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Abstract 

The thesis develops a framework for differentiated implementation of the precautionary 

principle in fisheries management. Marine fisheries contribute significantly to the livelihood 

of coastal communities in many developing countries, through subsistence, artisanal and 

commercial operations. The sustainability of marine resources is threatened by over-

exploitation as well as other threats, like climate change. These threats must be managed to 

ensure the availability of marine fisheries for future generations. However, management is 

difficult for many developing country coastal states, owing to the complexity of the marine 

environment and limited resources.  

The precautionary principle has long been recognised in international law as a guiding 

principle for fisheries governance to ensure the sustainable use of marine resources under 

uncertainty. Most countries have explicitly or implicitly committed to managing their fisheries 

in a precautionary manner, in line with international demands. Yet the implementation of 

precaution in domestic law and policy remains fraught. In particular, developing countries 

have limited legal and institutional capacity and struggle with the cost of the scientific and 

institutional inputs required to implement approaches favoured by wealthier countries.  

This thesis shows how developing countries can operationalize the precautionary principle in 

fisheries management regimes in a way that addresses their differentiated abilities. It first 

examines the content of the precautionary principle in general, the principle of common-but-

differentiated responsibilities, and the use of the precautionary approach in fisheries 

management to identify how these principles can be interconnected to address the needs of 

developing countries. Three propositions are advanced that address the legal, technical and 

administrative capacity constraints of developing countries: 1) the precautionary principle 

should be explicitly adopted and enshrined in law; 2) the precautionary decision-making 

requires local knowledge and participation, and 3) the precautionary principle should be 

implemented incrementally.  

The implementation of these propositions is context-dependent, so the thesis then performs a 

cross-country analysis of the adoption and operationalisation of the precautionary principle in 

three countries representing different levels of fisheries management capacity: Australia, 

Chile and Colombia. Through a combination of desktop legal analysis and semi-structured 
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interviews with stakeholders and government agencies in each country, the comparative study 

tests these three propositions and examines how they are met in the fisheries regimes of each 

country. The cross-country comparison concludes that countries can continuously learn and 

improve their implementation of precautionary approaches, as they enhance their capacity and 

resources and shows how legal frameworks can support this process.  

The novel theoretical and empirical analysis performed in this thesis provides lessons for the 

operationalisation of the principles of precaution and common-but-differentiated 

responsibilities in other natural resource management frameworks. The thesis therefore makes 

an important contribution to scholarship on the implementation of fisheries management law, 

as well as to international environmental legal scholarship on the interplay between precaution 

and differentiation more broadly.  
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Preface 

This thesis emerged from a personal interest in Colombia, my country of birth. Colombia has 

access to both the Caribbean Sea and the Pacific Ocean. This privileged geographical position 

gives Colombia access to a variety of resources and opportunities, yet fisheries feature low in 

the government’s priorities. The coastlines on the Caribbean and the Pacific are the poorest 

regions in Colombia. I have often heard that Colombia governs “with its back to the sea”. I 

have visited both Coasts as a tourist, eaten fish harvested there, and witnessed the social 

issues affecting the coastal populations. My personal experiences triggered an academic 

interest to investigate what needs to be done to attend to the needs of the fishing sector.  

This research began with a broad focus on sustainable development. Fisheries provide vital 

economic support to industries and communities whose very subsistence depends on the 

availability of the resources. At the same time, the health of the marine environment will be 

seriously affected if exploitation occurs in an unsustainable manner. The complexity of legal 

and other issues posed by the concept of sustainability were too broad to be developed within 

a single PhD project. Instead, the precautionary principle, as a mechanism that enables 

decision-making under uncertainty, became the focus as a core principle of sustainable 

fisheries management. Addressing precautionary management is imperative in developing 

countries such as Colombia, which has limited knowledge about its fisheries resources and 

limited capacity to build that knowledge.  

As a lawyer, I strongly believe that the law has the capacity to promote change. Yet, fisheries 

law in Colombia is an area with significant gaps to fill. While legal initiatives must be 

adapted to each countries’ context, learning from the experiences of other countries is an 

obvious starting point when the local experiences are limited.  Structural changes will not 

necessarily follow legal reforms, but can at least lay a path towards more sustainable practices 

in the long term. This thesis aims to enhance fisheries law as the fundamental basis for 

sustainable fisheries in Colombia and other developing countries under similar circumstances. 
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Chapter 1 Introduction 

Marine fisheries contribute significantly to global food security and the livelihood of coastal 

states.1 The value of these contributions is difficult to estimate, however, due to 

inconsistencies in the information available, particularly from developing countries.2 

Statistical indicators reveal a clear dependence on fisheries; for the last four decades, the 

annual growth in fish consumption has been double population growth.3 Approximately half 

of this global consumption comes from marine capture fishing.4 The Food and Agriculture 

Organization (FAO) estimates that, by 2030, the world fish consumption is projected to 

increase more than 18 per cent.5 The reliance on fisheries for food security is more acute in 

developing countries, where poor and marginalized populations depend on fish as a basis for 

their own protein intake and as a vital source of income.6  

Capture fishing is also a driver of economic growth and poverty alleviation.7 Developing 

countries8, especially, rely extensively on marine fishing for their economic and social 

development.9 Global fish production in 2018 generated a first sale value of US$151 billion,10 

1  Christophe Béné et al, 'Contribution of fisheries and aquaculture to food security and poverty reduction: 
assessing the current evidence' (2016) 79 World Development 177, 177. 
2 Ibid, 187; Lena Westlund, Katrien Holvoet and Mustapha Kébé, Achieving poverty reduction through 
responsible fisheries. Lessons from West and Central Africa (FAO, 2008) , 45; Robert Gillett and Chris 
Lightfoot, 'The contribution of fisheries to the economies of Pacific Island countries' (2001) , 1; Stephen 
Cunningham et al, 'Wealth-based fisheries management: using fisheries wealth to orchestrate sound fisheries 
policy in practice' (2009) 24(3) Marine Resource Economics 271, 109. 
3 FAO, State of World Fisheries and Aquaculture 2020 : Sustainability in Action (FAO, 2020) , 65. 
4 Ibid. 
5 FAO, 'Sustaining our oceans - Strengthening the science-policy nexus' <http://www.fao.org/home/digital-
reports/sustainable-fisheries-symposium2019/en/#policy-opportunities-anchor>. 
6 FAO, State of World Fisheries and Aquaculture 2020 : Sustainability in Action (n 3), 67 ; Christophe Béné, 
Graeme Macfadyen and Edward Hugh Allison, Increasing the contribution of small-scale fisheries to poverty 
alleviation and food security (Food & Agriculture Org., 2007) ,29; Serge M Garcia and Andrew A Rosenberg, 
'Food security and marine capture fisheries: characteristics, trends, drivers and future perspectives' (2010) 
365(1554) Philosophical Transactions of the Royal Society B: Biological Sciences 2869, 2872. 
7 Cambria Finegold, 'The importance of fisheries and aquaculture to development',  (The Royal Swedish 
Academy of Agriculture and Forestry, 2009) , 355. 
8 See part 1.3 below explaining how the terms developed and developing countries are used in this thesis.  
9 OECD, Sustainable Ocean for All: Harnessing the Benefits of Sustainable Ocean Economies for Developing 
Countries (OECD Publishing, 2020) , 48-49 ; K Kelleher et al, Hidden harvest: The global contribution of 
capture fisheries (Worldbank; WorldFish, 2012) , 21-23. 
10 FAO, State of World Fisheries and Aquaculture 2020 : Sustainability in Action (n 3), 2. 
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with developing countries being among the largest global capture producers.11 According to 

the FAO, in the same year, about 39 million people were employed in the primary sector of 

fisheries, most of them in developing countries.12 Given the importance of fisheries for 

poverty alleviation,13 the conservation and sustainable use of marine resources is a priority for 

global, regional and domestic governance.14  

The sustainability of marine capture fishery resources is threatened by significant pressures, 

including over-exploitation and climate change. The proportion of the fisheries classified as 

overfished is increasing. In 2017, 34.2 percent of the fish stocks were classified as overfished 

and this is an increasing trend, especially in the least developed countries.15 Overfishing has 

direct impacts on target and non-target species, with associated ecological, social and 

economic consequences.16 Climate change is altering the productivity and resilience of marine 

ecosystems and the location of wild capture fisheries.17 Fluctuations in the abundance and 

distribution of fishes may exacerbate overexploitation and other drivers of decline, such as 

degradation of marine habitats due to coastal development and land-based marine pollution.18 

These threats demand urgent and appropriate management at the international, regional and 

domestic levels.  

The sustainability of global fisheries is an international priority, formalized in the 1982 

United Nations Convention on the Law of the Sea (UNCLOS) and a range of other 

instruments.19 Global commitments to sustainable use of marine resources were reaffirmed by 

 

11 Top then global capture producers include Indonesia, Peru, India, Vietnam and Chile: ibid, 12. 
12 Ibid, 36-37. 
13 Béné, Macfadyen and Allison (n  6), 10; Westlund, Holvoet and Kébé (n  2), 49; Cunningham et al (n 2),105. 
14 Garcia and Rosenberg (n  6), 2872; Edward H Allison and Frank Ellis, 'The livelihoods approach and 
management of small-scale fisheries' (2001) 25(5) Marine policy 377, 377. 
15 FAO, State of World Fisheries and Aquaculture 2020 : Sustainability in Action (n 3), 54. 
16 Ibid, 54 ; Edward H Allison et al, 'Vulnerability of national economies to the impacts of climate change on 
fisheries' (2009) 10(2) Fish and fisheries 173, 187-191. 
17Keith Brander, 'Impacts of climate change on fisheries' (2010) 79(3-4) Journal of Marine Systems 389, 390-92; 
Manuel Barange et al, Impacts of climate change on fisheries and aquaculture: synthesis of currrent knowledge, 
adaptation and mitigation options (FAO, 2018) , 616. 
18 M Barange et al, 'Impacts of climate change on marine ecosystem production in societies dependent on 
fisheries' (2014) 4(3) Nature Climate Change 211, 211. 
19 Martin Tsamenyi and Quentin Hanich, 'Fisheries jurisdiction under the Law of the Sea Convention: rights and 
obligations in maritime zones under the sovereignty of Coastal States' (2012) 27(4) The International Journal of 
Marine and Coastal Law 783, 785 ; E. Hey, 'The fisheries provisions of the LOS Convention' in E. Hey (ed), 
Developments in International Fisheries Law (Kluwer Law International, 1999) , 20. 



Chapter 1 - Introduction 

3 

the 1992 United Nations Conference on Environment and Development (UNCED), its 

Agenda 21 action plan and the subsequent forums on environment and development.20 The 

United Nations 2030 Agenda for Sustainable Development, launched in 2015, set out 17 goals 

to address the global problems that hamper sustainable and resilient development.21 

Sustainable Development Goal 14 (SDG 14), ‘Life Below Water’, is concerned with the 

conservation and sustainable use of the oceans, seas and marine resources.22 This goal 

contains targets that address specific threats to the sustainability of fishery resources, 

including over-exploitation.23 Progress to date on achieving SDG 14 has been slow.24 In 

particular, Target 14.4, to end overfishing by 2020, is unlikely to be achieved due to the 

continuous increased in the percentage of stock fished at unsustainable levels.25 The SDGs are 

non-binding and depend on the actions of individual states. Factors, such as the level of 

development and domestic legal arrangements, affect the ability of individual states to 

translate global aspirations into concrete national and local policies.26  

International fisheries instruments explicitly recognize that the sustainable use and 

conservation of the marine resources depends on robust policy, legal and regulatory 

frameworks.27 Domestic laws are necessary to render enforceable at the national level the 

responsibilities and commitments made by states through such instruments.28 Laws 

implementing such instruments would define the scope of application of principles, establish 

management measures aimed at achieving sustainability, and ensure compliance.29 More 

 

20 David Freestone, 'International Fisheries Law since Rio: the continued rise of the precautionary principle' in 
A.E Boyle and D. Freestone (eds), International Law and Sustainable Development: Past Achievements and 
Future Challenges (Oxford Press, 1999) 135, 141-46. 
21  United Nations, 'Transforming our world: the 2030 Agenda for Sustainable Development' 
<https://sdgs.un.org/2030agenda >. 
22 United Nations, 'Goal 14 - Conserve and sustainably use the oceas, seas and marine resources for sustainable 
development' <https://sdgs.un.org/goals/goal14>. 
23 Ibid. 
24 FAO, State of World Fisheries and Aquaculture 2020 : Sustainability in Action (n  3), 54. 
25 Ibid 
26 Frank Biermann, Norichika Kanie and Rakhyun E Kim, 'Global governance by goal-setting: the novel 
approach of the UN Sustainable Development Goals' (2017) 26 Current Opinion in Environmental Sustainability 
26, 28. 
27 Agenda 21: Programme of Action for Sustainable Development, UN Doc A/Conf.151/26 (signed and entered 
into force 14 June 1992) ('Agenda 21'), Par,17.19(d) ; The FAO International Code of Conduct for Responsible 
Fisheries Doc. 95/20/Rev/1 (signed and entered into force 31 October 1995) ('The FAO Code of Conduct'); 
Article 7.1.1; FAO, Legal frameworks for sustainable fisheries and Aquaculture (2021) , 1. 
28 FAO, Legal frameworks for sustainable fisheries and Aquaculture (n  27), Par. 17. 
29 Ibid. 
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broadly, legal frameworks establish the basis for fisheries’ actors and institutions to operate in 

practice within a country.30 Fisheries are complex systems that require appropriate legal 

structures defining the responses and aspirations from the different actors.31 Adopting 

appropriate laws that account for such complexity has been challenging, even for well-

resourced countries.32 It is essential that there is support for developing countries that are 

adopting legal frameworks that promote the sustainability of their fishery resources so they 

can achieve global goals.33  

The precautionary principle (PP) has long been recognised in international law as a guiding 

principle for fisheries governance, to ensure the sustainable use of marine resources under 

uncertainty.34 Its importance lies in its essential premise: scientific certainty is no longer 

required to justify the adoption of measures to address threats such as over-exploitation.35 

Most countries have explicitly or implicitly committed to managing their fisheries in a 

precautionary manner, in line with international norms.36 Yet the implementation of 

precaution in domestic law and policy remains fraught, especially in poorer countries.37 

Global indicators of overexploitation reflect overall progress which masks uneven attainment 

 

