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Abstract
Human engagement with the Antarctic is becoming increasingly complex, and the Antarctic Treaty System (ATS) appears ill-equipped to address the challenges this poses. The most recent regulatory mechanism of the ATS, The Madrid Protocol, was added to the regime in 1991 which marks the date at which structural progress within the system ground to a halt. On an international stage, this has led to a failure in remaining up to date with global developments especially in regards to environmental law. With a rapidly growing tourism industry and new interests in the potential of bioprospecting, the ATS lacks both the regulation and legally binding measures required to steer Antarctica towards a sustainable future in either activity. Core ATS principles are becoming undermined, as in the case of bioprospecting: commercial potential has diminished incentive to freely share scientific information. With a growing membership to the system, conflicting values make for slow and difficult decision making. A power play between nations is bringing to the surface the age-old issue of sovereignty and causing unease amongst the hegemonic Antarctic states. This risks a fragmentation of the ATS, diminishing its original achievements of international collaboration and peace. Challenged to its very core, the ATS is in need of innovative new solutions to reinforce its ability to safeguard Antarctica for future generations. Collective determination from the Antarctic Treaty Parties combined with increased resourcing, are key to the achievement of a more effective and future-proofed Antarctic governance strategy.
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1 Introduction
“A regime is effective if it contributes significantly to the solution of the major problems addressed by it.” - Stokke & Ostreng (1996, p. 113)
It is an impressive human feat that during the Cold War an international agreement promoting peace, science and collaboration could materialise and reshape the Antarctic human imagination (Hemmings, 2017). According to Davis (2017), the original signatories to the Antarctic Treaty were concerned with negotiating two key principles: the demilitarisation of Antarctica, and to “continue the momentum of the International Geophysical Year” (Davis, 2017:556). On reflection of the achievement of these principles today, it can be argued that the Antarctic Treaty remains a success (Davis, 2017). On the surface there appears to be no political discord and science remains forefront on the Antarctic agenda (Joyner, 1998). The question is: will priorities asserted in the late 1950’s remain the driving forces behind human engagement with Antarctica for years to come (Herber, 2007)? 
Today we are seeing an increase in the complexity of activities taking place in Antarctica (Liggett et al. 2011). For example, bioprospecting is a science whereby organisms are extracted for their value on the commercial market (Jabour-Green & Nicol, 2003), complex in that it obscures the Treaty’s intended definition of ‘science’. Although considered a scientific undertaking, therefore encouraged, it undermines the principle of sharing scientific information because of its commercial value and the subsequent desire to patent organisms (Hemmings, 2017). The geopolitical climate is vastly different now to what it was in the 1950’s, when such environmental and resource management concerns were absent from the political agenda (Dodds, 2017). As Dodds (2010) suggested: “the globalisation of Antarctica has brought to the fore a host of issues that simply were not on the diplomatic radar screen in the autumn of 1959” (p. 108). As a result of these shortcomings, additional features to the original Antarctic Treaty were necessary to accommodate the rise of environmental and resource issues that emerged in decades to follow (Hemmings, 2018), hence what now known as the Antarctic Treaty System (ATS). 

The aim of this critical literature review is to highlight some of the greatest challenges that threaten the strength and effectiveness of the ATS. I will first introduce the most salient examples throughout the literature of the internal weaknesses of the ATS.  In Section 3, I use the examples of tourism and bioprospecting to demonstrate the regime’s struggle to address external challenges. Section 4 briefly acknowledges and explains why the Western perspective provides the lens through which this review is framed. Lastly, Section 5 concludes with a number of suggestions found in the literature that help guide Antarctic Treaty Parties (ATPs) to partake in a more proactive and innovative future of Antarctic governance.

2	The Antarctic Treaty System: internal weaknesses  
Over time, membership to the ATS has increased in number, with 53 signatory states to date, and in complexity (Tin et al, 2014), with the addition of various measures, commissions and rules (Elzinga, 2017). The purpose of these additions was to enable monitoring of human activities within Antarctica and the Southern Ocean, create regulation for natural resource use, and provide guidelines for environmental protection. A number of regulatory instruments were added along the following timeline: 
1964: Agreed Measures for the Conservation of Antarctic Fauna and Flora 
1972: Convention on the Conservation of Antarctic Seals (CCAS)
1980: Convention on the Conservation of Antarctic Marine Living Resources (CCAMLR)
1988: The Convention on the Regulation of Antarctic Mineral Resource Activities (CRAMRA) – signed but did not enter into force.
