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Abstract

:

Simple Summary


African lion cubs are used in South Africa in wildlife-interaction tourism (cub petting). The welfare impacts on the cubs are unclear. A workshop was held with 15 lion-experienced stakeholders who all indicated a range of welfare concerns for discussion and prioritisation. The leading welfare concern identified was the ‘lack of governance and regulation’ within the industry. Participants also agreed on nine non-negotiable practices that affect cubs’ welfare. Some of these included ethical concerns, such as cubs exiting into the ranching industry (farming of lions for hunting) and the bone trade (lions being slaughtered for their bones, which are exported for lion bone wine) once petting age has passed. Current industry practices were then ranked and weighted for welfare importance through an online survey completed by 60 industry stakeholders. This survey identified the most important welfare concerns to be poor social grouping of cubs, an inability for cubs to choose their own environment and retreat from an interaction, a lack of trained and dedicated caretakers, and poor breeding practices. The survey results produced a user-friendly tool to score cubs’ welfare in interaction facilities and also identified current practices that are lacking in welfare consideration.




Abstract


African lion (Panthera leo) cubs are extensively used in South Africa in wildlife-interaction tourist activities. Facilities provide close interaction opportunities, but the welfare impacts on the cubs are unclear. A workshop was held with 15 lion-experienced stakeholders, including government officials, nature conservationists, animal welfare organisations, lion breeders, lion handlers, an animal ethologist, wildlife veterinarian, wildlife rehabilitation specialist and an animal rights advocacy group representative. Individual representatives nominated a range of welfare concerns, and 15 were identified for discussion and prioritisation. The leading welfare concern was a lack of governance and regulation within the industry. Participants agreed on nine non-negotiable practices affecting welfare concerns, which included ethical concerns, such as cubs exiting into the ranching industry (farming of lions for hunting) and the bone trade (lions being slaughtered for their bones, which are exported for lion bone wine) once petting age has passed. Welfare concerns representative of current management practices within the lion cub interaction industry were compared for importance using an online adaptive conjoint analysis survey of 60 stakeholders in the industry. The survey identified the most important welfare concerns to be poor social grouping of cubs, an inability for cubs to choose their own environment and retreat from a forced interaction, a lack of trained and dedicated caretakers, and poor breeding practices. The conjoint analysis survey results produced a value model, which can be used as a tool to score cubs’ welfare in interaction facilities, and it identified unacceptable practices lacking welfare consideration.
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1. Introduction


Animal-based tourism is a multibillion-dollar industry that appears to be increasing [1] with wildlife tourist attractions accounting for 20–40% of all global tourism [2]. It is aimed at viewing or encountering wildlife in a range of locations from free ranging to artificially housed, captive animals [3]. A review of public websites revealed that many (43%) animal-visitor direct interaction opportunities offered to the global tourist market centre around the petting of captive wild animals, with other direct interaction activities being feeding, walking or swimming with the animals, riding them, and attending their performances [4]. Understandably, in developing countries the inclusion of wildlife interactions in tourism activities is actively promoted as a revenue generator [5].



D’Cruze et al. [4] determined in their review that while substantial literature exists on the effects of visitor presence on these wild animals, very little research has determined the effects of direct interaction activities on the animals. According to them, this lack of research has resulted in the current lack of clarity on animal interaction practices. Values of conservation, animal welfare, visitor satisfaction, and profitability are often in conflict with each other [6]. Education, research and conservation are well-known objectives of the modern zoo, but so too is entertainment, with visitors seeking to not only learn about and view the animals from a distance but to also interact with them close up [7]. As a result, interacting with wildlife has become a part of the experience at many modern zoos and aquaria, with the public being willing to pay extra for it [8]. Interacting with wildlife also exists in a commercial environment and is often solely for human recreational purposes [9]. The practice is driven by tourist demand, many of whom find interacting with a wild animal enjoyable [10].



de Mori et al. [11] identified a need for the ethical assessment of such animal interactions, which includes comparing the impact on the animal’s welfare with education and conservation outcomes. Similarly, D’Cruze et al. [5] call for a balance between wildlife protection goals and wildlife ecotourism development. Fernandez et al. [7] suggest that when the effects of animals on zoo visitors and vice versa are considered, then opportunities for increased positive animal visitor interactions can be facilitated, thus supporting the goals of modern zoos which include animal welfare, conservation, education, research and entertainment. Fernandez et al. [7] go on to conclude that when animals are provided more “seeming control” over their interactions within a zoo, then the welfare requirements of the animals can be met.



Moorhouse et al. [2] scored 24 types of wildlife tourist attractions and deemed only six to have positive conservation and welfare impacts. van der Meer, Botman and Eckhardt [12] concurred and considered most wildlife tourist attractions to be about making a profit. Essen, Lindsjö and Berg [1] go so far as to describe animals within animal-based tourism as “laborers in a global capitalist economy where they are conscripted into the service of the tourism industry”. Pressure has been placed on travel companies to stop supporting the industry, and some companies have complied [13].



The use of wild animals in tourism is clearly emotive and this supports the need to scientifically review their welfare, with the aim of understanding exactly how it may be compromised and, more importantly, improved. The latest Five Domains Model [14] has included ‘human–animal interactions’ in its assessment of animal welfare. From this we conclude that human–animal interactions have both the capacity to improve and negatively impact the welfare of animals. This seems obvious when looking at companion animals and perhaps even those used in the farming and production industries, with substantial scientific evidence existing on the effects of stockperson behaviour on these animals [15]. This research will therefore complement, by way of examples, not only the latest and amended fifth domain [14] but all domains by interrogating in detail a species-specific animal use system. This research therefore sets out to evaluate the welfare of African lion cubs used in wildlife-interaction tourism within South Africa. While the study focusses on and makes use of information gleaned from the South African interaction industry, the use of lion cubs in tourist attractions is global, with increased trends in the Middle East to own lion cubs as pets for personal interaction satisfaction [16].



Lion cub interaction encounters are a particularly popular international tourism activity. While exact numbers are unknown, it has been estimated that approximately 1000–10,000 lions are used internationally, with annual visitor numbers being 100,000–500,000 [2]. The extent of cub interaction activities offered to the public in South Africa is also not precisely known, but in 2016 it was estimated that lion cubs were potentially readily available from 297 captive lion breeding facilities [17].



There are approximately 7000 lions in captivity [18], owing to their use in captive breeding and utilization of the species. The types of lion cub interaction activities within this captive industry have not been documented, and not all captive bred cubs are used in lion cub interaction activities. Additionally, not all the cubs that are interacted with go on to be used in other captive lion practices, such as walking with lions, lion hunting and the lion bone trade. A wide range of interaction opportunities exist with lion cubs, which include bottle feeding, picking up and/or stroking of the lion cubs, as well as photographic opportunities. Cubs may also be used in corporate functions, as well as organized school tours both on and off site. Cubs may be interacted with from birth to a maximum of seven months of age; thereafter, they become too boisterous and unsuitable for direct interaction as they pose a potential safety risk to the public.