30 Md Mostafa Shamsuzzaman and Mohammad Mahmudul Islam, 'Analysing the legal framework of marine 
living resources management in Bangladesh: towards achieving Sustainable Development Goal 14' (2018) 87 
Marine Policy 255, 256. 
31 Jonas Ebbesson, 'The rule of law in governance of complex socio-ecological changes' (2010) 20(3) Global 
Environmental Change 414, 421.  
32 For example, Robin Kundis Craig and JB Ruhl, 'Governing for sustainable coasts: Complexity, climate 
change, and coastal ecosystem protection' (2010) 2(5) Sustainability 1361, on the issues of the law with 
addressing the multiple threats faced by the complex coastal ecosystems.  
33 FAO, Legal frameworks for sustainable fisheries and Aquaculture (n 27), Summary. 
34 Warwick Gullett, 'The Contribution of the Precautionary Principle to Marine Environmental Protection: From 
Making Waves to Smooth Sailing?', Frontiers in International Environmental Law: Oceans and Climate 
Challenges (Brill Nijhoff, 2021) 368), 383 ; Richard Barnes, 'Fisheries and marine biodiversity' in Malgosia 
Fitzmaurice, David Ong and Panos Merkouris (eds), Research handbook on international environmental law 
(Edward Elgar, 2010) 542, 545; Freestone (n 20), 135. The historic development, evolution and meaning of the 
precautionary principle is addressed in Chapter 3 of this thesis.  
35 James Cameron, 'The precautionary principle: core meaning, constitutional framework and procedures for 
implementation' in Roonie Harding and E. Fisher (eds), Perspectives on the precautionary principle (The 
Federation Press, 1999) 29, 29 ; David VanderZwaag, 'The precautionary principle and marine environmental 
protection: Slippery shores, rough seas, and rising normative tides' (2002) 33(2) Ocean Development and 
International Law 165, 176. 
36 Gullett (n 34), 389.  
37 Phillipe Cacaud, 'The case of developing countries' in J. Swan and D. Greboval (eds), Report of the 
International Workshop on the Implementation of International Fisheries Instruments and Factors of 
Unsustainability and Overexploitation of Fisheries (FAO, Rome (Italy), 2004) 265, 273, affirming that, in 
practice, fishery managers in developing countries still postpone or fail to take conservation measures when no 
sufficient and reliable scientific evidence is available. 
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at regional and domestic levels.38 While developed countries are seeing their fisheries reach 

biologically and ecologically sustainable levels, developing countries face a worsening 

situation in terms of over-capacity, production per unit of effort and stock status.39 

The above overview highlights the dilemma that developing countries face. On the one hand, 

developing countries depend heavily on fisheries for their livelihood and are particularly 

affected by declines in fish stocks.40 On the other, limited economic, technical and 

institutional resources hamper their ability to manage their fisheries in a precautionary 

manner.41 Rather than giving up on precautionary approach to fisheries management, these 

countries require a more nuanced and targeted approach to implementation, whereas most 

legal scholarship tends to view the PP as an ‘all or nothing’ concept.42 To be fair and effective 

the laws and mechanisms for implementing precaution must consider the specific needs and 

characteristics of each country. However, there is very little guidance on how countries might 

implement the PP in an incremental fashion that takes into account different stages of 

development and economic resources.43  

 

38 FAO, State of World Fisheries and Aquaculture 2020 : Sustainability in Action (n 3), 54. 
39 Ibid, 55. Box 4; Yimin Ye and Nicolas L Gutierrez, 'Ending fishery overexploitation by expanding from local 
successes to globalized solutions' (2017) 1(7) Nature Ecology & Evolution 1, 1. 
40 Béné, Macfadyen and Allison (n 6),29; Garcia and Rosenberg (n 6), 2872. 
41 For example, Garcia and Rosenberg (n 6), 2874; Gail Lugten and Neil Andrew, 'Maximum Sustainable Yield 
of Marine Capture Fisheries in Developing Archipelagic States - Balancing Law, Science, Politics and Practice' 
(2008) 23 The International Journal of Marine and Coastal Law 1, 1; Kevern L Cochrane and David J Doulman, 
'The rising tide of fisheries instruments and the struggle to keep afloat' (2005) 360(1453) Philosophical 
Transactions of the Royal Society of London B: Biological Sciences 77, 80. 
42 Frameworks for applying the precautionary approach in fisheries often focus on quantitative matters such as 
precautionary harvesting and reference points. Their calculation requires extensive data that developing countries 
struggle to obtain. See for example: Fernando Gonzalez-Laxe, 'The precautionary principle in fisheries 
management' (2005) 29(6) Marine Policy 495,497;  G.P. Kirkwood and A.D.M Smith, 'Assessing the 
Precautionary Nature of Fishery Management Strategies' in FAO (ed), Precautionary approach to fisheries - 
Part 2: Scientific Papers (FAO, 1996) , 1;  R. Quentin Grafton et al, 'Benchmarking for fisheries governance' 
(2007) 31 Marine Policy 470; Laura J. Richards and Jean-Jacques Maguire, 'Recent international agreements and 
the precautionary approach: new directions for fisheries management science' (1998) 55 Canadian Journal of 
Fisheries and Aquatic Sciences 1545, 1547. But see  A. T. Charles, 'The precautionary approach and `burden of 
proof' challenges in fishery management' (2002) 70(2) Bulletin of Marine Science 683, 683; Robert E Johannes, 
'The case for data-less marine resource management: examples from tropical nearshore finfisheries' (1998) 13(6) 
Trends in Ecology & Evolution 243, 4 , presenting alternatives to approaching precaution in qualitative terms 
and as a process of knowledge gathering. 
43 Two relevant scholarly articles propose that developing countries should adjust their management approaches 
and objectives as their economic, institutional and scientific capacity grows more robust: Kevern L Cochrane, 
Neil L Andrew and Ana M Parma, 'Primary fisheries management: a minimum requirement for provision of 
sustainable human benefits in small‐scale fisheries' (2011) 12(3) Fish and Fisheries 275 and Christophe Béné, 
Bjørn Hersoug and Edward H Allison, 'Not by rent alone: analysing the pro‐poor functions of small‐scale 
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This thesis fills this gap, by developing and validating a framework for a differentiated 

implementation of the PP in fisheries management in developing countries. Through a socio-

legal analysis across three countries, at different stages of development and fisheries 

management, this thesis investigates how developing countries can implement the PP in their 

fisheries laws according to their capabilities. The insights and lessons relate directly to 

fisheries management, but are readily transferable to other natural resource frameworks and 

wider scholarship about the possibility of differentiated implementation of the PP. 

Having provided this overview, the remainder of this Introduction proceeds in four parts: Part 

1.1 presents research questions and the contributions of this research to the scholarship; Part 

1.2 explains the rationale for this thesis; Part 1.3 clarifies core concepts and the scope of this 

research; and Part 1.4 explains the thesis structure, the way this structure underpins the 

answers to the research questions and the key findings.  

1.1 Research questions and contributions to the scholarship 

This thesis addresses the over-arching question: How can developing countries implement the 

precautionary principle in fisheries management according to their differentiated 

capabilities? To answer this question, the research translates international legal instruments 

into domestic legal frameworks, based on a comparative socio-legal analysis. This analysis is 

guided by the following subsidiary research questions:  

1. What is the content and underlying purpose of the PP, the principle of common-but-

differentiated responsibilities and the precautionary approach to fisheries management 

in international law?  

2. To what extent do the capabilities of each country affect the operationalization of the 

PP in fisheries management?  

3. What principles can guide a precautionary approach to fisheries management that 

better account for the needs and capabilities of countries at different stages of 

development?  

 

fisheries in developing countries' (2010) 28(3) Development Policy Review 325. While these articles refer to 
broad aspects of fisheries management, they do not address the implementation of the precautionary principle to 
a great extent.   
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4. How do domestic fisheries management regimes currently reflect these differentiated 

principles?; and 

5. What further reforms are needed to operationalize the PP in fisheries management in a 

way that accounts for differentiated needs and capabilities?  

These questions address important gaps in the legal and scientific scholarship on the 

precautionary principle, the principle of common-but-differentiated responsibilities (CBDR) 

and the precautionary approach to fisheries management (PAFM). Significant scholarly 

efforts have been dedicated to understanding the PP, its content, legal status and the 

implications derived from its adoption from a theoretical perspective.44 At its core, the PP is a 

mechanism that enables decision-makers to take actions to anticipate the occurrence of a 

threat of harm under incomplete knowledge.45 The most widely accepted formulation is found 

in Principle 15 of the Rio Declaration on Environment and Development.46 However, there 

are multiple formulations of the PP in international environmental instruments, with wording 

variations that affect interpretation.47 Despite being widely embraced in environmental and 

natural resources law and scholarship, precaution is an abstract concept, and its normative 

character operation depends on adoption in domestic legal frameworks.48 Explorations of the 

 

44 For example, Ellen Hey, 'The Precautionary Concept in Environmental Policy and Law: Institutionalizing 
Caution' (1991) 4 Georgetown International Environmental Law Review 303; Daniel Bodansky, 'Scientific 
Uncertainty and the Precautionary Principle' (1991) 33(7) Environment 4  Arie Trouwborst, Evolution and status 
of the precautionary principle in international law (Springer, 2002) ; Elizabeth Fisher, 'Precaution, Precaution 
Everywhere: Developing a "Common Understanding" of the Precautionary Principle in the European 
Community' (2002) 7 Maastricht J. Eur. & Comp. L 7. 
45 For example: James Cameron and Juli Abouchar, 'The Precautionary Principle: A Fundamental Principle of 
Law and Policy for the Protection of the Global Environment' (1991) 14 Boston College International and 
Comparative Law Review 1, 3 ; Timothy O'Riordan and Andrew Jordan, 'The precautionary principle in 
contemporary environmental politics' (1995) Environmental Values 191, 194 ; J. Cameron and W. Wade-Gery, 
'Addressing Uncertainty : Law, policy and the development of the precautionary principle ' in Bruno Dente (ed), 
Environmental Policy in search of New Instruments (Kluwer Academic Publishers, 1995) 95, 99. 
46 Principle 15 reads: ‘In order to protect the environment, the precautionary approach shall be widely applied 
by States according to their capabilities. Where there are threats of serious or irreversible damage, lack of full 
scientific certainty shall not be used as a reason for postponing cost-effective measures to prevent environmental 
degradation.’ Rio Declaration on Environment and Development,, Report of the UN Conference on 
Environment and Development, Annex I, UN Doc A/Conf. 151/26(VolI) (entered into force 12 August 1992) 
('Rio Declaration'). 
47 Gullett (n 34), 383. 
48 David VanderZwaag, 'The precautionary principle in environmental law and policy: elusive rhetoric and first 
embraces' (1998) 8(3) Journal of Environmental Law and Practice 355, 378; René von Schomberg, 'The 
precautionary principle and its normative challenges' in Elizabeth Fisher, Judith Jones and René von Schomberg 
(eds), Implementing the Precautionary Principle: Perspectives and Prospects (Edward Elgar Publishing Limited, 
2006) 19, 33; Lauren Hartzell-Nichols, 'From ‘the’precautionary principle to precautionary principles' (2013) 
16(3) Ethics, Policy & Environment 308, 316. 
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impact of the principle on particular rules and regimes are less frequent.49 Likewise, there is 

very little elucidation of how the precautionary principle should be implemented in a 

developing country context.50  

Important gaps are also found in the literature on the CBDR principle. The CBDR principle 

justifies differentiated versions of the PP based on states’ different capabilities to support 

implementation.51 International environmental law recognized the need for a differentiated 

approach to environmental obligations earlier than the first explicit recognition of the PP. The 

CBDR principle has been embedded in foundational environmental documents since the 1972 

United Nations Conference on the Human Environment.52 This Principle acknowledges that, 

while all countries have a shared responsibility to respond to global environmental threats, 

specific responses are differentiated based on their level of development.53 The CBDR 

principle has expanded to various areas of environmental law, including biodiversity 

conservation54 and fisheries.55 Its fullest expression, however, is found in the allocation of 

obligations in the climate change regime. In the climate change context, the Principle is 

known as common-but-differentiated responsibilities and respective capabilities (CBDR-RC), 

 

49 Jaye Ellis, 'Overexploitation of a Valuable Resource? New Literature on the Precautionary Principle' (Pt 
Oxford University Press, UK) (2006) 17(2) European Journal of International Law 445, ; Gullett (n 34), 370. 
50 A systematic survey of the literature on the precautionary principle in environmental law and fisheries 
management, performed within this research, identified the gaps in the literature addressed by this thesis. This 
survey found that, of 55 journal articles analysing the practical implementation of the precautionary principle in 
environmental law, only five referred to developing countries. These include: M. Triatmodjo, 'Shifting the 
paradigm of international environmental law: The precautionary principle from a developing country 
perspective', Legitimacy, Legal Development and Change: Law and Modernization Reconsidered (2012) 43751);  
A. G. Wibisana, 'The development of the precautionary principle in international and Indonesian environmental 
law' (2011) 14(1-2) Asia Pacific Journal of Environmental Law 169 and Nupur Chowdhury and Santanu 
Sabhapandit, 'The legal regime for application of the precautionary principle in India: Future directions for the 
GM regulatory regime' (2007) 7(3) International Environmental Agreements: Politics, Law and Economics 281. 
51 Triatmodjo (n 50), 444. 
52 Declaration of the United Nations Conference on the Human Environment, opened for signature 15 December 
1972, A/RES/2994 ('Stockholm Declaration'), Principles 10 and 11. Chapter 4 outlines the evolution and core 
content of the principle of common-but-differentiated responsibilities.  
53 Lavanya Rajamani, Differential treatment in international environmental law (Oxford University Press, 2006) 
, 136 ; Tuula Honkonen, The common but differentiated responsibility principle in multilateral environmental 
agreements: regulatory and policy aspects (Kluwer Law International BV, 2009) vol 5, 1 ; Philippe Sands et al, 
Principles of International Environmental Law (Cambridge University Press, Fourth Edition ed, 2018) , 246. 
54 Convention on Biological Diversity, opened for signature 5 June 1992, UN Doc UNEP/Bio.Div/N7-inc.5/4 
(entered into force 29 December 1993) ('CBD'), preambular paragraph 3 
55Agreement for the Implementation of the Provisions of the United Nations Convention on the Law of the Sea of 
10 December 1982 relating to the Conservation and Management of Straddling Fish Stocks and Highly 
Migratory Fish Stocks, opened for signature December 4 1995, ILM 34, 1542 (entered into force December 11 
2001) ('UNFSA'), article 3.3. 
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to convey both the small part developing countries have played in causing climate change and 

their limited capacity to respond to its impacts.56 In the 2016 Paris Agreement, the RC 

element was reflected in a system where each country has the flexibility to set their 

contributions to the reduction of gas emissions, based on their national circumstances, 

capacities and limitations.57 The climate change regime adopts a more dynamic approach that 

takes into account the evolving individual capabilities of the different countries, and in doing 

so, broadens the parameters for differentiation.58 The implications of the CBDR principle 

were considered in the literature in relation to obligations under the United Nations 

Framework Convention on Climate Change and the Paris Agreement.59 However, little has 

been written about the operation of the CBDR principle in other contexts and even less about 

how it should interact with other principles of sustainable development, including the PP.60 

 

 

 