1991: Protocol on Environmental Protection to the Antarctic Treaty (Madrid Protocol)
The last addition to the ATS, the Madrid Protocol, came into force just over a quarter of a century ago, which is not indicative of an up-to-date system (Hemmings, 2018). As discussed by Hemmings (2018), every addition to the regime must not jeopardise the duty of previous instruments. Therefore, the system has naturally grown in complexity and inconsistencies, thus weakening its ability to function effectively. For fear of the unknown in re-arranging the entire system, this complex series of instruments has produced a lack of incentive for asserting new additions (Hemmings, 2018). Hemmings (2018) also notes that considering the ATS is built on negotiating abilities and dynamic communication between ATPs, a lack of recent additions could suggest a stagnation of political conversation. 
The ATPs partake in annual meetings, called the Antarctic Treaty Consultative Meetings (ATCMs), to discuss Antarctic matters (Liggett & Stewart, 2017) and make decisions through agreement by consensus. To date, 29 out of the 53 ATPs are decision-making parties called the Antarctic Treaty Consultative Parties (ATCPs). The Non-Consultative Treaty Parties are included in debate but excluded from decision-making.  The size of the decision making body has grown significantly since 1961, when there were only 12 signatories. Despite this growth in membership, consensus decision making is still required (Liggett, 2015), resulting in a slow and complex process (Liggett et al. 2017). The expansion of opinions at ATCMs, means issues are left unresolved or avoided entirely (Liggett, 2015). In addition to this, the way legally binding measures are enforced after having been agreed by consensus compounds the glacial rate of the decision-making process (Liggett et al. 2017), contributing to a deficiency in new legally binding measures in recent years. As “enforcement is still based on goodwill” (Liggett, 2015:69), the measure does not enter into power internationally until every state has legally enforced the measure in their own country. No timeframe exists for countries to achieve this enforcement, so states can essentially undo the work of an agreement through mere inaction (N. Gilbert, personal communication, 2018). This arguably removes the power from the ATS and places it in the hands of the individual states. As if further insult to injury, ATPs have been investing less funding and time into the political system (Liggett et al. 2017). As ATCM’s are the main opportunity for diplomatic conversation, it begs the question whether eight days is sufficient time to cover the host of issues on the agenda, or if this short schedule has created a void referred to by Hemmings (2018) as a “democratic deficit”. Conflicting values amongst parties mean agreement by consensus is difficult (Engelbertz et al. 2013). Combine this with the issues mentioned above and it is clear that the ATS is becoming less effective in its ability to connect the groups within it and reach agreements (Liggett et al, 2017). 
	Given that the ATS is founded upon the principle of international cooperation and claims to make decisions based on the greater good of mankind, it would make sense then, for the regime to evolve alongside progressions in general international law (Davis, 2017; Tin et al, 2014). A number of scholars have criticised the ATS in this regard, arguing that it has failed to keep pace with wider international developments (Hemmings, 2018), leading to a system whose instruments pre-date modern international environmental law (Hemmings, 2017). Sustainable development is a major concept in international environmental law and is only partly fulfilled within the ATS (Davis, 2017). It accounts for: the protection of the environment for future generations (through the precautionary principle and the ecosystems approach), as well as equity considerations in decision making. Although environmental protection is well embedded within the ATS, and an ecosystems approach has been adopted in some places, it is argued that instruments (such a CCAMLR) fail to take socioeconomic aspects into consideration (Davis, 2017). Incorporating global legal norms would instil confidence that the treaty is making decisions based on global interests (equity), rather than on the interests of a small group of participatory nations. The ATS has been criticised in the past by nations vexed by the idea that Antarctica is ruled by a male-dominated elite (Liggett, 2015), and who argue that the United Nations should partially or wholly deal with Antarctic governance matters (Triggs & Riddell, 2007). 
Thus far, the review has discussed the internal struggles of the ATS which, as Liggett (2015) suggests, could highlight an overall erosion of confidence in the regime. Despite these palpable weaknesses within the system, we have yet to address how adept the system is to cope with some of the emerging external challenges of the twenty first century. 

3	External challenges to the regime  	
A number of external challenges to the ATS have been repeatedly expressed throughout recent literature. Due to the complex nature of these challenges, and for the purposes of this short review, I discuss tourism and bioprospecting as they provide good examples for highlighting a lack of response mechanisms within the ATS. 