There were four objectives for this study. The first was to achieve an understanding of the lion cub interaction industry and cub welfare issues associated with the practice, making use of those considered proficient in the field, through a diverse stakeholder workshop. The second was to prioritise the identified welfare issues through assessment of their weight and rank in an online conjoint analysis survey. The results obtained from these two prior objectives informed the third, which was to create a value model that can be used to assess the welfare of lion cubs in such interaction activities. The fourth objective was to ascertain whether workshop and conjoint analysis participant demographics could be associated with opinions and results.




2. Materials and Methods


2.1. Facilitated Workshop to Identify and Describe Core Welfare Concerns


Recognising that participatory diversity is vital to the success of an expert opinion workshop [19], participants with varying interests and needs were invited and provided the substantive themes of the event and the results. Thirty-three South African stakeholders were initially contacted via email and then by telephone with the invitation to attend. Fifteen participants attended and 18 declined. All invitations that were turned down were due to an inability to attend as a result of work commitments and/or distance from the venue. The participants represented nine stakeholder groups: nature conservationists (n = 2), one from an academic institution and one from a non-governmental organization; an animal ethologist (n = 1); a wildlife rehabilitator with experience in lion cub rehabilitation (n = 1); government organization officials responsible for both wild and captive wildlife legislation on their permissible use and welfare (n = 3); representatives of non-governmental animal welfare organizations (n = 2); an animal rights advocacy representative (n = 1); a wildlife veterinarian with captive lion experience (n = 1); lion breeders (n = 2) and lion cub handlers (n = 2), one with zoo experience and the other from an interaction facility. Because in such a diverse group some participants may be perceived as having greater knowledge or interests and may dominate the proceedings [19], a professional, independent facilitator was employed, as recommended by Phillips and Phillips [20]. The facilitator was experienced in managing events with participatory diversity and possible negative interactions.



The workshop commenced with a welcome and completion of consent forms in which participants could indicate whether their names and/or the organisations that they were representing could be made publicly available. After participants introduced themselves, the objectives of the workshop were explained and a presentation on the meaning of the term “animal welfare” followed to ensure that participants could identify the welfare concerns effectively. This included the definition of welfare (as an animal’s state with regard to the quality and quantity of its experiences) and key principles outlined in Phillips [21].



2.1.1. Identification of Welfare Concerns


Participants were provided with a set of adhesive notes, which were already numbered so that the researchers and facilitator, but not the other participants, could link a stakeholder group (not an individual in the case where more than one was present) with an identified welfare concern. The instructions given to the participants were that they should write one idea per note and that the number of notes allowed was not limited. The purpose of this stage was to gather all the ideas from the group on what they thought the key welfare concerns were within the cub interaction industry. Participants were given as much time as required to do this task. This method of collecting ideas was selected because it ensured that all opinions were represented and that these were not influenced by other participants, which would be expected if only verbal responses were accepted. The facilitator then collected all the adhesive notes and placed them on the wall of the room in clusters with similar themes for inspection by everyone. The stakeholders, assisted by the facilitator, then considered, amended, and agreed upon the grouping of the themes and their descriptions. Stage 1 was completed in two hours.




2.1.2. Identifying and Describing the Core Welfare Concerns


The facilitator asked the participants to consider all the key welfare concerns that had been grouped and identified in Stage 1. Each participant was then given three stickers, which could be used by the researcher and facilitator to identify them. Stakeholders were then instructed to indicate their priorities by placing their three stickers on any three of the welfare themes they considered most important. The votes were then tallied and presented back to the group. Stage 2 was concluded in half an hour.



The identified welfare themes were then discussed to determine practices that commonly and currently take place in the lion cub interaction associated environments in South Africa and to determine levels of welfare concern within each theme. This was done in order to describe and contextualize each of the key welfare concerns identified.




2.1.3. Determining Non-Negotiable Practices


Independent of previous stages, participants collectively discussed and agreed on non-negotiable welfare practices, in terms of activities that violate the welfare of the lion cubs so seriously that they were considered unacceptable and must not occur under any circumstances.





2.2. Online Adaptive Conjoint Analysis Survey


An online survey sought the views of a wide range of stakeholders with varied experience of lions and/or lion cubs. Stakeholders were required to be able to categorize themselves as one of the following in order to participate: a South African government official working for a department, especially DAFF (Department of Agriculture, Forestry and Fisheries) or DEA (Department of Environmental Affairs), a nature conservator, an academic with lion research experience, an animal welfare organization representative, an animal rights advocacy group representative, a lion owner and/or breeder, a lion cub handler, a wildlife ethologist, a wildlife veterinarian, or a wildlife rehabilitation specialist.



Known individuals and/or organisations who met this criterion were contacted directly via email and directed to the 1000Minds [22] Internet-based software package. These individuals were also asked to snowball the survey to others whom they, in turn, might know and who they believed would qualify by meeting the survey requirements. This method is known to work well in extending a small and unique cohort of initially invited participants [23], though sampling error is usually impossible to determine. These participants, through their networks, invited other participants who met the eligibility criteria and could potentially contribute to this specific study. The total number of participants invited to participate is therefore not known.



The 1000Minds system applies a method for deriving weights known by the acronym PAPRIKA (Potentially All Pairwise RanKings of all possible Alternatives). Participants were provided with pairs of hypothetical scenarios of current lion cub interaction practices defined by two criteria and were then required to select the scenario that reflected their opinion of the better welfare state for the cubs. Each pair of options had a better welfare criterion linked to a poor welfare criterion. An example is: ‘Select the situation which reflects a cub in a better welfare state, all else being equal (a) a cub is removed from its mother immediately after birth and has less than 100 interactions per day or (b) a cub is removed after two days and is interacted with in excess of 200 times per day or (c) they are equal’. This meant that participants were faced in each scenario with making a trade-off, which allowed for an importance rank to be developed for individuals. Twelve attributes were defined, each with three levels of ranked (lowest to highest) scenarios. This resulted in each participant completing, on average, 98 pairwise ranked questions.



After completing the adaptive conjoint analysis portion of the survey, participants completed a further four demographic questions linking their results to their affiliation, years of experience in that affiliation, their gender and whether they resided in South Africa or not.




2.3. Statistical Analysis


2.3.1. Facilitated Workshop to Identify and Describe Core Welfare Concerns


It was hypothesized that there would be a relationship between the key animal welfare concerns raised and the stakeholder group that had prioritised them through their vote. A non-metric multidimensional scaling (NMDS) ordination was run using the Vegan package in R [24] to plot similarities and dissimilarities in their responses.




2.3.2. Online Adaptive Conjoint Analysis Survey


The 1000Minds software summarizes the data and presents relative weightings for each welfare attribute per participant [22]. Demographic information was analysed using GraphPad InStat v. 3.06 [25]. A series of χ2 contingency tables analysed the effects of each demographic criterion independently of the mean of the welfare concern weightings. A non-metric multidimensional scaling (NMDS) ordination was run using the Vegan package in R [24] to plot similarities and dissimilarities in their responses. This determined associations between participants’ affiliation and the mean weighted utility value of the attributes they selected.