56 United Nations Framework Convention on Climate Change, opened for signature 9 May 1992, 31 ILM 854 
(entered into force 21 March 1994) ('UNFCCC'), article 3. 
57 Paris Agreement to the United Nations Framework Convention on Climate Change, opened for signature 29 
January 2016, U.N. Doc. FCCC/CP/2015/10/Add.1 (entered into force 4 November 2016) ('Paris Agreement'), 
Preamble par.3, article 2(2); art. 4(3) and 4(19)]. See also: Lavanya Rajamani, 'Ambition and differentiation in 
the 2015 Paris Agreement: Interpretative possibilities and underlying politics' (2016) 65(2) International & 
Comparative Law Quarterly 493, 510. 
58 Sandrine Maljean‐Dubois, 'The Paris Agreement: a new step in the gradual evolution of differential treatment 
in the climate regime?' (2016) 25(2) Review of European, Comparative & International Environmental Law 151, 
159; Christina Voigt and Felipe Ferreira, '‘Dynamic Differentiation’: The principles of CBDR-RC, progression 
and highest possible ambition in the Paris Agreement' (2016) 5(2) Transnational Environmental Law 285, 294. 
59 For example, Lavanya Rajamani, 'The nature, promise, and limits of differential treatment in the climate 
regime' (2006) 16(1) Yearbook of International Environmental Law 81,81; L Rajamani, 'Differentiation in a 
2015 climate agreement' (2015) Center for Climate and Energy Solutions (C2ES) Papers 2; Voigt and Ferreira 
(n 58); Robert Kibugi, 'Common but differentiated responsibilities in a North-South context: assessment of the 
evolving practice under climate change treaties',  (2018) 613, 613. 
60 Triatmodjo (n 50), 444 , arguing that wealthier countries with stronger technical and scientific capacities are, 
at least in theory, in a better position to apply precaution to prevent environmental damage; Honkonen (n 53), 
141, addressing differentiation in biodiversity conservation agreements; Philippe Cullet, 'Differential Treatment 
in Environmental Law: Addressing Critiques and Conceptualizing the Next Steps' (2016) 5(2) Transnational 
Environmental Law 305, arguing for an application of differentiation to broader aspects of sustainable 
development; Philippe Cullet, 'Water law in a globalised world: the need for a new conceptual framework' 
(2011) 23(2) Journal of Environmental Law 233, 233, analysing the need for differential treatment in water law.  
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There are also gaps in the scholarship on the PAFM. The precautionary approach to fisheries 

management is the fishery-specific articulation of the PP.61 The 1995 Fish Stocks Agreement 

(UNFSA)62 and the Code of Conduct for Responsible Fisheries63 provide a detailed 

formulation of the precautionary approach, which is strongly science-driven.64 Its operation 

depends on the ability of each country to manage its fisheries based on predetermined 

reference points and actions to be taken if these are exceeded.65 The implementation of the 

PAFM relies on the adoption in domestic legal frameworks,66 since the UNFSA only binds 

states that have ratified it and only relates to straddling and highly migratory species67 and the 

Code of Conduct is non-binding.68 The vast majority of literature on the operationalization of 

the PAFM to capture fisheries relates to developed countries.69 There is an important body of 

literature on developing countries’ fisheries management, but this has focused mainly on 

 

61 Freestone (n 20),135; Andrew A. Rosenberg, 'The Precautionary Approach in Application from a Manager's 
Perspective' (2002) 70(2) Bulletin of Marine Science 577, 578; S. M. Garcia, 'The Precautionary Principle: its 
implications in capture fisheries management' (1994) 22(2) Ocean and Coastal Management 99, 99; John 
Macdonald, 'Appreciating the precautionary principle as an ethical evolution in ocean management' (1995) 26(3) 
Ocean Development and International Law 255, 273. 
62 UNFSA (n 55), Art. 6(2). 
63The FAO Code of Conduct (n 27), art. 7.5.  
64 Reference points should be calculated based on the best scientific information available: UNFSA (n 55), art. 
6(3)(b); The FAO Code of Conduct (n 27), article 7.2.1. 
65 UNFSA (n  55), Art 6(3)(b); The FAO Code of Conduct (n 27), article 7.5.3;  FAO, Precautionary approach to 
fisheries. Part 1: Guidelines on the Precautionary Approach to Capture Fisheries and Species Introductions 
(1995) , 5. 
66 Richard Barnes, 'The convention on the law of the sea: An effective framework for domestic fisheries 
conservation?' in David Freestone, Richard Barnes and David Ong (eds), The Law of the Sea: Progess and 
Prospects (Oxford University Press, 2006) 233, 253 ; WR Edeson, 'The Code of Conduct for Responsible 
Fisheries: an Introduction' 11(2) International Journal of Marine and Coastal Law 233, 233   
67 UNFSA (n 55), article 38. 
68 The FAO Code of Conduct (n 27), article 1. 
69 The literature survey for this thesis identified 28 scientific journal articles analysing the implementation of the 
precautionary approach to fisheries management at the domestic level. Only five focused on developing 
countries. For example: Xiaolin Chu, 'Application of the precautionary principle in the management of marine 
fishery resources of China' (2010) 29(3) Marine science bulletin/Haiyang Tongbao 289 and R. Burgos and O. 
Defeo, 'A precautionary management framework for the red grouper (Epinephelus morio) fishery in the 
Campeche Bank, Mexico' (2000) 15(2) Investigaciones Marinas CICIMAR 129. 
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small-scale fisheries and broader governance questions70: the research on the implementation 

of the PP in fisheries management in developing countries remains limited.71  

The objective of this thesis, therefore, is to identify and fill the lacuna that lies at the 

intersection of the PP, CBDR principle and the PAFM. This point represents a more 

contextual, tailored and nuanced approach to operationalising the PP in developing countries 

and meeting their common–but-differentiated international responsibilities (Figure 1.1). 

 

Figure 1.1 –Research focus addressing gap in knowledge at the intersection of the PP, the CBDR principle 

and the PAFM 

 

70 For example: Svein Jentoft and Ratana Chuenpagdee, 'Fisheries and coastal governance as a wicked problem' 
(2009) 33(4) Marine Policy 553 ; Neil Andrew and Louisa Evans, Approaches and frameworks for management 
and research in small-scale fisheries in the developing world (WorldFish, 2009) ; Neil L Andrew et al, 
'Diagnosis and management of small‐scale fisheries in developing countries' (2007) 8(3) Fish and Fisheries 227;  
Ishmael BM Kosamu, 'Conditions for sustainability of small-scale fisheries in developing countries' (2015) 161 
Fisheries Research 365; John Kurien and Rolf Willmann, 'Special considerations for small-scale fisheries 
management in developing countries' (2009) A fishery manager’s guidebook 404 ; Juliana López-Angarita et al, 
'Winners and losers in area-based management of a small-scale fishery in the Colombian Pacific' (2018) 5 
Frontiers in Marine Science 23; Steven W Purcell and Robert S Pomeroy, 'Driving small-scale fisheries in 
developing countries' (2015) 2(44) Frontiers in Marine Science 1; Silvia Salas et al, 'Challenges in the 
assessment and management of small-scale fisheries in Latin America and the Caribbean' (2007) 87(1) Fisheries 
research 5; Natheer Alabsi and Teruhisa Komatsu, 'Characterization of fisheries management in Yemen: A case 
study of a developing country׳ s management regime' (2014) 50 Marine Policy 89. 
71 An analysis of in-country implementation of the PAFM in a developing country is found in: Abdullah Al Arif, 
'Legal status of the precautionary principle in international fisheries law and its application in the marine 
fisheries regime of Bangladesh' (2018) 3(1) Asia-Pacific Journal of Ocean Law and Policy 95 
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This novel approach to analysing the PP, the CBDR principle and the PAFM as 

interconnected legal concepts is complemented by an empirical analysis of how the 

precautionary principle operates in three countries’ fisheries management regimes. Detailed 

analyses of applicable laws and practices within and across countries are scarce in the 

literature.72 Hence, this investigation constitutes a significant contribution to the literature on 

how the PP is implemented in fisheries management. The insights and recommendations 

arising from this study provide timely advice on how the laws can provide a strong foundation 

for precautionary and sustainable fisheries management.    

1.2 Rationale for the research 

The focus of this thesis is the legal implementation of the PP in fisheries management, based 

on the differentiated capabilities of developing countries. Approaching this matter from a 

legal perspective is necessary because the law can act either as a driver or an obstacle for 

sustainable fisheries management.73 A contextual and solid legal base will enable developing 

countries to meet their common-but-differentiated international responsibilities, while 

acknowledging that they have limited resources available for fisheries management. 

Issues such as poverty and overpopulation influence the capacity of developing countries to 

prioritise environmental protection and their ability to manage natural resources sustainably.74 

 

72 Some cross-country analysis of broader aspects of fisheries management can be found. For example: P 
Flewwelling, 'Fisheries Management and MCS in South Asia: Comparative Analysis' (2001) FAO, Rome ; B 
Kuemlangan, 'Comparative analysis of the fisheries legal frameworks of SADC coastal countries: status and 
options' (2002) FAO Fisheries Report (FAO) ; Sevaly Sen and Jesper Raakjaer Nielsen, 'Fisheries co-
management: a comparative analysis' (1996) 20(5) Marine policy 405; Stig S Gezelius and Maria Hauck, 
'Toward a theory of compliance in state‐regulated livelihoods: A comparative study of compliance motivations 
in developed and developing world fisheries' (2011) 45(2) Law & Society Review 435. No comparative studies of 
the implementation of the precautionary approach in domestic fisheries legal frameworks were identified.  
73 Milena Arias Schreiber, 'The evolution of legal instruments and the sustainability of the Peruvian anchovy 
fishery' (2012) 36(1) Marine Policy 78, 78 ; Gerd Winter, Towards Sustainable Fisheries Law - a comparative 
analysis (IUCN Environmental Law Centre, 2009) , xiii. 
74 For example:  Anton Nahman, R Wise and W de Lange, 'Environmental and resource economics in South 
Africa: Status quo and lessons for developing countries' (2009) 105(9-10) South African Journal of Science 350-
355; Geir Honneland, 'Towards a precautionary fisheries management in Russia?' (Pt Elsevier Science Ltd., T) 
(2005) 48(7-8) Ocean & Coastal Management 619 ; Martin Sjöstedt and Aksel Sundström, 'Overfishing in 
Southern Africa: a comparative account of regime effectiveness and national capacities' (2013) 15(5) Journal of 
Comparative Policy Analysis: Research and Practice 415. 
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Global environmental protection cannot be achieved until those issues are addressed; these 

problems are rooted in complex historical, cultural and socio-political conditions, and 

potential solutions will require deep structural modifications.75 These are not likely to occur in 

the short- or medium-term. Developing countries will continue to rely on international 

support to address pressing issues of human health and development, but a more immediate 

approach to supporting developing countries in improving their environmental performance is 

also necessary.  

Well-designed legal and regulatory frameworks have been linked to sound environmental 

performance in developing countries.76 Legal instruments adapted to the problems and 

capabilities of a country are more efficient in addressing environmental issues.77 Likewise, 

contextual laws are more likely to be enforced.78 In fisheries, studies have shown that 

fisheries problems in developing countries coincide with weak legal frameworks.79 While a 

causal relationship between appropriate laws and sustainable fisheries is hard to establish,80 

these are undoubtedly related factors. Contextual legal and regulatory frameworks can help 

drive environmental performance concurrently with economic development goals.81 Thus, the 

adoption of legal frameworks based on the current capabilities of developing countries is a 

matter that merits further investigation. 

 

75 For example, Michael Faure, Morag Goodwin and Franziska Weber, 'Bucking the Kuznets curve: Designing 
effective environmental regulation in developing countries' (2010) 51 Va. J. Int'l L. 95, 108 – 122 offering a 
comprehensive overview of structural factors that influence effective environmental protection in developing 
countries. 
76 Daniel C Esty and Michael E Porter, 'National environmental performance: an empirical analysis of policy 
results and determinants' (2005) 10(4) Environment and development economics 391, 417-420. This study 
comparing environmental performance of 70 countries found empirical evidence that superior environmental 
performance of countries with similar levels of economic development could be attributed to the presence of 
appropriate environmental law framework. 
77 Faure, Goodwin and Weber (n 75), 107; Scott Fulton and Steve Wolfson, 'Strengthening national 
environmental governance to promote sustainable development', Global Environmental Law at a Crossroads 
(Edward Elgar Publishing, 2014) , 16 ; Michelle Lim, 'Is water different from biodiversity? Governance criteria 
for the effective management of transboundary resources' (2014) 23(1) Review of European, Comparative & 
International Environmental Law 96, 109. 
78 Faure, Goodwin and Weber (n 75), 107. 
79 For example, Laode M Syarif, 'Promotion and management of marine fisheries in Indonesia' (2009) Towards 
Sustainable Fisheries Law 31, 79; Shamsuzzaman and Islam (n 30), 255. 
80 Arias Schreiber (n 73),78, providing evidence of how legal instruments in Peru contributed to steering 
anchovy fisheries towards sustainable landings.   
81 Faure, Goodwin and Weber (n 75), 100. 
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In the 1990s, there was a wave of environmental lawmaking around the world which  

focussed on bringing international law concepts into domestic regimes.82 In some cases, this 

involved directly adopting the language of international instruments, without adapting or 

customizing them to country-specific context or with attention to their capacity to 

implement.83 This was particularly the case with the PP84 and to some extent, the 

precautionary approach to fisheries management.85 Because these provisions were 

incorporated without considering the needs and capacity of individual countries86, their 

implementation has been hampered by countries’ specific circumstances .87  

This thesis contends that there is a need for a differentiated approach to precaution, whereby 

countries can constantly learn and improve their management approaches as new threats and 

uncertainties are identified. The purpose of this thesis, therefore, is to set developing countries 

onto a path of implementation of the PP in fisheries management based on their differentiated 

and incremental capabilities.   