 3.1 Tourism 
	Around the time of the Antarctic Treaty’s signing, tourism to the continent was truly in its infancy and was of no great concern to the polar policy makers (Dodds, 2010; Liggett & Stewart, 2017). However, the face of tourism in the twenty-first century is now ever-changing and expanding, with visitors per year recently reaching a peak of more than 45,000 tourists in 2007/08 (Liggett & Stewart, 2017). The most visited region by tourists is the Antarctic Peninsula due to its reasonable ease of access and short ocean crossing (Liggett & Stewart, 2017). The environmental implications of this growing tourism industry are of great concern and impose many threats on the continent: entry of non-native species, oil spills, ecosystem disturbance, CO2 emissions, and a general decline of Antarctica’s intrinsic values (Liggett et al. 2011). The social and economic implications of a growing industry are also of chief concern, such as the increased risk of major incidents like cruise ship accidents, and the rising pressures on the infrastructure of gateway cities. Increased focus on these socioeconomic implications are key, as often they are overshadowed by environmental impacts, yet are of equal importance for the future of Antarctic tourism (Liggett et al. 2011). 
In response to the industry’s growth, the International Association of Antarctica Tour Operators (IAATO) was founded in 1991, and has since been the major industry association involved in the management of Antarctic tourist activities (Joyner, 1998), with the ATCPs being another major stakeholder group (Liggett et al. 2011; Triggs & Riddell, 2007). Tourism discussions at ATCMs have changed in frequency and focus over recent years and, although the ATCPs regard themselves as the primary decision-makers for tourism issues, regulation is more often directed from within the IAATO (Liggett & Stewart, 2017). As decisions at the ATCMs are made via consensus, it becomes a challenge to reach shared viewpoints among states (Engelbertz et al, 2013) torn between regulation and benefits such as the economic value of their gateway cities. Liggett & Stewart (2017) suggest these contentions complicate consensus decision-making and lead to solutions of “the lowest common denominator” (pp. 388) whereby the original proposal is diluted over time until reaching an endpoint that only partially contains the original goals. Innovative regulatory advances are therefore not achieved due to the cobweb of values between states. This elucidates a weakness within the ATS and its ability to create forward-looking solutions.
The IAATO functions within a framework of voluntary guidelines holding no regulatory authority for its members to abide by (Dodds, 2010). Although only enforced through peer pressure, the codes of conduct are said to be rigorous and promoting safe environmental practice and responsible travel throughout the Antarctic region (Liggett et al. 2011). Despite the seemingly positive efforts from the tourism industry, Herber (2007) argues that self-regulation “though useful, cannot be expected to accomplish, by itself, the important and complex task of preserving Antarctica’s commons and wilderness values for future generations in relation to tourist activities” (pp.47). He points out the contradictory nature between self-regulation and self-interests, suggesting that tourism as a private good, must jeopardise the environment to achieve its worthwhile level of commercial value. The ATPs are therefore at risk of overestimating the amount of priority assigned to environmental protection within this self-regulatory framework. This highlights the need for the ATPs to more actively participate in the regulation of tourism activities, ensuring the impacts do not transgress the environmental mandate of the Madrid Protocol. 
Tourism activities are becoming more diverse (Liggett & Stewart, 2017), and the risks posed by private tourism operators outside of IAATO membership are also growing: “the phenomenon of tour ship operators working in Antarctica outside the IAATO standards and of non-Antarctic Treaty States is a chilling reminder that private operators can pose significant threat to the environment” (Triggs & Riddell, 2007:18). Dodds (2010) raised concerns about land-based tourists, with an increasing amount - albeit a small increase (Liggett & Stewart, 2017) - of individuals wanting to explore mountains and more remote areas atop the continent. Neither the ATS, or IAATO have regulatory mechanisms to exercise authority over such activities, and so the need for informed political discussion regarding concerns about land-based tourism growth is fundamental in mitigating future negative impacts (Liggett et al. 2011). The ATS could develop a new Convention of Tourism, or begin working towards the enforcement of more effective legally binding measures regarding tourism activities. 

Despite the lack of regulatory mechanisms, tourism activity has been recognised as a priority for future Antarctic research. At the 2014 Horizon Scan, a group of international Antarctic researchers met to compile a list of the most pressing research questions for Antarctica and the Southern Ocean, of which tourism is one: “How will regulatory mechanisms evolve to keep pace with Antarctic tourism?” (Kennicutt et al. 2015:12). According to a study by Liggett et al. (2011) exploring stakeholder opinions, a number of future suggestions were made to better regulate tourism activities. These included: improved monitoring of future trends and better communicating this information to those regulating the activities; in-depth training programmes for tourism-operator staff; and more impetus on environmental and operational issues. 