3. Results


3.1. Facilitated Workshop to Identify and Describe Core Welfare Concerns


Twelve of the fifteen participants indicated that they did not wish to be anonymous, and that the opinions they expressed, either in their professional and/or personal capacities, should be acknowledged.



3.1.1. Identification of Welfare Concerns


The welfare concerns identified by the 15 stakeholder participants during Stage 1 of the facilitated workshop are listed according to the votes received during Stage 2 of the same facilitated workshop (Table 1). Stakeholder participants who identified the original welfare concerns as well as those who voted for them as important after having all the welfare concerns at their disposal to review are presented.



‘Inadequate governance and regulation’ was identified in Stage 1 by only two groups, the government organisation representatives and nature conservationists, but was then rated to be the leading welfare concern during Stage 2 of the workshop, being raised by six of the nine stakeholder groups. Discussion focused on the lack of knowledge on the size and extent of the industry and the need for registration of facilities, the setting of standards supported by regulation, including compliance procedures, and the training of handlers and caregivers.



All except the animal ethologist and the welfare non-governmental bodies identified nutrition as the next most important welfare concern. Both the quality and the quantity of the food provided were identified as core nutritional concerns, which was believed to lead to poor physiological development. The wildlife rehabilitator further identified incorrect feeding techniques as a welfare concern, such as when inexperienced volunteers and/or interaction participants bottle-feed the cubs, which can lead to aspiration pneumonia if milk enters the lungs.



The amount of time participants spent interacting with the cubs was the third most important concern. Participants reported that cubs need time to rest and institutions may have the cubs on display for long periods. This was perceived to lead to physical and mental developmental problems, adding to future welfare concerns.



Having a lack of choice in their environment was identified next, which chiefly focused on the inability of the cubs to choose to retreat from the constant forced human interactions and seek refuge. Although it was reported that some institutions do have an area to which cubs can retreat, others have cubs permanently on display with constant access during hours open to the public.



Inbreeding in captive lions was identified as a further, but less important, welfare concern for the individuals affected by the associated side effects. It was considered to originate from the desire to purposefully retain a genetic trait (such as a large black mane in males, a desirable trait for the hunting industry, a possible destination for future cubs) but also linked to ineffective record keeping and stud book management, which in turn was related to inadequate governance and regulation.



The stakeholders defined behavioural knowledge as the necessary knowledge of lion cub behaviour required in order to raise and handle the cub correctly. The lack of such knowledge by lion cub handlers was recognised as a welfare problem. Animal welfare organisation representatives raised concerns around methods of training the cubs to ensure safe interactions with participants, particularly the use of negative reinforcement, and the animal ethologist identified imprinting, habituation, and desensitisation of the cubs as welfare-related concerns. A further concern was raised regarding the species-specific needs of the cubs, related to their limited ability to express their natural behaviours within the constraints of the interaction environment.



The impact of forced removal of the cub from its mother was believed to cause welfare problems with the cub whose development was likely to be affected, and the mother who would potentially suffer separation anxiety. These problems may be exacerbated by repeated forced removals. Participants reported that captive breeding mothers often reject their cubs, which was discussed as a further welfare concern.



Exit strategies for these hand-reared cubs was nominated as an issue, relating to where the cubs go when they are too old for cub interaction activities. While no specific welfare concerns were listed, it is speculated that ethical issues pertaining to canned hunting (hunting of a captive large predator or one which is tranquilised and/or lured artificially) and the bone trade were the underlying causes for concern.



Hygiene was cited as a welfare concern for two reasons: first, the hygiene of the housing facility and second, potential zoonotic disease transfer to and from the household pets of interaction participants, who may then convey the disease to the cubs during the interaction.



Sleep time was believed to be compromised by the need for people to interact with the cubs over extended hours. The lack of enough sleep or even the quality of sleep were therefore identified as welfare concerns.



The nomination of ‘age of removal’, as a separate concern to the ‘impact of removal’ concern, was discussed, and the stakeholders believed them to be two separate issues with their own separate welfare concerns. The age of removal specifically referred to whether access was given to colostrum and the mothers’ milk for an adequate time prior to being removed. This welfare concern was therefore mainly linked with the nutrition of the cub. The impact of removal was mentioned as possibly resulting in a psycho-physiological stress.



Another welfare concern nominated was the social needs of cubs, referring to the denial of the social interaction that they normally get from other lions in a pride, with the most pronounced being that from the mother. A specific case was that of isolated cubs on display away from other cubs as this is the only existing bond they have with conspecifics.



The affective state of the cubs was one of the final issues nominated, together with the entry strategy for the cub. It was reported that many cub interaction-offering facilities do not breed some or all of their own replacement cubs, and there is concern for the welfare of both the cubs coming from distant breeding facilities and the welfare of the mothers in those facilities.




3.1.2. Identifying and Describing the Core Welfare Concerns


Those who identified specific welfare concerns during Stage 1 did not always vote for those issues when asked to rank their importance during Stage 2. Stakeholders initially identified welfare concerns based on their experiences and/or frames of reference. Upon having the wide array of welfare concerns presented to them, stakeholders were able to consider all the welfare concerns in relation to each other and were able to vote for them accordingly.



The NMDS ordination (Figure 1) indicated that there was an association between two specific clusters of stakeholders. The first was the lion handlers, lion breeders, wildlife veterinarian, animal rights advocacy representative, and the animal welfare organization representatives, who all typically deal directly with captive lions. The associated issues for this cluster dealt with inbreeding, nutrition, interaction time management, and governance. The second cluster comprised government organisation officials, the wildlife rehabilitator, animal ethologist, and nature conservators, whose experiences were mostly with wild lions. The issues they considered most pertinent included the cub’s ability to choose its environment, the exit strategy of the cubs, and behavioural species-specific knowledge held by caretakers.




3.1.3. Determining Non-Negotiable Practices


At the end of the workshop, during Stage 3, all the stakeholder participants conversed and unanimously agreed upon the following nine non-negotiable requirements for cub tourism interaction facilities (with additions in parentheses included for explanation):




	
cubs used in interaction activities should not be sedated



	
no cub should suffer prolonged misery if they are ill (referring to euthanasia)



	
no mutilations, such as declawing, should be allowed



	
no cubs interacted with should exit into the ranching industry



	
no cubs interacted with should exit into the animal parts trade



	
no forced (against the cubs’ will) interactions should be allowed



	
no untrained staff can be allowed to handle cubs



	
lion cub interaction facilities must have access to a wildlife veterinarian



	
no sick animals may be used in public displays










3.2. Online Adaptive Conjoint Analysis Survey


Sixty participants completed the online survey and 41 incomplete surveys were discarded because an adaptive conjoint analysis survey requires completion for analysis to be conducted. The demographics of the participants are presented in Table 2. They were from all 10 qualifying affiliations invited, though groups such as nature conservators (25.0%) and government officials from relevant departments (18.3%) dominated the responses. Representation from wildlife veterinarians (10.0%), academics with lion research experience (11.7%) and animal welfare group representatives (11.7%) were similar. Experience in these affiliated fields was dominated by those with 16–20 years of experience (25.0%) and those with 6–10 years (21.7%). Females dominated the participants (65%) and most responses were received by South African residents (81.7%).