1.3 Clarification of terminology and scope  

This part provides a brief explanation of some terminology adopted in this thesis for the 

purposes of clarification and setting of the thesis scope. First, the thesis draws a subtle 

distinction between the terms ‘precautionary principle’ and ‘precautionary approach’. The 

expression precautionary principle refers to the general rule of law, and precautionary 

approach to the way of implementing the principle. Early scholarly discussions on the 

 

82 Jan McDonald, 'From Transplantation to Anticipation: Challenges for Environmental Law in a No-Analogue 
Future' in John H Farrar, Vai Io Lo and Bee Chen (eds), Scholarship, Practice and Education in Comparative 
Law (Springer, 2019) 155, 158 ; Faure, Goodwin and Weber (n 75), 105 ; Natasha Affolder, 'Contagious 
Environmental Lawmaking' (2019) Journal of Environmental Law 1, 2. 
83 McDonald (n 82), 158. 
84 Jonathan B Wiener, 'Something borrowed for something blue: legal transplants and the evolution of global 
environmental law' (2001) Ecology Law Quarterly 1295,1303-1305 discussing that the precautionary principle 
provides a dual example of vertical transplantation, first from the domestic vorsorgeprinzip to the international 
law; and later from the Rio Declaration to the domestic environmental regimes.  
85 Rosenberg (n 61), 578 discussing how the PAFM emerged as an operational framework developed by an elite 
of fishery scientists and managers from developed countries and implemented in domestic, regional and 
international frameworks.  
86 E. Fisher, J. Jones and R. von Schomberg, 'Implementing the precautionary principle: Perspectives and 
prospects', Implementing the Precautionary Principle: Perspectives and Prospects (2006) 1, referring to the 
implementation of precaution as a ‘plug and play’ approach of integrating the Principle 15 of the Rio Declaration 
to policy or legislative frameworks without contextual analysis.  
87 Faure, Goodwin and Weber (n 75), 100. 
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distinction between a principle and approach revolved around whether the distinction had 

practical implications.88 Some considered that the terms affected the normative character of 

the concept.89 A ‘principle’ was regarded as a hard-line obligation to prevent harmful 

activities,90 more suitable for highly polluting activities,91 while an ‘approach’ was seen as 

less onerous and leaving more flexibility consider socio-economic factors.92 The distinction 

was sharper in fisheries management than in general environmental law.93 Applied to 

fisheries, there was concern that the PP could have severe social and economic implications.94 

In contrast, it was considered that the term ‘approach’ entailed a degree of flexibility to apply 

precaution based on particular circumstances.95 In consequence, the concept of a 

precautionary approach was adopted widely in legal and scholarly language addressing 

fisheries management.96 In practice, the difference in terminology has tended to serve political 

discussions and has not had a significant impact on implementation of precaution.97  

Clarifying the concepts of developed and developing countries is also critical to mapping the 

scope of this research. Multiple international organisations classify countries based on their 

level of development. 98 This thesis does not engage deeply with scholarly discussions about 

the appropriateness and fairness of such distinction.99 Instead, it accepts that development is a 

 

88 Jacqueline Peel, 'Precaution - a matter of principle, approach or process? ' (2004) 5 Melbourne Journal of 
International Law 483, 483. 
89 Antonio Augusto Cancado Trindade, 'Principle 15: Precaution' in Jorge E. Viñuales (ed), The Rio Declaration 
on Environment and Development: A Commentary (Oxford University Press, 2015) , 411. 
90 Garcia (n 61), 101. 
91 Ibid, 104. 
92 Simon Marr, The precautionary principle in the Law of the Sea: modern decision making in international law 
(Brill Academic Publishers, Leiden (Netherlands), 2003) , 17. 
93 Garcia (n 61), 103. 
94 David Freestone, 'Implementing precaution cautiously: the precautionary approach in the straddling and highly 
migratory fish stocks agreement' in E. Hey (ed), Developments in International Fisheries Law (Kluwer Law 
International, 1999) 287,287. 
95 A. Wiersema, 'The precautionary principle in environmental governance' in Douglas Fisher (ed), Research 
Handbook on fundamental concepts of environmental law (Edward Elgar Publishing, 2016) , 449.  
96The FAO Code of Conduct (n 27), article 7.5 ; UNFSA (n 55), article 6.1; Macdonald (n 61), 256. 
97 Peel (n 88), 490 ; Marr (n 92), 18; Hey (n 44), 304 ; Nathan Dinneen, 'Precautionary discourse: Thinking 
through the distinction between the precautionary principle and the precautionary approach in theory and 
practice' (2013) 32(1) Politics & Life Sciences 2, 3. 
98 Lynge Nielsen, 'How to classify countries based on their level of development' (2013) 114(3) Social Indicators 
Research 1087, 1087-8. 
99 For example, Joost Pauwelyn, 'The end of differential treatment for developing countries? Lessons from the 
trade and climate change regimes' (2013) 22(1) Review of European, Comparative & International 
Environmental Law 29, 29; Cullet, 'Differential Treatment in Environmental Law: Addressing Critiques and 
Conceptualizing the Next Steps' (n 60), 305. 
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wide spectrum affected by a broad range of factors beyond economic performance. At one 

end of the spectrum are a few countries clearly meeting high standards of economic, social, 

industrial and human attainment and well-being, identified as ‘developed countries’.100 At the 

other end are countries, classified as ‘least-developed countries’,101  that have not reached 

minimum thresholds of economic wealth and human health and opportunity, with high 

vulnerability.102 The categorisation for the countries between these extremes is less obvious, 

although they represent the majority. These countries are commonly referred to as developing 

countries.103 In this thesis, the differentiation between developed and developing countries 

refers simply to the fact that some countries are better equipped to manage their fisheries in a 

sustainable manner than others. In general, the richer the countries are, the better their abilities 

to manage their fisheries.104 A contextualised approach to legal implementation in developing 

countries can enhance the ability of less-resourced countries to manage their fisheries in a 

precautionary manner.  

References throughout this thesis to the ‘legal frameworks for fisheries management’ are to 

legislation, delegated legislation and policy instruments that expressly govern the exploitation 

and management of marine fishery resources. In the case of Australia, these refer to the laws 

adopted at the Commonwealth level.105 In general, the Commonwealth manages fisheries 

within 3 to 200 nautical miles. States retain competence to legislate matters occurring within 3 

nautical miles offshore.106 However, per the Offshore Constitutional Settlement, the 

Commonwealth and the States can adjust these arrangements and pass management 

responsibility for a particular fishery exclusively to either the Commonwealth or the adjacent 

 

100 United Nations, World Economic Situation and Prospects - statistical annex (2020) , 165. 
101 Ibid, 169. 
102 United Nations, Handbook on the Least Developed Country Category: Inclusion, and Graduation and Special 
Support Measures (UN, Third Edition ed, 2018) , 1. 
103 United Nations, World Economic Situation and Prospects - statistical annex (n 100),166. 
104 Ye and Gutierrez (n 39), 1; Tony Pitcher et al, Safe Conduct? Twelve years under the UN Code (WWF and 
University of British Columbia 2008) , 8; Jacqueline Alder et al, 'Aggregate performance in managing marine 
ecosystems of 53 maritime countries' (2010) 34(3) Marine Policy 468, 472. 
105 The Commonwealth of Australia manages commercial fishing within the Australian Fishing Zone, from 3 to 
200 miles off the coast:  Department of Agriculture Water and the Environment, 'The Australian Fishing Zone' 
<https://www.agriculture.gov.au/fisheries/domestic/zone> 
106 Department of Agriculture Water and the Environment, 'Managing Australian fisheries' 
<https://www.agriculture.gov.au/fisheries/domestic/managing-australian-fisheries> 
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state.107 Alternatively, the Commonwealth and States can agree on joint authority over a 

specific fishery.108 The Commonwealth and each State have adopted their own fisheries 

legislation and PP implementation regime. While this study might have considered the 

operation of a state jurisdiction, the Commonwealth was considered more appropriate because 

it represents a country-level approach,109 enabling a more appropriate comparison between 

countries. Australia’s national fisheries are an example of best practice110 and thus Australia 

provides an excellent case study for comparing countries at different levels of development.111 

The PP underpins actions to address broader issues of marine biodiversity conservation, such 

as the use of marine protected areas or the impacts of fishing activities over non-target 

species.112 These concerns are generally contained in environmental legal frameworks.113 

While addressing these issues is critically important for environmental protection in 

developing countries, they present different challenges and implications beyond the scope of 

this thesis. 

1.4 Thesis structure   

Following this Introduction, the thesis is developed over nine chapters, as follows: 

Chapter 2 explains the research methodology underpinning the project and the methods 

adopted. It justifies the adoption of a comparative socio-legal approach to address the research 

questions and objectives and the selection of Australia, Chile and Colombia as case studies 

 

107 David Borthwick, 'Review of Commonwealth Fisheries: Legislation, Policy and Management', Department of 
Agriculture,  Appendix 3 
108 Ibid; Warwick Gullet, Fisheries Law in Australia (Lexis Nexis, 2008) ,51. 
109 Fisheries Research and Development Corporation, 'Commonwealth Fisheries Jurisdiction' 
<https://fish.gov.au/jurisdiction> 
110 Richard McLoughlin and Nick Rayns, 'Australia's Commonwealth-Managed Fisheries' in R. Quentin Grafton 
et al (eds), Handbook of Marine Fisheries Conservation and Management (Oxford University Press, 2010) , 341. 
111 Chapter 2, part 2.2.1.  
112 For example, A Charlotte De Fontaubert, David R Downes and Tundi Agardy, Biodiversity in the seas: 
Implementing the convention on biological diversity in marine and coastal habitats (Iucn, 1996) vol 32, 18;  
M. H. Carr and P. T. Raimondi, 'Marine protected areas as a precautionary approach to management' (Pt 
California Cooperative Oceanic Fisheries Investigations) (1999) 40 Reports of California Cooperative Oceanic 
Fisheries Investigations 71; Rüdiger Wolfrum and Nele Matz, 'The interplay of the United Nations Convention 
on the Law of the Sea and the Convention on Biological Diversity' (2000) 4 Max Planck Yearbook of United 
Nations Law 445, 464; Barnes, 'Fisheries and marine biodiversity' (n 34), 556. 
113 Relevantly, Australia and Colombia have separate provisions in their environmental codes that address the 
impacts of fishing on marine biodiversity. 
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for the cross-country examination. It then explains how doctrinal analysis is applied to 

investigate the relevant legal concepts and the legal frameworks of each of these countries. 

Qualitative research supplements the doctrinal analysis and broadens the understanding of the 

practical operation of fisheries laws in each country based on the experiences of relevant 

stakeholders. The analytical chapters of the thesis are structured according to the research 

questions (RQ) that they address. Figure 1.2 sets out the relationship between the research 

questions and the chapter structure.  

 

Figure 1.2 –Structure of thesis, by chapter and with reference to research questions 

Chapters 3, 4, and 5 map the content and underlying purposes of the PP, the CDBR principle 

and the PAFM, based on a documentary analysis of the international instruments from which 

these concepts emerged.  

Chapter 6 analyses how the PP, the CBDR principle and the PAFM can be interconnected to 

address the capacity features of each country. Based on this analysis, Chapter 6 articulates 

RQ1. What is the content and 
underlying purpose of the PP, the 
CBDR principle and the PAFM?  

Chapter 3: The evolution, 
scope and features of the 
precautionary principle

Chapter 4: Differentiation 
and the precautionary 
principle

Chapter 5: Evolution, 
scope and features of the 
precautionary approach 
to fisheries management

RQ2. To what extent do the capabilities of 
each country affect the operationalisation 
of the precautionary principle in fisheries 
management? 
RQ3. What principles can guide a 
precautionary approach to fisheries 
management that better accounts for the 
needs and capabilities of countries at 
different stages of development?

Chapter 6: Principles for 
a differentiated 
approach to precaution 
in fisheries management  

RQ 4. How do domestic fisheries 
management regimes currently reflect 
these differentiated principles?
RQ5. What further reforms are needed to 
operationalise the precautionary principle 
in fisheries management in a way that 
accounts for differentiated needs and 
capabilities? 

Chapter 7: Adoption of 
the precautionary 
principle in fisheries legal 
frameworks

Chapter 8: Local 
knowledge and 
participation in the 
adoption of the 
precautionary principle 

Chapter 9: Incremental 
application of the 
precautionary principle
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three principles that would be best suited to informing legal design to address legal, technical 

and administrative capacity constraints in developing countries. These are:  

Principle 1) the precautionary principle should be explicitly adopted and enshrined in 
law;  

Principle 2) precautionary decision-making requires fishers’ knowledge and 
participation; and that  

Principle 3) the PP should be implemented incrementally.  

Chapters 7 to 9 analyse the implementation of each principle in three selected countries - 

Australia, Chile and Colombia. They also present the results of a detailed doctrinal analysis of 

the legal provisions adopted in each country, informed by empirical insights from experts on 

implementation of the law. Based on this empirical examination, each chapter explores how 

the law operates in practice and analyses key themes emerging from a comparison between the 

three countries.  This comparative approach facilitates a nuanced analysis of how countries 

can continuously learn and improve their implementation of precautionary approaches, as they 

enhance their capacity and resources. These chapters present recommendations on how legal 

frameworks can support this process.  

Chapter 10 concludes the thesis with key messages emerging from the theoretical and 

empirical analysis and identifies opportunities to extend this research. This Chapter highlights 

the substantial and innovative contribution that this thesis makes to fisheries law and practice, 

and environmental law scholarship more broadly. First, this research offers important new 

insights into the operation of the PP in two developing countries at different stages of 

development. Second, it provides empirical evidence of the impact, challenges and 

implications of the application of the PP in fisheries management. The comparative 

perspective adopted for the empirical analysis, including countries at different levels of 

development, provides a comprehensive examination of the limits and constraints in the 

operation of the PP in both developed and developing countries’ contexts. Third, the research 

expands the understanding of the principle of CBDR by examining it implications in a natural 

resources’ management context. Finally, by addressing this topic from a legal perspective, this 

thesis complements the scientific developments on the PAFM and supports the creation of 

laws that drives its implementation to domestic frameworks. This thesis proposes an approach 
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for the implementation of the PAFM, under a differentiated and incremental perspective, that 

has not been addressed in the existing literature.  
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Chapter 2 Methodology and methods 

2.1 Introduction 

The preceding chapter introduced this thesis and the research questions that will be addressed 

in the following chapters. This Chapter explains and justifies the methodological approach 

adopted and the methods employed to obtain the research data.  

The main objective of this thesis is to propose a framework for the differentiated 

implementation of the precautionary principle (PP) in fisheries management, based on 

differential capabilities. It is a goal that poses distinct, but related, challenges. First, it requires 

a conceptual analysis of the treatment of the PP, the principle of common-but-differentiated 

responsibilities (CBDR) and the precautionary approach to fisheries management (PAFM) in 

relevant international instruments and existing literature. Second, the investigation requires 

exploring the concepts of differentiation and capabilities within multiple contexts, with a 

focus on how the law can address these concepts. The third challenge concerns the operation 

of fisheries law in practice, focusing on how these laws are made to work by the people and 

institutions involved in their creation, implementation, evaluation and reform. The fourth 

challenge requires consideration of the adequacy of existing rules and recommending 

necessary changes. To address these challenges, this thesis adopts a comparative case study 

methodology based on socio-legal mixed-methods.  