3.2 Bioprospecting
‘Described as a ‘hybrid activity – part science, part industry’, bioprospecting involves the extraction of living organisms with commercial intent.’(Nielsen, 2017:186)
Products on the consumer market possess Antarctic roots, and it is argued that the continued search for commercial value derived from Antarctic organisms could lead to the damage or reduction of Antarctica’s wilderness values (Kennicutt et al. 2015). The number of applications to patent Antarctic organisms is increasing (Tvedt, 2011) and, according to Hemmings (2017), the ATS is currently ill-prepared for such pressures with its lack of regulation, especially as the nature of bioprospecting transcends multiple regulatory mechanisms across marine, terrestrial and limnological environments. The importance of scientific activity emphasised throughout the framework of the ATS, has ironically hidden more nuanced forms of ‘science’ which bioprospecting falls under (Hemmings, 2010). This has contributed to a failure of the ATPs to reach an agreement on the definition of bioprospecting within the Antarctic context (Joyner, 2012). In the last decade, multiple angles of debate have surfaced from differing groups, with some wishing to partake in the name of science and others who disagree. Decision-making by consensus makes for a very difficult process in dealing with this issue (Hemmings, 2010). The ATS is yet to produce any form of solution, however as Joyner (2012) argued, the CEP and CCAMLR both have relevance to bioprospecting , thus provide potential starting points for regulation. An addition of legally binding measures regulating the activity would strengthen the ATS control over this matter. 
Tensions have also arisen due to the conflict between sharing scientific information as covered in Article III in the Treaty, and an industry’s desire to patent resources with commercial potential (Herber, 2007; Hemmings, 2010; Joyner, 2012; Nielsen, 2017). Bioprospecting therefore threatens values at the core of the ATS (Joyner, 2012). According to Hemmings (2010) “risk to the geopolitical stability of the Antarctic political arrangements is, whilst probably not an immediate risk, one that in the medium-term may be the most worrying” (pp. 10). Hemmings’ (2010) recommendation for the future is the addition of new mechanisms: firstly, a formal instrument that neutralises or prohibits future conflict on the issue, and secondly, a mechanism whereby exploitative science cannot hide beneath the privileged position of science within the ATS. This could come in the form of a Convention on Biological Prospecting whereby ATPs are able to develop mechanisms to regulate the use of genetic and biological materials (Jabour-Green & Nicol, 2003).
Bioprospecting in the Antarctic becomes highly complex in the context of international law (Leary & Walton, 2010). The Convention on Biological Diversity is an international agreement that came into force in 1992 regulating equal distribution of genetic resources and conserving biodiversity. It also “establishes sovereign rights for states over genetic resources, including the right to regulate access to genetic resources and to sharing the benefits accruing from their use” (Tvedt, 2011:2), which becomes legally complex as Antarctica has no unique sovereign (Herber, 2007; Leary & Walton, 2010). This highlights the need for regulatory mechanisms within the ATS. A number of ethical and moral dilemmas have arisen due to bioprospecting such as the paradoxical nature of Antarctica as a ‘global commons’, versus biological patenting and unequal distribution of genetic materials (Leary & Walton, 2010) – all of which are yet to be addressed within the framework of the ATS. 

4	A Western perspective
As discussed by Hemmings (2017), the ATS was birthed within a substantially Western framework. Traditional players, like the United States, and claimant states ensured institutional arrangements were determined by the more preferable ‘us’ and not ‘others’, such as Russia, South Korea and China. However, the power balance between nations is tipping on both a global and Antarctic level, leaving the traditional players in a state of insecurity, and “provoking a determination by Western states to reinforce their claims to legitimacy and precedence” (Dodds & Collis, 2017:60). New economic interests have entered the system reflected by the number of parties who signed around the time of mineral resource debate (Liggett et al. 2017). Through a Western lens, certain nations like China are viewed as having untrustworthy intentions worth monitoring and controlled (Hemmings, 2017). Asian engagement being framed as strategically conducive to resource exploitation has been argued by Dodds & Collis (2017) as hypocritical, considering the immense early exploitation of marine resources by colonial states and the United States.  Hemmings (2017) argues these anxieties have created an informal dialogue between ATPs whereby certain states are becoming stigmatised. He points out that no states have suggested reinforcing the regime to tackle difficulties, rather, states are independently focused on advancing their own programmes, behaviour that “threatens a fragmentation of the Antarctic regime” (pp.513) and undermines the core values of peaceful collaboration. The power play between nations does not bode well for the Antarctic future given the current weaknesses in its governance regime. 