The normalized attribute weights and the mean utility values of the individual levels within the attributes are presented in Table 3. The weight when multiplied with the single attribute score produced the mean utility values for each attribute expressed in Figure 2. Utility values represent the relative importance (weights expressed in %) of the attributes, summarized by the attribute rankings. These utility values ranged from 6.0 to 11.2% and were ranked in the following descending order: social grouping > cubs’ ability to choose their environment > care takers > breeding > vaccinations and parasite control > nutrition linked to removal from mother > enrichment > number of interactions per day > training > extent of interaction > disease transfer > nutrition up until six months of age.



Kendall’s Coefficient of Concordance of the 60 participants’ 24 marginal utility value rankings was 0.126 (range 0–1) which reflects a low level of agreement between participants. A χ2 test for independence revealed no significant relationship between the mean weighted attributes and affiliations (χ288 = 66.961; p = 0.95), years of experience (χ255 = 30.128; p = 1), gender (χ211 = 0.9122; p = 1.00), or residency (χ211 = 4.866; p = 0.94). The validity of the results depends on the assumption that participants met the demographic criteria.



The NMDS ordination (Figure 3) indicated that there was an association between the nature conservators, wildlife veterinarians, government officials, lion breeders, animal welfare organisation representatives, and lion handlers in terms of how they voted on the identified welfare concerns. The animal rights advocacy group representatives, academics and animal ethologists appeared as outliers to the other stakeholder groups.



The 1000 Minds software package produces a value model to score a multi-attribute situation [22]. This decision-making tool produces a value for each attribute by multiplying the weight of the attribute with its single attribute score. Within an attribute, the values are relative to each other. Using the ‘Social grouping’ attribute depicted in Table 4 below as an example, ‘Cubs always together’ score a welfare value of 11.2% and this means that it is 3.7% more important to a cub’s overall welfare to be in this state than ‘Cubs grouped but split during interaction hours’, which scored 7.5%. This application does not necessarily provide evidence for the model’s validity [22] but can be used to assist in decision-making. The following derived value model (Table 4) shows how lion cub welfare can be scored at an institution considering the attributes used, calculated from the 60 respondents’ weighted rankings. The score for each attribute selected should be inserted into the score boxes, with the sum of these appearing as the total utility score.





4. Discussion


The stakeholder workshop contextualised the welfare concerns that informed the conjoint analysis, resulting in a ranking and weighing of these welfare issues.



4.1. Facilitated Workshop to Identify and Describe Core Welfare Concerns


People use many different criteria in judging what constitutes a good life for animals and how animals ought to be treated [26]. Such criteria are informed by frames of reference and experience, and it appeared that the workshop stakeholders exhibited this.



4.1.1. Lack of Governance and Regulation and the Problems of Inbreeding


The lack of governance and regulation in itself is not an actual welfare concern, but the discussion identified that if the extent of the lion cub interaction industry was known and adequately governed, it would be accountable or could be made so for many of the actions affecting welfare. This idea was also identified by Caporale et al. [27] who found effective implementation and enforcement of legislation in Europe to be a vital part of ensuring good animal welfare. The Biodiversity Management Plan for lions (Panthera leo) in South Africa [28] identifies the need for a well-managed, captive lion population with developed norms and standards, permit requirements, and mandatory identification of individual animals, including a database with DNA profiles.



Governance and regulation as an animal welfare concern also needs to be extended to persons working with the lion cubs and not only the owners of the facilities. This is important as the cubs would benefit as directly from such regulation. Stakeholders felt that persons directly in contact with the cubs, such as handlers and caregivers, should be required to have some training, as inexperienced handlers and caregivers may cause harm through a lack of knowledge. Inappropriate handler behaviour towards animals can cause fear of humans, which in turn affects their long-term welfare [29]. Lion cubs are in contact with many humans daily, which could influence their health status and welfare. Training and selecting handlers and caregivers to have desirable attitudes and behaviours towards the animals in their care would substantively improve the animals’ welfare [29]. In South Africa, caregivers and handlers at lion interaction facilities are often young adults with very little or no experience at the time of employment, and many are overseas volunteers, who pay to raise and bottle-feed the cubs [30].



Although inbreeding was identified as a lesser animal welfare concern, it can be linked to a lack of governance and regulation. Inbreeding as a welfare concern could be reduced if the objectives laid out in the Biodiversity Management Plan for Lions in South Africa [28] are achieved, especially the introduction of DNA profiling of all lions. There is a rare phenotype or colour variant of the African lion that produces a white coat colour with either yellow, blue, or green eyes. This is a result of a double recessive allele, and therefore white lions are not albinos [31]. Despite white lions only ever occurring naturally in the Timbavati Private Nature Reserve and the adjoining Southern Kruger National Park, they are now commonly found in most captive lion breeding facilities in South Africa. The Association of Zoos and Aquariums [32], in accordance with their Lion Species Survival Plan, discourage the breeding or acquisition of white lions, as all individuals currently found in zoos are severely inbred. Inbreeding can cause defects such as high cub mortality, poor reproductive performance, morbidity, and susceptibility to infectious disease [33].




4.1.2. Nutrition, Impact of Removal from Mother and Age of Removal


The Food and Agriculture Organization of the United Nations (FAO) [34] states that a properly balanced diet and water, supplied in adequate amounts, will avoid physical and psychological suffering from hunger and thirst. This report further explains how correct nutrition is crucial for optimal performance and to sustain optimal fitness. It also explains how, in many cases, it is not only the absence of feed that causes a welfare problem but the feeding of an inappropriate diet. The FAO argues that the disciplines of nutrition and animal behaviour need to be integrated in order to more fully consider the implications of feeding behaviour and nutrition on animal wellbeing. Nutritional requirements are very specific to the age of the cub, and it is essential to consider ‘nutrition’, ‘impact of removal’, and ‘age of removal’ concurrently.



Milk replacer in the absence of mother’s milk must be carefully chosen as cats do not synthesize vitamin D3 in the skin and require a dietary source. Hand reared, bottle-fed lion cubs have developed nutritional secondary hyperparathyroidism [35] as a result of having been fed homemade mixtures of cow’s milk and artificial milk blends. The Lion (Panthera leo) care manual [32] developed by the Association of Zoos and Aquariums recommends that a formulation based on the mother’s milk is optimal but cautions that the formulation should be supplemented if it does not include taurine [36].