The remainder of this Chapter proceeds in three parts. Part 2.2 justifies the adoption of a 

comparative case study methodology for this investigation and explain the strategic 

importance of the case study countries. A comparative case study is an in-depth analysis of 

multiple research units. As explained in this part, this methodology is well-suited to 

answering the research questions addressed in this thesis. Part 2.3 introduces the socio-legal 

analysis and its connection with this thesis’ research methods. Part 2.4 provides a summary of 

the research methodology and methods and how they are used throughout the remainder of 

this thesis.  
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2.2 Comparative case study methodology    

2.2.1 Justification of methodology  

A case study is a rigorous and detailed analysis of a research unit intended by the researcher 

to exemplify a more general insight, principle or theory.1 A case study allows the exploration 

of a case through a detailed and in-depth analysis of data within its real-life context.2 A 

comparative case-study extends the boundaries of the analysis by exploring the differences 

and similarities revealed within different contexts. The analysis of commonalities, 

relationships and ambiguities presented by multiple cases offers generalisable knowledge 

about the investigated questions.3 Hence, comparative cases strengthen the confidence that the 

generalities drawn by the researcher are sound.4  

A comparative case study is a suitable methodology to investigate the main research question 

addressed by this thesis: How can developing countries implement the precautionary 

principle in fisheries management according to their differentiated capabilities? This 

question requires a contextual examination of how the PP operates within specific fisheries’ 

legal frameworks. The comparison between three countries – Australia, Chile and Colombia – 

facilitates the contextual approach of this thesis. It enables an understanding of how the 

differentiated capabilities of each affects their ability to implement the PP. Analysis of the 

experiences of multiple countries provides lessons that would be missed if the study were 

limited to a single country. 

Comparative studies have multiple uses in empirical research.5 A common use is to ‘test 

hypothesis from theory’.6 In such studies, individual cases are not only compared with the 

 

1 CG Knight, 'Human–environment interactions: case studies' in James Wright (ed), International Encyclopedia 
of the Social & Behavioral Sciences (Elsevier, 2nd Edition ed, 2015) , 405. 
2 Robert K Yin, Case study research and applications: Design and methods (Sage publications, Sixth Edition ed, 
2017) , 14 ; Bent Flyvbjerg, 'Case study' in Norman Denzin and Yvonna Lincoln (eds), The Sage handbook of 
qualitative research (SAGE Publishing, 2011) 301, 301. 
3 Delwyn Goodrick, Comparative case studies (SAGE Publications Limited, 2020) ,1; Knight (n 1), 405 
4 Knight (n 1), 405 ; Svein Jentoft, 'Fisheries co-management research and the case study method' (1999) 
International Workshop on Fisheries Co-management, Penang, Malaysia 23, 4. 
5 Lesley Bartlett and Frances Vavrus, 'Comparison in Qualitative Research', Oxford Research Encyclopedia of 
Education (2020) , 1. 
6 Knight (n 1), 408. 
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other empirical cases, but also compared with the expectations from the a priori theory.7 

Under this approach, the researcher identifies the criteria of comparison to be explored among 

the case studies in advance.8 This is the approach employed in this thesis.  

Through a documentary analysis of international legal instruments and the scholarly literature 

on the PP, the principle of CBDR, and the PAFM, this thesis proposes three principles that 

can guide the implementation of precaution at different stages of a country’s development. 

These principles are tested in each of the case studies countries to compare the existing 

fisheries legal frameworks. Predetermined criteria facilitate the comparison of legal systems 

that operate in different legal contexts, as is the case of the countries involved in this 

analysis.9 The purpose, therefore, is to understand how the theory – the principles for 

differentiated precaution in fisheries management - applies to the cases under study.10 The 

findings obtained from the comparison are analysed and synthesized into recommendations 

and proposals addressing the research question.11 

Comparative methodologies have become increasingly important in environmental law 

scholarship because the phenomenon of legal transplantation is so widespread.12 They are 

particularly relevant in understanding how to enhance national approaches to the management 

of problems within national jurisdiction that have a global impact.13 Comparative studies are 

also gaining increasing application in studies of fisheries’ management. These studies have 

been used to analyse differences and similarities between multiple research units that may 

 

7 Ibid, 408 
8 Monika Palmberger and Andre Gingrich, 'Qualitative comparative practices: Dimensions, cases and strategies' 
in Uwe Flick (ed), The SAGE handbook of qualitative data analysis (SAGE Publications, 2013) 94-118,107;   
Mark Van Hoecke, 'Methodology of comparative legal research' (2015) Law and method 1, 13. 
9 Palmberger and Gingrich (n 8), 107;  John C Reitz, 'How to do comparative law' (1998) 46(4) The American 
Journal of Comparative Law 617, 623 ; Van Hoecke (n 8), 13. 
10 Jentoft (n 4), 4. 
11 A Mills, G. Durepos and E Wiebe, 'Instrumental Case Study Research', Encyclopedia of Case Study Research 
(2010) vol 1,  473- 474. 
12 Legal transplantation refers to transplanting a legal concept from conventions to national legislations, or 
between national legislative systems. Elizabeth Fisher et al, 'Maturity and methodology: starting a debate about 
environmental law scholarship' (2009) 21(2) Journal of Environmental Law 213, 242-3; Knight (n 1), 408. 
13 Elisa Morgera, 'Global Environmental Law and Comparative Legal Methods' (2015) 24(3) Review of 
European, Comparative & International Environmental Law 254, 259-60. 
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explain diverse outputs from management approaches.14 In this study, the focus of the 

comparison is on how to enhance the management of domestic fisheries, based on the 

differences between the case study countries.  

2.2.2 Strategic importance of the case countries   

The comparison between Australia, Chile and Colombia facilitates nuanced analysis of the 

implementation of the PP based on differentiated capabilities. These countries have ‘strategic 

importance’15 to the problem addressed in this thesis because they are at different levels of 

economic development. Australia is a developed country with a high gross domestic product 

(GDP) per capita (Table 2.1).16 Although Chile and Colombia are classified as developing 

countries17, there are important differences between their scientific and administrative 

capacity to manage their fisheries that affect how the PP is implemented.18 Hence, Australia, 

Chile and Colombia are well-suited to the comparative analysis undertaken in this thesis. 

These countries also have distinctive fisheries profiles and different socio-economic 

conditions, as outlined in Table 2.1. In all three, fishing is an important activity that provides 

socio-economic benefits to their population. Chile is the sixth largest fishery producer 

globally, and much of the production originates from artisanal vessels.19 Australia and 

Colombia are not large fish producers but, fishing is the fifth largest food-producing industry 

in Australia and contributes significantly to the national economy.20 In Colombia, over 20 per 

 

14 For example, Joshua E Cinner et al, 'Looking beyond the fisheries crisis: Cumulative learning from small-scale 
fisheries through diagnostic approaches' (2013)  , 14 ; Gerd Winter, Towards Sustainable Fisheries Law - a 
comparative analysis (IUCN Environmental Law Centre, 2009) ,1. 
15 Flyvbjerg (n 2), 307. 
16 United Nations, World Economic Situation and Prospects - statistical annex (2020) , 165. 
17 Ibid, 166. 
18 As explains in Chapters 7, 8 and 9.  
19 FAO, State of World Fisheries and Aquaculture 2020 : Sustainability in Action (FAO, 2020) ,12; Servicio 
Nacional de Pesca y Acuicultura, 'Estadísticas - Anuarios Estadisticos ' 
<http://www.sernapesca.cl/informes/estadisticas?qt-quicktabs_area_trabajo=3>. 
20 Department of Agriculture Water and the Environment, 'Domestic Fisheries' 
<https://www.agriculture.gov.au/fisheries/domestic>. 
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cent of the population lives in coastal zones and derives subsistence and welfare from fishing 

activities.21  

These countries also face similar challenges to the sustainability of the resources, such as 

overexploitation and climate change.22 However, while most fish stocks in Australia have 

been assessed as ‘not subject to overfishing’23, in Chile most of the stocks are categorised as 

overexploited, depleted or of unknown status.24 There is no official classification of the status 

of the resources in Colombia, but statistical evidence suggests that constant decreases in 

landings are due to overexploitation.25 These indicators suggest a relationship between the 

level of economic development and good fisheries management that will be explored through 

the lens of the PP.26 These case study countries are instrumental rather than representative; 

their value lies in the lessons they offer, not in their ability to represent other cases.27 The 

comparison between them illustrates how countries can adjust their approaches to 

precautionary fisheries management approaches according to their capacity. 

 

 

21 Departamento Nacional de Estadistica, 'Censo Nacional de Población' 
<https://www.dane.gov.co/index.php/estadisticas-por-tema/demografia-y-poblacion/censo-nacional-de-
poblacion-y-vivenda-2018/donde-estamos> 
22 For example, Australian Bureau of Agriculural and Resource Economics and Sciences, Fishery Status Reports 
(2020) , 3;  Subsecretaría de Pesca y Acuicultura, Estado de situación de las principales pesquerías chilenas 
(2019) , 5; A Seggel and C De Young, Climate change implications for fisheries and aquaculture (FAO 
Fisheries and Aquaculture Circular (FAO) 2016) , 31-3; Javier De la Hoz Maestre, L Orlando Duarte and Luis 
Manjarrés Martínez, Estadisticas de desembarco y esfuerzo de las pesquerias artesanales e industriales de 
Colombia entre marzo y diciembre de 2017. Informe técnico (Autoridad Nacional de Acuicultura y Pesca 
(AUNAP), 2017) , 16; Eleuterio Yáñez et al, 'Impacts of climate change on marine fisheries and aquaculture in 
Chile' in Bruce Phillips and Monica Perez-Ramirez (eds), Climate Change Impacts on Fisheries and 
Aquaculture: A Global Analysis (Wiley, 2017) vol 1, 239, 239. 
23 Australian Bureau of Agriculural and Resource Economics and Sciences (n 22), 3. 
24 Subsecretaría de Pesca y Acuicultura (n 22), 5. 
25 OECD, Fisheries and Aquaculture in Colombia (2016) , 10. 
26 The implementation of the precautionary principle in each country is analysed in Chapter 9.  
27 Mills, Durepos and Wiebe (n 11), 473 ; Robert E Stake, The art of case study research (sage, 1995) , 3. 



Chapter 2 – Methodology and methods 

26 

Aspect Australia Chile 
 

Colombia 

GDP per capita 
(USD) 2019 

55.06028 14.89629 6.42830 

Population 25.7 million approx.31 17.5 million approx.32 48.2 million approx.33 
Fishing production 
(tons)  

51.090 in 2017-1834 
Industrial fishing - 
Commonwealth level  

Industrial: 855.203  
Artisanal fishing: 1.406.63935 
in 2017 

Between 31.011 and 60.300 
in 201736 in total. Artisanal 
landings accounted for 
approx. 20% of the total.  

Main species  Sharks and rays 
Finfish 
Tunas  
Prawns 37 

Demersal species, crustaceans 
and molluscs 
Anchovy 
Mackerel  
Sardine 38 
 

- Tuna  
- shallow and deep-water 

shrimp,  
- white fish (snapper, 

grouper and wreckfish)  
- small pelagic species39 

 
Fisheries biological 
status  

96 fish stocks in 201940:  
- Not subject to overfishing: 78 
- Subject to overfishing: 4 
- Uncertain with regards to 

fishing mortality: 14 

44 fish stocks in 2019:41  
- Underexploited: 1 
- In full exploitation: 8 
- Overexploited: 13 
- Depleted: 5 
- Unknown status: 17 

Not official classification.  

Table 2-1 – Overview of fishing profiles of Australia, Chile and Colombia 

 

28 The World Bank, 'GDP per capita - Australia' 
<https://data.worldbank.org/indicator/NY.GDP.PCAP.CD?locations=AU>. 
29 The World Bank, 'GDP per capita - Chile' 
<https://data.worldbank.org/indicator/NY.GDP.PCAP.CD?locations=CL >. 
30 The World Bank, 'GDP per capita - Colombia' 
<https://data.worldbank.org/indicator/NY.GDP.PCAP.CD?locations=CO >. 
31 Australian Bureau of Statistics, 'National, state and territory population' 
<https://www.abs.gov.au/statistics/people/population/national-state-and-territory-population/sep-2020>. 
32 Instituto Nacional de Estadísticas, 'Resumen de Censos de Población y Vivienda' 
<https://www.ine.cl/estadisticas/sociales/censos-de-poblacion-y-vivienda>. 
33 DANE, 'Censo Nacional de Población y Vivienda ' <https://www.dane.gov.co/index.php/estadisticas-por-
tema/demografia-y-poblacion/censo-nacional-de-poblacion-y-vivenda-2018/cuantos-somos>. 
34 Department of Agriculture Water and the Environment, 'Australian Fisheries and Aquaculture Production 
2018' <https://www.agriculture.gov.au/abares/research-topics/fisheries/fisheries-and-aquaculture-
statistics/production-2018#commonwealth-fisheriesgvp-declines-by-3-in-201718> 
35 Servicio Nacional de Pesca y Acuicultura (n 19). 
36 There are two different reports on the landings in 2017. The statistical repository of the Ministry of 
Agriculture estimates a total landing between March and December, of 31.011: De la Hoz Maestre, Duarte and 
Manjarrés Martínez (n 22), 16. However, statistics from the FAO indicates that the production for the same year 
was 60.300 tons:  FAO, 'La República de Colombia ', Perfiles sobre pesca y acuicultura por paises) 
<http://www.fao.org/fishery/facp/COL/es>. 
37 Department of Agriculture Water and the Environment, 'Australian Fisheries and Aquaculture Production 
2018' (n 34). 
38 FAO, 'La República de Chile', Perfiles sobre la pesca y la acuicultura por países  
<http://www.fao.org/fishery/facp/CHL/es>. 
39 FAO (n 36). 
40 Australian Bureau of Agriculural and Resource Economics and Sciences (n 22), 3. 
41 Subsecretaría de Pesca y Acuicultura (n 22), 5. 
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Despite their different level of economic development and fisheries profiles, there are 

important similarities between these three countries. These three countries are members of the 

Organisation for Economic Co-operation and Development (OECD), an international 

organisation that promotes the economic welfare of its members and supports the formulation 

of economic and social policies.42 All three are stable democracies that belong to western 

legal traditions, with societies built on similar institutions.43 These similarities afford some 

familiarity within the legal systems in the three countries compared. 44 In some circumstances, 

comparison of Australia with Chile and Colombia would be problematic because Australia 

has a common law legal tradition,45 while Chile and Colombia belong to the civil law 

tradition.46 However, fisheries law derives wholly from legislation in all three jurisdictions so 

this distinction is not critical.47 Despite the different legal and institutional approaches to 

fisheries management these are some ‘functional equivalents’ among them48 which ensure 

that the comparison is both feasible and relevant.49 

Comparative research faces several practical hurdles, including linguistic barriers and cultural 

differences between the countries examined.50 Maintaining neutrality and objectivity when the 

researcher is both a foreigner and a national to the countries under comparison presents 

 

42 OECD, 'Member countries' <https://www.oecd.org/about/>. 
43 Australia, Chile and Colombia were brought within the historically developing Western culture by 
colonization:  Harold J Berman, 'The western legal tradition in a millennial perspective: Past and future' (1999) 
60 La. L. Rev. 739, 739-40; Martin Vranken, Western legal traditions : a comparison of civil law and common 
law (The Federation Press, 2015) , xiii. 
44 Reitz (n 9), 631. 
45 Australia inherited a common law tradition from England. The central features of common law systems are 
their case-based system of law and a hierarchical doctrine of precedent. Carvan John, Understanding the 
Australian Legal System (Thomson Reuters, 2014) , 28; Peter De Cruz, Comparative law in a changing world 
(Cavendish, Second Edition ed, 1999) ,103;  Mark Van Hoecke and Mark Warrington, 'Legal cultures, legal 
paradigms and legal doctrine: towards a new model for comparative law' (1998) 47(3) International & 
Comparative Law Quarterly 495,499. 
46 The Chilean and Colombian legal traditions were largely influenced by the French legal system. Civil law 
countries find the main source of law in codes and legislation: Jan Kleinheisterkamp, 'Development of 
comparative law in Latin America' in Mathias Reimann and Reinhard Zimmermann (eds), The Oxford handbook 
of comparative law (Oxford, 2nd Edition ed, 2006) 161,161;  De Cruz (n ,46; Van Hoecke and Warrington (n 
45),499. 
47 Chapter 7 presents and analyses the legal frameworks adopted in each country. 
48 Reitz (n 9), 625, discussing that, although the aspects to be compared in each legal system remain in some 
important senses apples and oranges, the real power of the comparison is the identification of those aspects that 
are functionally equivalent, that is, developing the construct of ‘fruit’. 
49 Ibid, 625. 
50 Morgera (n 13), 262. 
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relevant epistemological challenges.51 In this thesis, biases were minimized by adopting a 

research framework based on the ‘common grounds’, that is, the elements that make these 

countries worthy of investigation within the context of the research.52 In this way, the 

researcher can ‘step outside the culture’ and focus on the countries as legal data points.53  

From a practical perspective, these countries were also selected based on the familiarity of the 

researcher with the countries and the ability to conduct the research. The researcher is a native 

Spanish speaker with a proficient level of English who resides in Australia. These factors 

facilitated access to, and interpretation of, research materials. Colombia and Chile are on the 

same continent, and this facilitated travelling between the two countries to conduct the 

empirical research. 