It is also interesting to note that like the ATS itself, the scope of literature accessible for the purposes of this review was predominantly viewed through a very Western lens and authored by members of ‘traditional’ states. This could be indicative of the growing concerns towards rising powers like China and a divergence of values across Antarctic matters. Other reasons could include the dominance of English language within present-day scientific journals, or that Western states are more privileged with the time and resources to challenge the current status quo. This would be an interesting line of enquiry to explore. 


5 Concluding comments and future recommendations 
The future is unknown, and the ATS is heading towards multilateral tests of strength (Liggett et al, 2017). With external challenges like tourism and biopropecting rising and no signs of innovative regulatory instruments (Hemmings, 2018), the continent is undoubtedly exposed to a number of potential future scenarios – some more dystopian than others (Liggett et al, 2017). In a paper by Liggett et al, (2017) exploring potential future Antarctic scenarios, three key needs were posited to aid the ATS in overcoming such challenges: “increased resourcing, innovative policy making and collective determination” (pp.463). Collective determination requires an in depth examination of human engagement with Antarctica and the conflicting values of each state. With the question of resources potentially rising to the surface again in the future (Liggett et al, 2017), gaining a measure of human values early would enable better predictions for future conflict. ATPs could then begin constructing more resilient regulatory mechanisms lest we “await the arrival of crisis before addressing the issues” (Hemmings, 2018). 
“The challenges of a changing Antarctic environment have long been realised” (Chown, 2017:524), and I suggest it is time to take accountability for the fact that the ATS is indeed skating on thin ice. A reassessment of the regime’s structure and the development of innovative regulatory mechanisms already discussed in this review would both be instrumental in strengthening the ATS and steering Antarctica towards a more sustainable future. 
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Policy Brief 
Addressing the weaknesses of the Antarctic Treaty System
New regulatory mechanisms will be fundamental in strengthening the Antarctic Treaty System’s (ATS) effectiveness in responding to the challenges of the twenty first century. Two major challenges facing the regime are tourism and bioprospecting. 	
The Antarctic tourism industry is growing in size and diversity, and the ATS currently has no regulatory mechanisms in place to respond to this expansion. The implications of industry growth include higher risk of serious incidents, pressure on gateway cities, threat of oil spills, introduction of non-native species and ecosystem disturbance. Decision making is currently a joint responsibility between the Antarctic Treaty Parties (ATPs) and the International Association of Antarctica Tour Operators (IAATO), however regulation is directed from within the IAATO. The IAATO has developed self-regulatory guidelines promoting safe environmental practice for its members to follow. Enforced only through voluntary obligation of members, the IAATO has no formal power of authority. This becomes problematic when there is a conflict of interests between environmental conservation and commercial value, where tourism operators may jeopardise the environment to achieve profits. Private tourism operators working outside the IAATO are not obliged to follow guidelines and no authority over their activities exists. If left unchecked by the ATS, tourist activities may continue to grow and evolve beneath the self-regulatory framework of IAATO to a point whereby neither regulatory body maintains control. An additional Convention on Tourism Activities within the ATS framework would situate the regime in a stronger position to regulate such activities.
Bioprospecting is emerging in the Antarctic and although it is an activity whereby organisms are extracted for commercial value, a definition for this activity is yet to be established within the ATS. An example of bioprospecting is the use of Antarctic fish proteins to synthesise anti-freeze. The environmental and socioeconomic implications of bioprospecting include: unknown potential damage to terrestrial, marine and limnological environments, conflicting values, and scientific competition for commercial resources. The principle of the open exchange of scientific information at the core of the ATS is threatened by commercial interests, which can be seen reflected by the increase in patents on Antarctic organisms in recent years. The issue is also complex on the level of international law. Antarctica is unable to become party to regulatory bodies like the Convention on Biological Diversity which deals with rights and equal distribution of genetic resources, therefore highlighting a significant need for the ATS to develop its own regulatory mechanism. A Convention of Biological Prospecting would allow ATPs to gain traction in regulating this activity in the future. The need for a definition of bioprospecting is key. Alternatively, as bioprospecting is relevant to both the Committee of Environmental Protection (CEP) and the Convention on the Conservation of Antarctic Marine Living Resources (CCAMLR), new legally binding measures could be considered lest bioprospecting causes detrimental impact on the environments both instruments serve to protect. 
Antarctic Treaty Consultative Meetings (ATCMs) require more resourcing and time allocation. This would help enable ATPs to adequately problem solve in the face of growing Antarctic challenges. Collective determination from ATPs to create innovative new solutions is vital for continued collaborative efforts towards the protection of Antarctica and the Southern Ocean. 