Some facilities wean cubs from a milk replacer bottle-fed diet to commercially available kitten pellets, soaked in milk, followed by pieces of chicken meat, then complete chicken carcasses, followed by chunks of meat (donkey, cattle, and horse) and finally carcass parts. Others wean the cubs from a milk replacer bottle-fed diet to a chicken meat diet and then the entire chicken carcass, with no variety or alternative meat sources thereafter. Sources of chickens may be a concern as they are typically not suitable for human consumption, according to the workshop attendees. Meat (non-chicken varieties) comes from donations of animals that have typically been euthanized as a result of disease or injury where the original owner could not or did not wish to proceed with veterinary treatment. Facilities who choose to feed such carcasses should be aware of the potential hazards associated with potential pharmaceutical drugs administered to the animal prior to euthanasia, pesticide contamination, toxic compounds, and bacteria contaminants [37]. In one such incident, captive cubs were fed a dead pony and developed botulism [38].



The need for careful selection of mineral and vitamin supplements was first demonstrated in the identification of the human disease rickets in lion cubs fed horsemeat in London Zoo in 1889, which was treated by adding goat bones and milk to their diet [39]. Cod liver oil was also recommended for these cubs, since it contains the potentially deficient vitamins A and D3, as well as bile salts and taurine, to allow the fat-soluble vitamins to be utilised. A diet restricted to beef meat only is deficient in thiamine, and lion cubs begin to indicate signs of ataxia, general weakness, and seizure like episodes [40]. A Ca:P ratio of 1:1 to 2:1 is required for the normal skeletal development of a lion. Beef and horse meat result in a chronic calcium deficiency due to an excess of phosphorus, as their Ca:P ratios are 1:10 and 1:50, respectively [41]. The side effect of this calcium depletion from the bones results in osteopaenia, muscle pain, and a tendency to develop fractures, which has been reported in captive bred lions [41].



Habituation to humans is central to close and intense encounters, such as is experienced in the interaction industry. Removal from the mother is an inevitable welfare concern that cannot be alleviated as a result of meeting the industry’s needs and objectives. The removal of the cub from the mother potentially causes inadequate nutrition and psychological stress. Farmed mink, for example, are more likely to display abnormal behaviour, such as tail sucking and biting, if they are removed from their mothers at an early age [42]. Striped mice removed from the mother and weaned early were more likely to develop stereotypy behaviour [43]. Early maternal separation in primates results in both behavioural and neurological responses that have been equated with depression in humans [44]. Cubs that exit interaction activities and enter a lifetime of captivity, such as a zoo, may benefit from having been habituated [32], in comparison to a less habituated individual of a more nervous disposition. When removed too early from their mothers, cubs lack the essential colostrum and mother’s milk necessary for healthy development, compounded when poor nutritional milk replacers are used. While predators receive some antibacterial agents via the placenta, these largely come from colostrum, which contains high concentrations of immunoglobulins, leukocytes, and white blood cells [45,46]. Age of weaning of lion cubs from milk replacers varies across facilities, starting from as early as eight weeks of age. In comparison, mother-raised cubs are only weaned at 7–12 months [32].



Tourists at lion cub interaction facilities often ask about the whereabouts of the cub’s mother, and are usually told that she abandoned her cubs [47]. Such statements are for the most part not true, knowing that these cubs are bred to be removed, but in the event that mothers do abandon their cubs, the Lion Care Manual [32] does caution that females should be left totally alone for 24 h, as disturbances in these early stages of rearing may cause the female to neglect or become aggressive towards the cubs. There is also a welfare concern for the mother, and research into mother lion welfare is strongly recommended. Little attention has been paid to the psychological consequences and long-term impacts of breaking the mother–young bond in non-human mammals [48]. The stakeholders questioned the effect of constantly removing cubs from the mother and what would be the most appropriate manner and age to do so. In a zoo situation, “A management strategy that focuses on both maternal care and socialization with human caretakers can provide the best of both worlds. However, this should only be done after careful consideration is given to the temperament of the mother, the experience of the staff, and clear guidelines have been developed for the entire process.” [32]. The same could be said to apply to facilities breeding/sourcing cubs for tourist interaction purposes.




4.1.3. Interaction Time Management, Choice in Environment, Species-Specific Needs, Sleep Needs, Social Needs and Behavioural Knowledge


These were all raised as independent welfare concerns but are discussed together as they all impact upon the behaviour of the lion cubs used in the interaction activities. Interaction time is believed to be highly variable, depending on the many factors that influence visitor numbers and management of the cubs, including the day of the week and the time of year. Some interaction facilities operate from 800–2000 h and the cubs are exposed to a constant flow of interaction participants during this time, with as many as 500 interactions taking place in this period [47]. Other facilities may have peak periods with variable numbers or only operate at set times of the day. Lion cubs naturally spend a very large proportion of the day sleeping, but inactive cubs are less interesting to visitors, which may result in visitors provoking or interacting with the animal on their own terms [7]. Facilities manage the extent of contact with the cubs as they see fit, with some allowing the cub to be carried around whilst others have a more controlled approach, restricting the interaction to a stroke on the back. In the wild, lion cubs naturally engage in extensive play behaviour and visual exploration of their environment [49], but less when their mothers have left to hunt [50]. Similarly, cubs are regularly groomed by their mother under natural conditions [51]. As well as the usual motor play of running, rolling, climbing, and turning, cubs will engage in stalking, ambushing, and grappling—all motor patterns that they would normally use as adults to capture prey [51,52]. The extent of these behaviours will depend on the complexity of their environment and the cognitive stimulation of the cubs. To what extent visitor presence affects these natural behaviours is not yet known.



Waiblinger et al. [53] explain how interactions are perceived by both the humans and the animals used in the interaction. These animals are not just affected by the current interaction taking place but also have residual effects from past interactions. The way in which an animal perceives these interactions can affect its future human–animal relationships [54], potentially resulting in profound consequences on that animal’s life. Negative interaction experiences such as being prodded and pulled will have an immediate negative behavioural response but also affect the way cubs will respond to a future interaction attempt. This implies that what lion cub interaction facilities allow to be done to the cub, within the interaction experience, can have a lasting welfare impact on the cub’s life, either by how they respond to future interactions or even resulting in long-term behavioural problems.



The inability of the cubs to retreat from a forced human interaction and seek refuge was seen as a welfare concern by the stakeholders, but any retreat impacts negatively on the visitors’ experience and desire to interact with the animal they have come to see [7]. This may lead to fewer visitors and less financial gain. Noisy, active crowds are the biggest source of stress [7]. The benefits of providing a retreat space for animals in petting interactions at a zoo mainly lie in allowing for rest and reduction of undesirable behaviours [55] such as aggression towards the interactors. The Lion Care Manual [32] supports this, suggesting that more space and choices about where lions can spend their time may prevent social and behavioural problems.