Having explained how and why the comparative case study methodology is adopted in this 

research, the next section explains the socio-legal analysis and methods undertaken in this 

research.  

2.3 Socio-legal analysis  

Addressing fisheries management from a legal perspective requires an understanding of the 

social systems within which law operates.54 This research involved problem-oriented 

investigation aimed to address the complexity of fisheries management in developing 

countries, by focusing on the implementation of the PP on the ground. A merely legal 

perspective can be affected by a ‘tunnel vision’55 and lead to recommendations that lack 

practical impacts. Instead, the researcher needs to cross disciplinary divides to find the added 

value that may contribute to change.56 Rather than seeking conclusions in the abstract, the 

 

51 Van Hoecke and Warrington (n 45), 530; Edward J Eberle, 'The method and role of comparative law' (2009) 8 
Wash. U. Global Stud. L. Rev. 451, 453. 
52 Van Hoecke and Warrington (n 45), 530. 
53 Eberle (n 51), 453. 
54 Päivi Haapasaari, Soile Kulmala and Sakari Kuikka, 'Growing into interdisciplinarity: how to converge 
biology, economics, and social science in fisheries research?' (2012) 17(1) Ecology and Society 6,7 arguing that 
fisheries research cannot be conducted without consideration to the context where the problems originate.  
55 Poul Degnbol et al, 'Painting the floor with a hammer: technical fixes in fisheries management' (2006) 30(5) 
Marine Policy 534, 535. 
56 JF Caddy, 'Comment—Fisheries management science: A plea for conceptual change' (1995) 52(9) Canadian 
Journal of Fisheries and Aquatic Sciences 2057, 2058. 
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project followed a ‘phronetic approach to fisheries management research’.57 Phronesis is an 

approach to research based on an in-depth process of analysis.58 This approach aims at finding 

pragmatic solutions based on context-dependent and experience-based knowledge.59 For the 

purposes of this thesis, it meant analysing problems with the implementation of the PP based 

on doctrinal and empirical evidence obtained from key informants, and proposing key reforms 

recommendations.  

Socio-legal research is a fundamental component of the comparative case-study performed for 

this project. This comparison across countries does not seek to identify ‘the best’ legal 

framework, or focus on the quality of legal rules.60 Rather, it proceeds on the basis that each 

legal framework is deeply embedded in its own historical, social, cultural and economic 

context.61 Hence, no system is regarded as better than the other. A contextual understanding 

of the law is essential to this research focused on the notion of differentiation: to propose a 

differentiated framework for the implementation of the PP, it is necessary to understand the 

different contexts in which it will operate. This socio-legal study provides a solid empirical 

base to the comparison, by analysing the law within its context. 

Socio-legal analysis operates as an umbrella methodology that combines methods of legal and 

social research to perform a critical analysis of the legal frameworks.62 The mixed-methods 

approach allows analysis of contextual questions, such as what the law says and how it 

applies and identifies reform-oriented proposals for what the law should say and how the law 

should be applied.63  

 

57 Svein Jentoft, 'Beyond fisheries management: The Phronetic dimension' (2006) 30(6) Marine Policy 671, 680. 
58 Brendon Murphy and Jeffrey McGee, 'Phronetic legal inquiry An effective design for law and society 
research?' (2015) 24(2) Griffith Law Review 288, 288.  
59 Ibid; Jentoft, 'Beyond fisheries management: The Phronetic dimension' (n 57), 671. 
60 Mathias M Siems, 'Bringing in Foreign Ideas: The Quest for Better Law in Implicit Comparative Law' (2014) 
9 J. Comp. L. 119, 120. 
61 Marie-Luce Paris, 'The comparative method in legal research: the art of justifying choices' in L Cahillane and J 
Schweppe (eds), Legal Research Methods: Principles and Practicalities (Clarus Press, 2016) 39, 52. 
62 Fiona Cownie and Anthony Bradney, 'Socio-legal studies: a challenge to the doctrinal approach' in Dawn 
Watkins and Mandy Burton (eds), Research methods in law (Routledge, 2013) 42, 46. 
63 Terry Hutchinson, Researching and writing in law (Thomas Lawbook Co., 4 ed, 2018) , 126. 
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Doctrinal analysis is a method at the core of legal research.64 At a general level, doctrinal 

analysis involves identifying, synthesising and explaining the significance of legal concepts 

and principles.65 This study used a doctrinal analysis to identify and analyse the legal sources 

- legislation, regulations, policies and relevant case law – adopted in each country. In keeping 

with the comparative approach adopted, based on predetermined criteria of comparison, the 

doctrinal analysis focused on identifying how fisheries laws address the principles proposed 

for a differentiated approach to the PP in fisheries management.  

Data regarding the context in which fisheries law operates was generated through a series of 

semi-structured interviews with fisheries stakeholders in each country. The experiences of 

people who have direct experience with the application of the law are instrumental to 

understanding its practical operation and validating reform recommendations.66 Key 

informant interviews ensured that the research took into account the complex operation of the 

laws in the real world and helped to affirm the understanding about the legal systems under 

analysis.67 A semi-structured interview format allowed participants to relate their individual 

experiences and offered an opportunity to develop a richer understanding of the operation of 

the law in practice.68 The following sections detail explains the doctrinal analysis and 

interviews were conducted and how the resulting data were used. 

2.3.1 Doctrinal analysis  

The first step in doctrinal research requires the identification and collection of the legal 

sources.69 Authoritative versions of relevant primary sources materials were retrieved from 

the government websites of each country. These sources were complemented by authoritative 

secondary materials, including governmental publications, academic journals, textbooks and 

monographs. Secondary sources were obtained from major academic search engines such as 

 

64 Terry Hutchinson and Nigel Duncan, 'Defining and Describing What We Do: Doctrinal Legal Research' 
(2012) 17(1) Deakin Law Review 83, 83. 
65 Ibid, 84-5. 
66 Van Hoecke (n 8), 30. 
67 Valerie J Gilchrist, 'Key informant interviews' in BF Crabtree and WL Miller (eds), Research Methods for 
Primary Care (SAGE Publications, 1992) vol 3,  70. 
68 Jennifer Mason, Qualitative researching (sage, Third Edition ed, 2017) , 65. 
69 Hutchinson and Duncan (n 64), 110. 
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Google Scholar. Governmental policy and grey literature documents were accessed via 

official governmental websites.  

The second step in doctrinal analysis involves interpreting and analysing the legal documents 

to explain their content and how they might apply to research.70 This step was conducted 

using general principles of legal reasoning and interpretation.71 This process was aided by 

secondary materials, helpful in illustrating the contextual factors relevant to the development 

of the legal frameworks over time.72 Doctrinal analysis does not occur in a linear fashion.73 

Although no major legal reforms were adopted in any of the countries under analysis, some 

subordinate legislation and interpretive materials were published while this research was 

being undertaken.74 Hence, the process of gathering, analysing and interpreting legal materials 

required an iterative approach through which the two steps of doctrinal research were repeated 

as required to capture the most recent developments.   

Detailed doctrinal analyses are embedded into the chapters that explore the implementation of 

precaution in the three countries, based on the proposed principles (Chapters 7 to 9). These 

analyses establish the legal basis for the operation of each proposed principle and underpin 

recommendations for reform.   

2.3.2 Semi-structured interviews  

A total of 35 interviews were conducted during 2014 and 2015 (Table 2.2), in accordance 

with University of Tasmania ethics protocols.75 Participants were selected on the basis of their 

professional skills and experience in the sector. Participants included representatives from the 

 

70 Ibid, 111. 
71 Gerard Carney, 'Comparative Approaches to Statutory Interpretation in Civil Law and Common Law 
Jurisdictions' (2015) 36(1) Statute Law Review 46,58; Van Hoecke and Warrington (n 45, 501. 
72 Paul Chynoweth, 'Legal research' in Andrew knight and Les Ruddock (eds), Advanced Research Methods in 
the Built Environment (Wiley-Blackwell Oxford, 2008) vol 1,  30-1. 
73 Mike McConville, Research methods for law (Edinburgh University Press, 2017) , 8. 
74 In Colombia: Resolución 586 de 2019 (Autoridad Nacional de Pesca y Acuicultura) (subordinated legislation) 
and OECD, Fisheries and Aquaculture in Colombia (2016)(Interpretive material).  In Chile: FAO, Informe Final 
- Acuerdo para la revisión de la Ley General de Pesca y Acuicultura (Interpretive material).   
75 Ethics approval No. H0014235.  
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government (fisheries agencies and ministries)76, academics and researchers, fisheries 

associations and non-governmental organisations. They were identified through online 

searches among previously identified institutions from each group of interest and based on 

their position and area of expertise. The number of participants per country represent a 

purposive rather than statistically representative sample.77  

Sector Australia Chile Colombia 
Government 1 5 2 
Academic / research  5 4 3 
Fishers’ associations 1 3 2 
NGOs  2 3 4 
Total  9 15 11 

Table 2-2 – Detail of interviews conducted per country 

The duration of each interview was 60 minutes on average. Interviews were audio-recorded 

with the participants’ approval expressed on the consent form that was signed at the beginning 

of the meeting. Audio records were then fully transcribed into text files by a services provider 

in the original language of the interview. Additionally, the interviewer took notes during and 

after the interview process to capture aspects of the interview that were not evident in the 

audio recordings. Text documents were subsequently reviewed by the researcher for accuracy 

and to reinforce familiarity with the data. The majority of interviews were conducted in 

person at the office of the participant. Where it was not possible, interviews were conducted 

via Skype. Participants read the information sheet before the interview and were asked to sign 

a consent form.  

An indicative interview schedule was prepared for each country, containing overarching 

questions designed to investigate the practical operation of legal frameworks in the 

implementation of precaution and achieving sustainability more broadly (Appendix). 

Questions were elaborated in an open-ended format that facilitated narrative responses from 

 

76 Representatives from the fisheries management agency in Australia expressed that they were constrained to 
comment on issues of government policy.  Therefore, data on the opinions and point of view of this Agency was 
obtained from documents and statements publicly available. 
77 Jan E Trost, 'Statistically nonrepresentative stratified sampling: A sampling technique for qualitative studies' 
(1986) 9(1) Qualitative sociology 54, 54. 
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participants. on occasions not all the questions were asked and/or additional questions were 

made to clarify issues raised during the interview. 

Transcripts were managed and analysed using NVivo software.78 Statements of the 

participants are included and cited anonymously.  The confidentiality of participants was 

ensured at all stages and their identity was protected when referring to their comments in the 

thesis. In the data analysis process, interview transcripts were read closely to identify key 

thoughts and concepts emerging from the data.79 A thematic analysis of the data was 

performed to identify themes that emerged from the interview transcripts and audio.80 The 

analysis of the interview data followed deductive and inductive processes. A deductive 

analysis was performed in the first stage of analysis to code interview data based on pre-

defined codes. 81 These codes were established according to existing theory. 82 This deductive 

process was useful for the comparison of the three countries because it enabled identification 

of how the pre-determined themes are approached by the participants in their responses across 

the three countries. An inductive process allowed patterns and concepts to emerge during the 

analysis which, although they were not anticipated, were relevant to the contextual analysis.83 

It enabled common themes to be identified across the interviews and the three countries.84 

When applied together, the deductive and inductive analyses support a more complete 

understanding of the topic and novel research outcomes. The responses of the participants are 

used throughout the comparative analysis to provide examples and to illustrate and provide 

practical context to the arguments made in this thesis. In line with the iterative approach 

adopted for the analysis,85 the interview data were reviewed under new legal developments to 

ensure the validity of the deductive and inductive analysis.  

 

78 NVivo is a qualitative data analysis tools produced by QSR International. NVivo supports the analysis of rich, 
text-based data including interview transcripts and audio: Patricia Bazeley and Kristi Jackson, Qualitative data 
analysis with NVivo (SAGE, 2013) , 2-3. 
79 Philip Burnard et al, 'Analysing and presenting qualitative data' (2008) 204(8) British dental journal 429,430; 
Marilyn Domas White and Emily E Marsh, 'Content analysis: A flexible methodology' (2006) 55(1) Library 
trends 22, 34. 
80 Mojtaba Vaismoradi, Hannele Turunen and Terese Bondas, 'Content analysis and thematic analysis: 
Implications for conducting a qualitative descriptive study' (2013) 15(3) Nursing & health sciences 398,403;   
81 Burnard et al (n 79),429. 
82 Hilary Arksey and Peter Knight, Interviewing for Social Scientists (SAGE Publications Ltd, 1999) , 155. 
83 Burnard et al (n 79),430; White and Marsh (n 79), 34. 
84 White and Marsh (n 79). 
85 Part 2.3.1 
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2.4 Summary  

This Chapter explained and justified the methodological approach applied for this research. 

