of)
 
personal values
	(Q6.3.C) ‘I feel a strong obligation to follow the rules’, ‘I enjoy following the rules’, ‘I would feel guilty if I broke the rules’ b 
 (Q4.2.3) ‘I feel under social pressure to use ivory illegally’, (Q4.2.5) ‘Most people I know use ivory objects legally’ b
(Q4.2.1) ‘People who are important to me 
disapprove of illegal use of ivory’, (Q4.2.4) ‘My family and friends expect me to use ivory objects legally’ b
(Q6.3.A) self-enhancement (achievement and power) c
(Q6.3.B) self-transcendence (benevolence and universalism) c

	Control
   

	confidence

control 1

control 2

knowledge

familiarity
	(Q3.5.2) Confident in their ability to comply with the regulations
(Q3.5.4) Whether I comply is entirely up to me
(Q3.5.3) the decision to comply is beyond my personal control
(Q3.6) how easy it is to understand the regulations 
(Q3.2) familiarity with regulations 

	Legitimacy

	fair
appropriate


effective
	(Q3.5.1) regulations are fair
(Q5.2) regulations are sufficient to prevent UK trade contributing to illegal ivory trade
(Q4.12.2) enforcement must ensure people obey regulations 

	
	
	


a Income measured as a percentage of total income on a continuous scale from 0 to 100.
b Respondents asked whether they agree or disagree with statement measured on five-point Likert scale where 1 = ‘Strongly agree’, 5 = ‘Strongly disagree’.
c Values measured by taking an average across three agree/disagree statements measured on five-point Likert scales where 1 = ‘Strongly agree’, 5 = ‘Strongly disagree’ following Schwartz (2012). 

Table 3: Summary of multiple regression analysis indicated the two PCA groups deterrence and control significantly predicted the proportion of traders complying with ivory trade regulations in the United Kingdom (*p < 0.05, CI 95%)
	PCA groups
	Unstandardized regression coefficient (B)
	Standard error of the coefficient (SEB)
	Standardised coefficient ()
	Significance

	Intercept
	38.529
	3.632
	
	

	1 (deterrence)
	-8.554
	3.478
	-0.293
	0.017*

	2 (control)
	-10.233
	3.819
	-0.339
	0.009*

	3 (norms)
	1.142
	3.565
	0.040
	0.750

	4 (morals)
	1.048
	3.668
	0.035
	0.776



Table 4: Survey results for factors used in analysis and Spearman’s rho correlation coefficient between the factor and the proportion of traders who comply with ivory trade regulations in the United Kingdom. All factors were measured using five-point Likert-type statements where 1 = high, 5 = low, unless indicated. 
	Factor
PCA GROUP
	Survey Measure
	%
(top 2 box)
	Spearman’s rho correlation co-efficient
(rs)

	DETERRENCE
certainty of being punished
severity of prosecution

severity of punishment
	
(Q4.8) likelihood of being punished if caught 
(Q4.12.1) chances of being caught are sufficient to deter people from trading illegally
(Q4.10) penalties are sufficient to deter people from trading illegally
	
59.2%

53.3%


57.8%
	
-0.228a

-0.253a


-0.274a

	appropriate


NORMS & MORALS
moral obligation b




descriptive norms b (perceptions of how others behave)
injunctive norms b
(what your peers approve of)
 


personal values
	(Q5.2) regulations are sufficient to prevent UK contributing to illegal ivory trade


(Q6.3.C) ‘I feel a strong obligation to follow the rules’
‘I enjoy following the rules’ 
‘I would feel guilty if I broke the rules’
 (Q4.2.5) ‘Most people I know use ivory objects legally’

(Q4.2.1) ‘People who are important to me disapprove of illegal use of ivory’
(Q4.2.4) ‘My family and friends expect me to use ivory objects legally’
(Q6.3.B)self-transcendence (benevolence and universalism)
	66.7%




79.2%

48.1%
83.5%

88.3%


85.6%


78.6%


-c

	-0.325a




-.0158

0.026
-0.102

-0.234a


-0.162


-0.087


-0.087


	CONTROL
confidence

knowledge
	
(Q3.5.2) confident in their ability to comply with the regulations
(Q3.6) how easy it is to understand the regulations 
	
94.7%

49.1%
	
-0.290a

-0.330a


	fair
effective
	(Q3.5.1) regulations are fair
(Q4.12.2) enforcement must ensure people obey regulations 
	67.3%
92.6%
	-0.353a
-0.263a

	
	
	
	


a Correlation was significant p < 0.05
b Respondents asked whether they agree or disagree with statement measured on five-point Likert-type scale where 1 = ‘Strongly agree’, 5 = ‘Strongly disagree’.
c Self-transcendence value measured by taking an average across three agree/disagree statements measured on five-point Likert-type scale where 1 = ‘Strongly agree’, 5 = ‘Strongly disagree’ following Schwartz (2012). Mean [SD]=1.41 [0.42] 95% CI [0.2, 0.7]. 


FIGURE LEGEND PAGE
Figure 1: Diagram demonstrating the PCA groups (bold) and underlying factors entered into multiple regression for analysis. Groups included if internal consistency, measured using Cronbach’s Alpha (α), was at least 0.7 (Cronbach 1951). 
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