The African lion’s complex social structure makes them unique among wild cats. The Lion Care Manual [32] requires them to be housed in numbers of sufficient size, so as to meet their social and behavioural needs. Often cub siblings are removed together and housed in interaction facilities together. The welfare plight of a solitary housed cub is therefore assumed to be worse, given it will have no interaction with any other member of its kind. Appropriate social groupings are important to provide examples of species-typical behaviours [56]. This links the species-specific needs of the cubs to social needs, also identified as a welfare concern. Suboptimal group sizes are associated with increased abnormal behaviours in a range of captive mammals [56]. The Lion Care Manual [32] explains how the cub’s exposure to adult lions is a critical component of a cub’s social development, hence, all options (even males) should be considered. It emphasizes that this is especially important for singletons. This social and species-specific requirement cannot be met when cubs are housed separately from adults for interaction purposes.



Stakeholders felt that the behavioural knowledge held by cub handlers and keepers was linked with their training and disciplining of the cubs to ensure that they were safe to have around the interacting public. So called inappropriate behaviour on the part of the cubs requires defining and understanding. Zoos have some influence on keeper skills and behaviour [57], and only positive reinforcement training should be used [58]. The Lion Care Manual [32] encourages a relationship between keepers and lions that is built on trust and positive interactions, resulting in lions that are comfortable and cooperative with people. However, it has been suggested [32] that interactions with cubs in zoos should cease at around three months of age, as it is at this time that the cubs become dangerous. It is not known whether this age may, however, be too late in terms of developmental damage incurred. Many cub interaction facilities in South Africa use cubs for interactions up until six months of age, or for as long as the temperament of the cub allows this. The training required to achieve this state needs to be fully understood and scrutinized from a welfare perspective.




4.1.4. Hygiene


Hygiene was perceived as a welfare concern for two reasons. First, the popularity of open farms and petting zoos has increased over the years and the open access policy of these establishments allows visitors to be in direct contact with animals, which may lead to the transmission of pathogens from animals to humans [59] and potentially from household pets to the cubs through the human interactors and caretakers as the vector. African lions are susceptible to the same diseases as domestic carnivores [60]. Options to control the transmission of diseases are hand washing and sanitizers before and/or after each interaction and vaccinating cubs prior to the initiation of interactions with the public. In the latter case, facilities can only allow interactions to begin when the cubs are eight weeks of age, as this is the earliest at which the vaccines can be administered. Lion cubs should be vaccinated against feline rhinotracheitis (FRV), feline calicivirus (FCV), feline panleukopenia virus (FPLV), and rabies. Parasite control is usually also applied to cubs in facilities that choose to vaccinate. The Lion Care Manual [32] mandates the vaccination of cubs in their facilities, and vaccinations of bred wild carnivores is encouraged by the South Africa Veterinary Association [61].




4.1.5. Entry and Exit Strategies


The entry and exit strategies for lion cubs used in interaction activities were both considered welfare concerns, even though these are events that take place prior to and after the period of activity being evaluated in this study. Reports by animal welfare groups [62] and animal rights advocacy groups [63] indicate that many cubs in South Africa are bred in poor conditions for hunting, and that facilities may use cub interactions as an opportunity to generate additional income from the use of the cub. It could be argued that wherever the cub goes, its life and use should be humane to justify its use in the interaction facility. Current known options available to cubs include sale to a zoo, use in lion-walking safaris up until approximately two years of age, entry into a breeding programme, being hunted and/or entering the lion bone trade. There is little evidence of the fate of most cubs.




4.1.6. Affective State


Finally, the cubs’ affective state was identified as a welfare concern. The stakeholders initially stated wellbeing as a welfare concern and upon being asked to clarify, indicated the affective states of the cubs. This demonstrates the confusion in terminology that exists in some sectors of the industry. For some, wellbeing is a synonym for welfare, used more in the USA to avoid confusion with the welfare state [21]. For others [64], it is the presence of pleasant mental states and the absence of unpleasant ones, i.e., a hedonism that may be difficult to achieve for lion cubs used in an interaction activity.




4.1.7. The NMDS Analysis


This analysis identified a similarity between the nature conservators, wildlife veterinarians, government officials, lion breeders, animal welfare organisation representatives and the lion handlers in their identification of welfare concerns. This suggests a common perspective of those most directly involved in the practices. Those identified as outliers, the animal rights advocacy group representatives, academics, and animal ethologists, are not as closely involved. However, the sample size is small, and it is possible that this difference identified was influenced by personally held beliefs rather than being linked to one of their group memberships, in this case their profession.



The diversity of the nine affiliated stakeholders and likelihood that each would judge welfare differently ensured that lion cub welfare was considered from a broad perspective, rather than a scientific or legislative view alone. This may also explain why general issues, like inadequate governance and regulation, were considered primary welfare considerations, due to their relevance to several stakeholder groups. The suitability of the identified wide range of stakeholder group was proven by their ability to make informed decisions when discussing and voting on welfare concerns. This explains why breeders, the rehabilitator, an animal rights advocate, veterinarian, and animal welfare organisation representatives, who had not initially identified governance and regulation to be an issue, did so after discussions, and then voted it as one of their top three welfare concerns. The commonality of views of the nature conservationists and government officials, who both identified governance and lack of regulations as a key welfare concern, was expected as they both experience issues in this regard when working with the captive lion industry.





4.2. Online Adaptive Conjoint Analysis Survey


Limited literature exists on the welfare of lion cubs used in wildlife tourism interactions, therefore this method allowed a wide range of stakeholders with opinions and expertise in their fields to rank identified welfare attributes arising from current management practices as scenarios by using a trade-off methodology. While the software was able to rank these attributes based on their relative mean weightings in percentages, the high variance attained for most attributes and attribute levels reveals that there is very little agreement on their prioritisation across demographic groups.



The NMDS ordination (Figure 3) depicts the associations of the affiliated responses in terms of their mean weightings. The single wildlife rehabilitator was excluded from analysis, as the opinion of only one cannot be representative of an affiliation. The animal rights advocacy representatives are outliers in the ordination, possibly due to their absolutist approach to moral decision-making [65]. The ethologist and lion research academics are associated outliers in another direction but have some association with each other. The applied natural sciences emanating from species-specific behaviours may assist in explaining the association.



The remaining affiliates, namely nature conservators, wildlife veterinarians, government organisations, lion breeders and/or owners, lion cub handlers, and animal welfare group representatives, appear to be associated by their broad fields of involvement that currently (specifically in SA) require them to work closely with each other when it comes to lion cub interactions. The captive lion industry currently employs and/or works with each of these affiliates. Welfare attributes associated with these affiliates include disease transfer, caretakers, breeding, vaccinations and parasite control, social groupings of cubs, and their ability to choose their environment as well as enrichment.



The value model produced by the responses of the 60 participants is a potential tool to be used by an institution or organization to help evaluate the welfare of cubs used in wildlife tourism activities. This tool can also be used to determine where welfare shortfalls exist and allows welfare weights for attributes to be improved, thereby improving the overall welfare of the cubs. The welfare model is limited to the attributes included in the conjoint analysis survey, which have support in the literature. The attribute weightings (%) require validation through scientific evidence such as lion cub behavioural studies; however, the model has strength because it was generated with the participation of a wide range of stakeholders.