This thesis undertakes a comparative case study investigation of how the PP is implemented 

in Australian, Chilean and Colombian fisheries management. Based on the documentary 

analysis of the international instruments from which the PP, the CBDR and the PAFM arise 

(Chapters 3 to 6), this thesis articulates three principles that inform the legal design to 

addresses the capacity constraints in developing countries (Chapter 7). These three principles 

are the predetermined criteria against which the comparison between these three countries is 

performed.  

The comparison employs socio-legal mixed methods to analyse what the law says about these 

principles and how it operates in practice (Chapters 7 to 9). Australia, Chile and Colombia are 

well-suited for this investigation because they represent countries with important fishing 

activities, from an economic and social perspective. These countries have different levels of 

economic development and have achieved different fisheries management outcomes. Hence, 

these countries are of strategic importance for the analysis of how less developed countries 

can implement the PP based on their capabilities. These countries are instrumental to the 

research purpose, and they offer valuable insights and lessons about the issues investigated. 

This comparative case study seeks to identify proposals for reform based on what the law 

should say and how it should apply based on a contextual analysis.  
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Chapter 3 The evolution, scope and features of the 
precautionary principle  

3.1 Introduction 

Chapter 3 maps the content and underlying purpose of the precautionary principle (PP), based 

on a detailed analysis of the international documents from which this principle emerged. It the 

first of three chapters that provide the theoretical framework for this thesis, which investigates 

how developing countries can implement the PP in fisheries management according to their 

differentiated capabilities.1 The answer to this question sits at the intersection of three 

concepts:  the PP, the principle of common-but-differentiated responsibilities (CBDR) and the 

precautionary approach to fisheries management (PAFM).2  

This Chapter proceeds in two parts. Part 3.2. provides an overview of the emergence of the PP 

since its origins in German domestic law. It identifies formulations of the principle that have 

shaped the notion of precaution in international environmental law and establishes similarities 

and differences between them. This overview finds that the PP has gained widespread 

acceptance and represents a shift from traditional reactionary approaches and provides the 

basis for anticipatory responses in the face of uncertainty.  

One of the issues that has attracted extensive scholarly attention is the status of precaution in 

international law3 but a detailed treatment of this issue is beyond the scope of this Chapter.  

There are arguments that precaution is a principle of customary international law, and thus a 

 

1 Chapter 1, Part 1.1. 
2 Chapter 1, Figure 1.1. 
3 For example, Lothar Gündling, 'The Status in International Law of the Principle of Precautionary Action' 
(1990) 5(1-4) International Journal of Marine and Coastal Law 23,27-9 ; James Cameron and Juli Abouchar, 
'The Status of the Precautionary Principle in International Law' in David Freestone and Ellen Hey (eds), The 
Precautionary Principle and International Law: The challenge of implementation (Kluwer Law International, 
1996) ,36-52; Owen McIntyre and Thomas Mosedale, 'The precautionary principle as a norm of customary 
international law' (1997) 9(2) Journal of Environmental Law 221,223-4;  James Cameron, 'The precautionary 
principle in international law' in Tim O' Riordan, James Cameron and Andrew Jordan (eds), Reinterpreting the 
Precautionary Principle (Cameron May Ltd, 2001) ,113; Arie Trouwborst, Evolution and status of the 
precautionary principle in international law (Springer, 2002) ; Sonia Boutillon, 'The precautionary principle: 
development of an international standard' (2001) 23 Michigan Journal of International Law 429,429. 
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source of legal obligations,4 but inconsistent state practice, the reluctance of international 

courts to apply the principle, and the lack of consensus over its definition weaken these 

arguments.5 Despite no unanimous position on whether the PP is a source of international law, 

state practice demonstrates that the principle has gained ample recognition at the domestic 

level.6 Thus, this Chapter does not address the discussion of the status of the principle in 

international law in further detail. 

To understand what the PP entails and to establish a foundation for developing principles for 

differentiated precaution in fisheries law, Part 3.3 analyses the core elements of the notion of 

precaution. These are: the threat of harm, the presence of uncertainty, the precautionary 

action, and the strength of the legal obligation. Part 3.3 also identifies the gaps left by the key 

formulations of PP and an iterative feature of the PP that has not been represented in the 

international formulations, but which is fundamental for the implementation of a 

differentiated approach to precaution in countries that are continuously learning and 

improving their capabilities.   

3.2 Emergence of the precautionary principle 

This section traces the emergences of the PP in domestic law and provides an overview of 

various formulations of the principle in the international instruments from which it emerged. 

It is not an exhaustive survey, but instead seeks to tease out pertinent examples of how the PP 

is reflected in the main areas of environmental protection, other than fisheries. Its specific 

formulation in fisheries management is examined in detail in Chapter 5.  

 

4 Among others, Philippe Sands et al, Principles of International Environmental Law (Cambridge University 
Press, Fourth Edition ed, 2018) , 213 ; Trouwborst (n 3), 8 ; David Freestone, 'International Fisheries Law since 
Rio: the continued rise of the precautionary principle' in A.E Boyle and D. Freestone (eds), International Law 
and Sustainable Development: Past Achievements and Future Challenges (Oxford Press, 1999) 135, 137. 
5 Jaye Ellis, 'Overexploitation of a Valuable Resource? New Literature on the Precautionary Principle' (Pt 
Oxford University Press, UK) (2006) 17(2) European Journal of International Law 445, 449 ; M. Triatmodjo, 
'Shifting the paradigm of international environmental law: The precautionary principle from a developing 
country perspective', Legitimacy, Legal Development and Change: Law and Modernization Reconsidered (2012) 
437, 443. 
6 Ellis (n 5), 449 ; Russell Unger, 'Brandishing the Precautionary Principle Through the Alien Tort Claims Act' 
(2000) 9 NYU Envtl. LJ 638, 663, providing an overview of legislative inclusions of the precautionary principle 
in selected developed and developing countries. 
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3.2.1 Origins in domestic law  

The vorsorgeprinzip, (hereinafter the ‘vorsorge’), developed in West Germany in the 1970s, is 

widely regarded as the first explicit recognition of precaution as a legal principle.7 It emerged 

as an alternative to traditional regulatory approaches to environmental policy that addressed 

human or environmental risks only when they were proved.8 Traditional approaches operated 

under the assumption that the environment has the capacity to assimilate disturbance from 

anthropogenic inputs at a level that was accurately determined by science. 9 Therefore, those 

undertaking potentially dangerous activities were considered ‘innocent until proven guilty’ 

and scientific proof was required to justify restrictions.10 It became evident that science was 

unable to address ever-growing threats to human health and the environment, and responses 

came when harm had already occurred.11 The realisation of the level of degradation resulting 

from this approach gave rise to a new approach to environmental protection which was based 

on protective action before scientific proof of risks.12  

The vorsorge was not a tightly prescribed norm but a set of propositions that needed to be 

combined to determine the elements of the PP.13  The vorsorge addressed long-term, possibly 

 

7 Trouwborst (n 3), 17.   
8 Sands et al (n 4), 230. 
9 Aaron Holdway, 'Reducing Uncertainty: the Need to clarify the Key Elements of the Precautionary Principle' 
(2009) 1 Consilience: the Journal of Sustainable Development 1 ; Ellen Hey, 'The Precautionary Concept in 
Environmental Policy and Law: Institutionalizing Caution' (1991) 4 Georgetown International Environmental 
Law Review 303,305 ; Trouwborst (n 3), 11. 
10 Joel A Tickner, Carolyn Raffensperger and Nancy Myers, The precautionary principle in action: a handbook 
(Science and Environmental Health Network Windsor, North Dakota, 1999) , 1; Philippe Sands, 'The "Greening" 
of International Law: Emerging Priniciples and Rules ' (1994) 1 Indiana Journal of Global and Legal Studies 
293,298. For example, the 1974 Paris Convention required parties wishing to adopt a protection measure to 
prove the existence of sufficient evidence that a serious hazard may be created in the marine area: 1974 Paris 
Convention for the Protection of Marine Pollution from land-based sources,  Art. 4(4) , cited by Sands et al (n 4), 
230. 
11 Boutillon (n 3), 430 ; Hey (n 9), 305. 
12 James Cameron and Juli Abouchar, 'The Precautionary Principle: A Fundamental Principle of Law and Policy 
for the Protection of the Global Environment' (1991) 14 Boston College International and Comparative Law 
Review 1,2. For example, the 1969 Oil Pollution Intervention Convention allows to take proportionate measures 
to prevent grave and imminent danger to coastlines from threats of pollutions, considering the extent and 
probability of the damage if those measures are not taken : International Convention Relating to Intervention of 
the High Seas in cases of Oil Pollution Damage, arts. I and V(3), cited by Sands (n 10), 298 
13 Sonja Boehmer-Christiansen, 'The Precautionary Principle in Germany - enabling Government' in Timothy 
O'Riordan and James Cameron (eds), Interpreting the Precautionary Principle (Earthscan Publications, 1994) , 
38 ; Harald Hohmann, Precautionary Legal Duties and Principles of Modern International Environmental Law. 
The precautionary principle: international environmental law  between exploitation and protection (Graham & 
Trotman, 1994) , 10. 
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irreversible human health and environmental damage associated with acid rain, global 

warming and marine pollution.14 It enabled regulatory agencies to act as early as possible to 

anticipate and, if possible, prevent danger.15 Unlike previous management approaches, the 

vorsorge applied to situations when the science was not yet available or was not sufficient to 

detect or anticipate possible risks.16 The vorsorge was an ‘action principle’ that enabled and 

held public authorities responsible for environmental protection and acting in advance of 

conclusive scientific evidence of harm.17 For this aim, it demanded using the best available 

technology to reduce threats and enhance knowledge, even though this was only to assess the 

proportionality of the economic, technical and administrative feasibility of possible 

measures.18 These elements are identifiable in later formulations of the PP and the broader 

sustainable development discourse.19 In this sense, the vorsorge is recognized as the origin of 

a new approach to managing environmental threats based on long-term planning and 

foresight.20  

The German vorsorge was not the only case of early domestic implementation. The Swedish 

Environmental Protection Act 1970 enabled regulatory authorities to warrant protective 

measures or ban environmentally hazardous activities without having to demonstrate that the 

impact would occur.21 In the U.S, Federal Water Pollution Control Act Amendments of 1972 

presumed that discharges of pollutants are harmful to water quality and introduced a system 

of limits to control them.22 These examples show that precautionary thinking, consisting of 

anticipation of action without waiting for evidence of a threat, was prevalent in domestic law 

much earlier than the first identified explicit formulation in international law.  

 

14 Trouwborst (n 3), 17. 
15 Andrew Jordan, 'The precautionary principle in the European Union' in Timothy O’Riordan, James Cameron 
and Andrew Jordan (eds), Reinterpreting the Precautionary Principle (Cameron May, 2001) , 144. 
16 Boehmer-Christiansen (n 13), 35. 
17 Scott LaFranchi, 'Surveying the Precautionary Principle's Ongoing Global Development: The Evolution of an 
Emergent Environmental Management Tool Note' [679] (2005) 32 B. C. Envtl. Aff. L. Rev. 679 , 681; Ronnie 
Harding and Elizabeth Fisher, 'Introducing the precautionary principle' in Ronnie Harding and Elizabeth Fisher 
(eds), Perspectives on the Precautionary Principle (1999) 2, 4. 
18 Boehmer-Christiansen (n 13), 37 ; Paul Harremoës et al, The precautionary principle in the 20th century: Late 
lessons from early warnings (Routledge, 2013) , 13. 
19 Stephen M Gardiner, 'A core precautionary principle' (2006) 14(1) Journal of Political Philosophy 33, 35. 
20 Boehmer-Christiansen (n 13), 37; Hohmann (n 13), 11. 
21 Peter H. Sand, 'The Precautionary Principle: A European Perspective' (2000) 6(3) Human and Ecological Risk 
Assessment 445, 448. 
22 Daniel Bodansky, 'Scientific Uncertainty and the Precautionary Principle' (1991) 33(7) Environment 4 , 5. 
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3.2.2 Emergence in international environmental law and policy 

The PP appeared only implicitly in early international law instruments. The 1972 Stockholm 

Declaration on the Human Environment contained underlying notions of precautionary 

thinking. Proclamation 6 acknowledged that ‘we must shape our actions throughout the world 

with a more prudent care for their environmental consequences’. This also recognized the 

need for ‘fuller knowledge’ and ‘wiser action’ to counteract the irreversible harm that 

ignorance or indifference could cause to the environment.23 While the Stockholm Declaration 

did not contain specific legal effects for these acknowledgements, it identified the contours of 

the PP as it would emerge years later.24  

Another implicit version of the PP emerged in the 1982 World Charter for Nature (WCN).25 

Without explicit mention to precaution, Principle 11 contains the elements of a precautionary 

approach to the regulation of development activities that might have an impact on nature. It 

provides that:  

Activities which might have an impact on nature shall be controlled, and the best available 
technologies that minimize significant risks to nature or other adverse effects shall be used, in 
particular: 

(a) Activities which are likely to cause irreversible damage to nature shall be avoided;  

(b) Activities which are likely to pose a significant risk to nature shall be preceded by an 
exhaustive examination; their proponents shall demonstrate that expected benefits outweigh 
potential damage to nature, and where potential adverse effects are not fully understood, the 
activities should not proceed; (…)26 

 

23 Declaration of the United Nations Conference on the Human Environment, opened for signature 15 December 
1972, A/RES/2994 ('Stockholm Declaration'), Proclamation 6. 
24 Jutta Brunnée, 'The Stockholm declaration and the structure and processes of international environmental law' 
in Aldo Chircop, Ted McDorman and Susan Rolston (eds), The Future of Ocean Regime-Building (Brill Nijhoff, 
2009) 39, 51; Warwick Gullett, 'The Contribution of the Precautionary Principle to Marine Environmental 
Protection: From Making Waves to Smooth Sailing?', Frontiers in International Environmental Law: Oceans 
and Climate Challenges (Brill Nijhoff, 2021) 368, 377. 
25 The WCN is a resolution of the United Nations that proposes a general agenda for environmental protection, 
largely promoted by developing countries: Harold W Wood Jr, 'The United Nations World Chater for Nature: th 
Developing Nations' Initiative to Establish Protections for the Environment' (1985) 12(4) Ecology Law Quarterly 
977 , 983. 
26 World Charter for Nature, GA A/RES/37/7 (signed and entered into force 28 October 1982) ('World Charter 
for Nature'),  II, (11) (a), (b) and (c).   
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The terms might have an impact or are likely to recognise that activities pose risks that, 

despite not being known for certain, demand some management action.27 The severity of such 

actions is proportional to the potential environmental harm that they pose, from banning 

activity to a reversal of the burden onto proponents to demonstrate that the benefits of an 

activity outweigh their risks. Despite using mandatory language, this provision leaves 

operational aspects, such as the criteria for deciding the trade-offs between the ‘expected 

benefits’ and the ‘potential damages’, at the discretion of implementing countries and their 

domestic policies.28  

The WCN started the proliferation of precautionary thinking in international law,29 although 

the influence of the WCN on domestic law is less clear. 