When the value model is practically applied, all the lowest level attributes could be seen as representing a welfare deficient situation for the lion cubs. The 12 lowest level attributes can therefore be seen as unacceptable practices from a welfare perspective. Some of these lower-level attributes need to be redefined if deemed unacceptable in order to avoid confusion with middle levels. They are as follows:




	
no forced interactions should be allowed, and cubs should be allowed to retreat from an interaction



	
no untrained staff may be allowed to handle cubs and multiple inexperienced volunteers and visitors may not be responsible for bottle feeding



	
cubs should not be purposefully inbred to retain traits



	
cubs should not be removed from the mother before 2 days of age



	
weaning from milk replacers as young as 2 months and a diet restricted to chicken only is unacceptable



	
interactions must not exceed 200 per day



	
training should be restricted to handlers only and not exceed a tap on the nose



	
cubs should not be raised in isolation



	
cubs should not be carried and handled by interactors



	
parasite control should be mandatory



	
all interactors should wash their hands prior to interacting



	
climbing structures should be provided for the cubs








The lowest level of welfare (0% in the model) is as follows: being purposefully inbred to retain genetic traits, removed from its mother at birth and raised in isolation by multiple inexperienced volunteers and bottle fed by visitors; interacted with over 200 times a day, prevented retreat from an interaction and regularly carried and handled, unwanted cub behaviour is discouraged by handlers and interactors, no toys or climbing structures are provided; replacer milk is only provided until two months of age; diet comprises of chicken only; no vaccinations or parasite control is provided and interactors do not use footbaths or hand disinfectants.



Conversely, the best welfare possible (100% in the model) is as follows: cub is bred making use of a studbook, it remains with its mother up until two weeks of age and is always kept together with its siblings; only handled by trained full time handlers responsible for raising the cubs; no training of the cubs takes place; cub is interacted with less than 100 times a day, is not interacted with when sleeping and may retreat from an interaction; toys and climbing structures are provided for the cub; replacer milk is provided up until 6 months of age while introducing scientifically suitable feline pellets then chicken and meat including carcasses; vaccinations and parasite control is provided and interactors make use of footbaths and hand disinfectants. This best welfare practice just described must be contextualized to the existing lion cub interaction industry. The attainment of a 100% welfare score only implies that the welfare level is as good as it can be within such an industry. It does not mean that welfare cannot be further improved upon, including by the cub not being included in such an industry in the first place.



The importance of addressing all welfare concerns becomes evident when trying to improve the welfare of lion cubs within such an industry. While those concerns with higher weighted ranking scores address a greater welfare need, it is the combination of welfare concerns that determines the overall welfare of the cub. A tool allowing one to assess welfare in a lion cub interaction facility should determine a quantifiable level, below which it is considered unacceptable. A 0% welfare score is clearly not this limit. The next level and value up from the 0% score within each attribute, therefore, represents the minimum welfare requirements, the sum of which is 57%.





5. Conclusions


The results revealed that stakeholders are capable of identifying and prioritising welfare concerns outside of their areas of understanding when empowered with a wide scope of knowledge, post expert consultation. Research and policy in such fields should therefore seek to gain insights from as wide an array of stakeholders as is possible. The value model further brings about an understanding that, in order to address welfare in practice, all concerns need to be accommodated, whilst considering their ranked importance. The study design provides an example of how wildlife interactions can be assessed to mitigate welfare concerns that could be useful for other species, such as having photographs taken with koalas, elephant riding, and holding of sloths, all popular tourist wildlife interaction activities.



The non-regulated activity of lion cub interactions is in urgent need of relevant and applicable guidelines within which to operate.



The ethical issues identified through the non-negotiables emanating from the workshop indicate a clear need to distance this specific tourism interaction activity from the possible hunting of the lions and/or their entering into the lion bone trade. The identified and prioritised welfare concerns faced by lion cubs used in interaction activities, guided by a wide array of stakeholder representatives, has resulted in a relevant and user-friendly tool against which to assess the cubs’ welfare. Validation of the model through physiological responses and behavioural studies on lion cubs within such facilities would strengthen its effectiveness in the field.
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Figure 1. The non-metric multidimensional scaling ordination indicating the associations between the workshop stakeholder participants and the identified animal welfare themes. 
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Figure 2. Utility values of the welfare attributes included in the online adaptive conjoint analysis survey, indicating their mean values and standard deviations. 
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Figure 3. NMDS ordination indicating the associations between the conjoint analysis participants’ affiliation and the mean weighted utility value of the welfare attribute. 
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Table 1. Animal welfare concerns identified in Stage 1 and the stakeholders who identified them, listed in declining order of support in Stage 2 (Abbreviations: nature conservationist (NC), government organisation official (GO), wildlife rehabilitator (WR), animal rights advocacy representative (AR), wildlife veterinarian (WV), animal welfare organization representative (AW), lion breeder (LB, lion handler (LH), animal ethologist (AE)).






Table 1. Animal welfare concerns identified in Stage 1 and the stakeholders who identified them, listed in declining order of support in Stage 2 (Abbreviations: nature conservationist (NC), government organisation official (GO), wildlife rehabilitator (WR), animal rights advocacy representative (AR), wildlife veterinarian (WV), animal welfare organization representative (AW), lion breeder (LB, lion handler (LH), animal ethologist (AE)).











	Identified Animal Welfare Concern
	Stakeholder Group Who Identified the Issue in Stage 1
	Stakeholder Group Who Voted for the Issue in Stage 2
	Number of Votes Cast in Stage 2





	Lack of governance and regulation
	NC

GO
	LB

GO

WR

AR

WV

AW
	9



	Cub nutrition
	LB

NC

GO

LH

WR

AR

WV
	LB

GO

AR

WV

AW
	7



	Extent of interaction
	GO

LH

WR

AR

AW
	LB

GO

LH

AW
	6



	Cubs ability to choose their environment (ability to retreat from an interaction)
	LB

NC

GO
	NC

GO

WR

AW
	5



	Inbreeding in the industry
	LB

NC

GO
	AE

LB

WV
	4



	Keepers understanding of cub behaviour
	AE

AW
	NC

LH
	3



	Species-specific needs of cubs
	AE

NC
	AE

NC

WR
	3



	Impact of premature removal from mother
	LB

AR

WV

AW
	AE

AR

AW
	3



	Exit strategy for cubs (the future of the cub once too old for interactions)
	GO

WV

AW
	WR

AR

AW
	2



	Hygiene in enclosure
	LB

GO

LH

AW
	LH
	1



	Sleep needs of the cubs
	LB

AR
	LH
	1



	Age of removal from the mother
	LH

WR

AR

AW
	NC
	1



	Social needs of the cubs
	LB

NC
	
	0



	Affective states of the cubs
	GO

AW
	
	0



	Entry strategy of the cubs (where the cubs were sourced)
	NC

GO
	
	0
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Table 2. Demographics of the online adaptive conjoint analysis survey participants (n = 60).
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	Demographic
	No. of Respondents (%)





	Affiliated experience:
	



	   Lion cub handlers
	2 (3.3)



	   Lion owners and/or breeders
	4 (6.7)



	   Nature conservators
	15 (25.0)



	   SA government officials working for relevant departments
	11 (18.3)



	   Wildlife ethologists
	4 (6.7)



	   Wildlife rehabilitation specialist
	1 (1.7)



	 Wildlife veterinarian
	6 (10.0)



	   Academics with lion research experience
	7 (11.7)



	   Animal rights advocacy representatives
	3 (5.0)



	   Animal welfare organisation representatives
	7 (11.7)



	Years of experience:
	



	   <1 year
	3 (5.0)



	   1–5 years
	10 (16.7)



	   6–10 years
	13 (21.7)



	   11–15 years
	7 (11.7)



	   16–20
	15 (25.0)



	   >20 years
	12 (20.0)



	Gender:
	



	   Females
	39 (65.0)



	   Males
	21 (35.0)



	South African residents:
	



	   Yes
	49 (81.7)



	   No
	11 (18.3)
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Table 3. The normalized attribute weights and the mean utility values for all the levels within each attribute, with 0 as the least preferred and 100 as the most preferred.
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Attribute

	
Attribute Weight (Sum = 1)

	
Level

	
Mean Utility Value






	
Breeding

	
0.098

	
Purposefully inbred to retain traits

	
0




	
Ad hoc breeding

	
56.4




	
Use of a studbook

	
100




	
Care takers

	
0.098

	
Multiple inexperienced volunteers and bottle fed by visitors

	
0




	
Multiple semi-trained volunteers

	
55




	
Trained full time handlers only

	
100




	
Nutrition linked to removal from mother

	
0.086

	
Removal after birth

	
0




	
Removal after 2 days

	
48.5




	
Removal after 2 weeks

	
100




	
Nutrition up until 6 months of age

	
0.086

	
Replacer milk until 2 months followed by chicken pieces then chicken carcasses

	
0




	
Replacer milk until 4 months while introducing chicken pieces then chicken and meat carcasses

	
61.6




	
Replacer milk until 6 months while introducing feline pellets then chicken pieces then chicken and meat carcasses

	
100




	
Number of interactions per day

	
0.077

	
>200 interactions per day

	
0




	
100–200 interactions per day

	
44.4




	
<100 interactions per day

	
100




	
Cubs’ ability to choose their environment

	
0.101

	
Sleeping cub interacted with and prevented retreat from an interaction

	
0




	
Sleeping cub interacted with but allowed retreat from an interaction

	
62.6




	
Sleeping cub not disturbed allowed retreat from an interaction

	
100




	
Training

	
0.07

	
Inappropriate behaviour discouraged by handlers and interactors, as seen fit

	
0




	
Tap on nose for inappropriate behaviour, applied by handler only

	
60.9




	
No training and no repercussions for inappropriate behaviour

	
100




	
Social grouping

	
0.112

	
Cubs raised in isolation

	
0




	
Cubs grouped but split during interaction hours

	
67.4




	
Cubs always together

	
100




	
Extent of interaction

	
0.061

	
Carried and handled

	
0




	
Entire body stroked

	
54.9




	
Backs and abdomen only

	
100




	
Vaccinations and parasite control

	
0.093

	
No vaccinations or parasite control

	
0




	
Parasite control only

	
51




	
Vaccinations and parasite control provided

	
100




	
Disease transfer

	
0.061

	
No vaccinations or parasite control

	
0




	
Parasite control only

	
53.8




	
Vaccinations and parasite control provided

	
100




	
Enrichment

	
0.084

	
No toys or climbing structures provided

	
0




	
Climbing structures only

	
64




	
Toys and climbing structures provided

	
100
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Table 4. A value model (%) for rating the welfare of lion cubs used in tourism (wildlife interaction facilities).
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Attribute

	
Weighted Ranking (%)

	
Score Selected






	
Social grouping

	

	




	
   Cubs raised in isolation

	
0.00%
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   Cubs grouped but split during interaction hours

	
7.50%




	
   Cubs always together

	
11.20%




	
Cubs’ ability to choose their environment

	

	




	
   Sleeping cub interacted with and prevented retreat from an interaction

	
0.00%
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   Sleeping cub interacted with but allowed to retreat from an interaction

	
6.30%




	
   Sleeping cubs not disturbed and allowed to retreat from an interaction

	
10.10%




	
Care takers

	

	




	
   Multiple inexperienced volunteers and bottle fed by visitors

	
0.00%
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   Multiple semi-trained volunteers

	
5.40%




	
   Trained full time handlers only

	
9.80%




	
Breeding

	

	




	
   Purposefully inbred to retain traits

	
0.00%
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   Ad hoc breeding

	
5.50%




	
   Use of a studbook

	
9.80%




	
Vaccinations and parasite control

	

	




	
   No vaccinations or parasite control

	
0.00%
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   Parasite control only

	
4.70%




	
   Vaccinations and parasite control provided

	
9.30%




	
Nutrition linked to removal from mother

	

	




	
   Removal after birth

	
0.00%
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   Removal after 2 days

	
4.10%




	
   Removal after 2 weeks

	
8.60%




	
Enrichment

	

	




	
   No toys or climbing structures provided

	
0.00%

	
 [image: Animals 11 02748 i001]




	
   Climbing structures only

	
5.40%




	
   Toys and climbing structures provided

	
8.40%




	
Number of interactions per day

	

	




	
   >200 interactions per day

	
0.00%
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   100–200 interactions per day

	
3.40%




	
   <100 interactions per day

	
7.70%




	
Training

	

	




	
   Inappropriate behaviour discouraged by handlers and interactors, as seen fit

	
0.00%
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   Tap on nose for inappropriate behaviour, applied by handler only

	
4.30%




	
   No training and no repercussions for inappropriate behaviour

	
7.00%




	
Extent of interaction

	

	




	
   Carried and handled

	
0.00%
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   Entire body stroked

	
3.40%




	
   Backs and abdomen only

	
6.10%




	
Disease transfer

	

	




	
   No foot baths or hand disinfectants used

	
0.00%
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   Hand soap wash only

	
3.30%




	
   Foot baths and hand disinfectants used

	
6.10%




	
Nutrition up until 6 months of age

	

	




	
   Replacer milk until 2 months followed by chicken pieces then chicken carcasses only

	
0.00%
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   Replacer milk until 4 months while introducing chicken pieces then chicken and meat carcasses

	
3.70%




	
   Replacer milk until 6 months while introducing feline pellets then chicken pieces then chicken and meat carcasses

	
6.00%




	
Total utility score (sum of the selected scores) (%)
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