The next appearance of precaution in international law was the 1984 Ministerial Declaration 

of the First International Conference on the Protection of the North Seas (the North Seas 

Conference).30 The preamble to this Declaration provides that ‘[S]tates must not wait for 

proof of harmful effects before taking actions to remediate damage to the marine environment 

that can be irreversible or remediable only at considerable expense and over long periods’.31 

Apart from reiterating the call on states to act even under uncertainty, this provision is 

significant because it justifies the adoption of precautionary measures based on economic 

grounds.32  

 

 

27 Trouwborst (n 3), 22. 
28 Boutillon (n 3), 434. 
29 Trouwborst (n 3), 22. 
30 The State members of the North Seas Conference are: Norway, Sweden, Denmark, the United Kingdom, the 
Netherlands, Belgium, France and Germany. 
31 Ministerial Declaration of the First International Conference on the Protection of the North Sea, opened for 
signature 1 November 1984 ('First North Seas Ministerial Declaration') , Preamble available in David Freestone 
and Ton Ijlstra, The North Sea: basic legal documents on regional environmental co-operation (Martinus Nijhoff 
Publishers, 1991) vol 1, 61-90. 
32 Sands et al (n 4), 231.  



Chapter 3 – The evolution, scope and features of the precautionary principle 

41 

The Ministerial Declaration of the Second International Conference on the Protection of the 

North Sea 1987 is regarded as the first international document to explicitly adopt and define 

the precautionary approach.33 The participant states agreed that:  

[...] in order to protect the North Sea from possibly damaging effects of the most dangerous 
substances, a precautionary approach is necessary which may require action to control inputs 
of such substances even before a causal link has been established by absolutely clear scientific 
evidence […].34 

Although this formulation is imprecise, it does provide further clarity – measures are needed 

even where there is no scientific evidence to prove a causal link between emissions and 

effects.35 Precautionary actions include the strict limitation of pollutants at source and the use 

of best available technology to reduce emissions.36 The second North Seas Declaration 

contains a weak formulation of precaution and its effects are limited the North Seas region. It 

contributed, however, to the acceptance of precaution in national legislation of the participant 

states.37  

Subsequent Conferences have reiterated support for the PP and adopted operational provisions 

that give it effect. Conferences on marine pollution extended the geographical scope of 

application of the PP, while adopting different formulations. For example, the 1992 

Convention for the Protection of the Marine Environment of the North-East Atlantic (OSPAR 

Convention) adopts one of the strongest formulations.38 Article 2 justifies the adoption of 

precautionary measures ‘when there are reasonable grounds for concern that substances 

introduced into the marine environment ‘may bring about hazards’ to human health and the 

marine environment.’39 In contrast with the previous formulation in the North Seas 

 

33 David Freestone and Ellen Hey, 'Origins and Development of the Precautionary Principle' in David Freestone 
and Ellen Hey (eds), The Precautionary Principle and International Law (Kluwer Law International, 1996) , 5. 
34 Second International Conference on the Protection of the North Sea: ministerial declaration calling for 
reduction of pollution, signed 25 November 1987, [1988] 27 ILM 835 ('Second Ministerial Declaration'), Art. 
VII. 
35 Ibid, Art. VII. 
36 Ibid, Par. XVI.1. 
37 Cameron and Abouchar, 'The Precautionary Principle: A Fundamental Principle of Law and Policy for the 
Protection of the Global Environment' (n 12), 5 ; E. Hey, 'The precautionary approach. Implications of the 
revision of the Oslo and Paris Conventions' (1991) 15(4) Marine Policy 244, 246. 
38 Freestone and Hey (n 33), 6 ; Nicolas De Sadeleer, 'The principles of prevention and precaution in 
international law: two heads of the same coin?' in Malgosia Fitzmaurice, David Ong and Panos Merkouris (eds), 
Research Handbook on International Environmental Law (Edward Elgar Publishing, 2010) 182,188. 
39 Convention for the Protection of the Marine Environment of the North East Atlantic, opened for signature 22 
September 1992, 32 ILM 1069 (entered into force 25 March 1998) ('OSPAR Convention'), Art. 2. 
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Conference, this formulation requires a lower degree of evidence of harm and does not refer 

to the causal link between the hazard and its cause. 

The PP is mentioned in the 1985 Vienna Convention on the Protection of Ozone Layer 

(Vienna Convention)40 as a basis for the adoption of measures to protect the ozone layer. In its 

Preamble, the Vienna Convention recognizes  ‘precautionary measures’ for the protection of 

the ozone layer that have been taken at the national and international levels.41 The 1987 

Montreal Protocol on Substances that Deplete the Ozone Layer (Montreal Protocol) reiterates 

the determination of parties to adopt ‘precautionary measures to control equitably the total 

global emissions of substances that deplete it’.42 These documents do not contain a specific 

formulation of the PP,43 however, they are examples of increasing international awareness of 

the need to act to control activities that pose an uncertain risk of harmful effects.44  

By the 1990s, the scope of the precautionary principle had extended beyond specific sectors 

into general environmental protection.45 The 1990 Bergen Declaration on Sustainable 

Development (Bergen Declaration)46 was the first international instrument to connect the PP 

to sustainable development. The Bergen Declaration indicates that ‘in order to achieve 

sustainable development, policies must be based on the precautionary principle’.47 It also 

introduces the leading formulation of the PP: ‘where there are threats of serious or irreversible 

 

40 Vienna Convention on the Protection of the Ozone Layer, opened for signature 22 March 1985, 1513 UNTS 
293 (entered into force 22 September 1988) ('Vienna Convention'). 
41 Ibid, Preamble. 
42 Montreal Protocol on Substances that Deplete the Ozone Layer opened for signature 16 September 1987, 1522 
UNTS 3 (entered into force 1 January 1989 ) ('Montreal Protocol'), Preamble. 
43 Cameron and Abouchar, 'The Precautionary Principle: A Fundamental Principle of Law and Policy for the 
Protection of the Global Environment' (n 12), 17. 
44 André Nollkaemper, 'The Precautionary Principle in International Environmental Law: What's new under the 
sun? ' (1991) 22(3) Marine Pollution Bulletin 107, 108 ; De Sadeleer (n 38), 190 ; Sands (n 10), 298. 
45 Trouwborst (n 3), 28 ; Sands et al (n 4), 231. 
46 The UNECE region is integrated by the countries of Europe, North America, Central Asia and Western Asia. 
The Bergen Declaration was adopted in the Bergen Conference on Sustainable Development, one of a series of 
Conferences and Conventions held at the regional level to evaluate regional strategies in preparation of the 1992 
United Nations Convention on Environment and Development. Other regions, such as the Economic and Social 
Commission for Asia and the Pacific, believed that the precautionary principle was a necessary component of 
sustainable development : Cameron and Abouchar, 'The Status of the Precautionary Principle in International 
Law' (n 3), 10; Trouwborst (n 3), 28. In contrast, the Latin American Region developed its own agenda, that did 
not embrace precaution or other limits to economic growth: Joan Martinez-Alier, Michiel Baud and Héctor 
Sejenovich, 'Origins and perspectives of latin American environmentalism', Environmental Governance in Latin 
America (Palgrave Macmillan, London, 2016) 29, 43. 
47 Bergen Ministerial Declaration on Sustainable Development in the European Commission for Europe (ECE) 
Region, UN Doc A/Conf.199/20 ('Bergen Declaration'), Article 7. 



Chapter 3 – The evolution, scope and features of the precautionary principle 

43 

damage, lack of full scientific certainty should not be used as a reason for postponing 

measures to prevent environmental degradation’.48 The baseline for application of the 

principle was set at the level of ‘serious or irreversible damage’, a threshold that aims at 

preventing applications to the principle in ways that would interfere with economic 

development.49 This formulation emphasises the element of anticipation, although in a weak 

and vague way that does not demand a specific action.  

The most widely recognized formulation of the PP is adopted in Principle 15 of the 1992 Rio 

Declaration on Environment and Development (Rio Declaration).50 The formulation in the 

Bergen Declaration was used as the basis for the negotiation over the inclusion of the PP in 

the Rio Declaration.51 However, Principle 15 adopts some subtle differences in wording that 

add to the definition of precaution. It provides that:  

In order to protect the environment, the precautionary approach shall be widely applied by 
States according to their capabilities. Where there are threats of serious or irreversible damage, 
lack of full scientific certainty shall not be used as a reason for postponing cost-effective 
measures to prevent environmental degradation.52 

Principle 15 eliminated the explicit link to sustainable development and focus on 

environmental protection.53 Principle 15 adopted the term ‘approach’ instead of ‘principle’, 

arguably to leave more flexibility to take into account socio-economic factors in the decision-

making process.54 Similarly, the qualification of cost-effectiveness is said to originate from 

 

48 Ibid. 
49 Sands et al (n 4), 231. 
50 David Freestone, 'The road from Rio: international environmental law after the Earth Summit' (1994) 6 J. 
Envtl. L. 193, 193 ; Nicolas De Sadeleer, Environmental Principles: from political slogans to legal rules (Oxford 
University Press, 2002) , 97 ; Peter H Sand, 'UNCED and the development of international environmental law' 
(1992) 8 J. Nat. Resources & Envtl. L. 209, 227 ; Freestone, 'International Fisheries Law since Rio: the 
continued rise of the precautionary principle' (n 4),143. 
51 Antonio Augusto Cancado Trindade, 'Principle 15: Precaution' in Jorge E. Viñuales (ed), The Rio Declaration 
on Environment and Development: A Commentary (Oxford University Press, 2015) , 405. 
52 Rio Declaration on Environment and Development,, Report of the UN Conference on Environment and 
Development, Annex I, UN Doc A/Conf. 151/26(VolI) (entered into force 12 August 1992) ('Rio Declaration'), 
Principle 15. 
53 Martinez-Alier, Baud and Sejenovich (n 46), 43; P.H. Sand, 'The precautionary principle: new battleground for 
environment and development?' in Sabine Schlemmer-Schulte and Ko-Yung Tung (eds), Liber Amicorum 
Ibrahim F.I. Shihata International Finance & Development Law (2001) 663. 
54 Simon Marr, The precautionary principle in the Law of the Sea: modern decision making in international law 
(Brill Academic Publishers, Leiden (Netherlands), 2003) , 17. 
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political controversies and debates about the potential costs of preventative measures.55 This 

expression suggests that states should adopt measures that maximise environmental benefits 

at the lowest possible cost.56  

A result of political negotiation and consensus, the wording of Principle 15 represents a 

balance between the interests of developed and developing countries.57 Principle 15 also adds 

that precaution shall be applied by States according to their capabilities.58 This condition turns 

precaution into a relative obligation to provide for environmental protection considering the 

limitations of developing countries in terms of scientific and technological development, an 

issue discussed further in Chapter 4.59  

The formulation in Principle 15 sets a prescriptive tone. Using the modal verb ‘shall’, 

suggests the intention of drafters was to impose it as a ‘mandatory prescription’.60 This 

mandatory term contrasts with the vagueness of the formulation itself, which does not indicate 

the content and extent of the actions to be taken.  

Since the 1992 Rio Declaration, the PP has become a fundamental feature of international law 

which is contained in a large number of agreements concerning the environment, including 

the other agreements reached at UNCED, particularly the United Nations Framework 

Convention on Climate Change (UNFCCC)61 and the Convention on Biological Diversity 

(CBD).62   

 

 

55 Gregory D. Fullem, 'The Precautionary Principle: Environmental Protection in the Face of Scientific 
Uncertainty' (1995) 31(2) Willamette Law Review 495, 507. 
56 Ibid. 
57 Lavanya Rajamani, 'The changing fortunes of differential treatment in the evolution of international 
environmental law' (2012) 88(3) International Affairs 605, 609; Sand (n 21), 447 ; Jeffrey D Kovar, 'A Short 
Guide to the Rio Declaration' (1993) 4 Colo. J. Int'l Envtl. L. & Pol'y 119, 134. 
58 Rio Declaration (n 52), Principle 15. 
59 Trindade (n 51), 426.  
60 Fullem (n 55), 508. 
61 United Nations Framework Convention on Climate Change, opened for signature 9 May 1992, 31 ILM 854 
(entered into force 21 March 1994) ('UNFCCC'). 
62 Convention on Biological Diversity, opened for signature 5 June 1992, UN Doc UNEP/Bio.Div/N7-inc.5/4 
(entered into force 29 December 1993) ('CBD'). 
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The 1992 UNFCCC refers to ‘precautionary measures’ in the following terms:  

The parties should take precautionary measures to anticipate, prevent or minimize the causes 
of climate change and mitigate its adverse effects. Where there are threats of serious or 
irreversible damage, lack of full scientific certainty should not be used as a reason for 
postponing such measures, taking into account that policies and measures to deal with climate 
change should be cost- effective so as to ensure global benefits at the lowest possible cost.63   

The formulation in the UNFCCC prompts states to act without having to wait for consensus 

about the scientific certainty on a contested issue such as climate change.64 It places strong 

emphasis on the cost-effectiveness of measures, however, which creates an avenue for states 

to avoid those measures that, despite being necessary, represent significant costs.65 By failing 

to add specific, prescriptive criteria, decisions on the acceptable level of risk and the cost-

effectiveness ratio of appropriate measures were left to the political judgement of 

implementing states. In practice, this has resulted in little practical implementation.66  

Biodiversity conservation agreements also embrace the PP, albeit in different ways. The PP is 

incorporated into the criteria governing the listing of species under the Convention on 

International Trade in Endangered Species (CITES). The Appendices endorse it, stating that 

‘scientific uncertainty should not be used as a reason for failing to act in the best interest of 

the conservation of the species’ when considering proposals for amendment of listings.67 This 

formulation contains an important presumption in favour of the conservation of species when 

making listing decisions under scientific uncertainty.68  

 

63 UNFCCC (n 61), Article 3(3). 
64 Donald M Goldberg, 'Negotiating the Framework Convention on Climate Change' (1993) 4 Touro J. 
Transnat'l L. 149 , 150. 
65 W David Montgomery and Anne E Smith, 'Global climate change and the precautionary principle' (2000) 6(3) 
Human and Ecological Risk Assessment 399, 406. 
66 Jeroen van der Sluijs and Wim Turkenburg, 'Climate change and the precautionary principle' in E. Fisher, J. 
Jones and R. von Schomberg (eds), Implementing the Precautionary Principle (Edward Elgar, 2006) 245 , 246 ; 
Hartmut Grassl and Bert Metz, 'Climate change: science and the precautionary principle', Late lessons from early 
warnings: science, precaution, innovation (European Environment Agency, 2013) 308, 322.  
67 Ninth Meeting of the Conference of the Parties, Res. Conf 9.24 (Rev) (signed and entered into force 7-8 
November 1994) ('Ninth Meeting'). 
68 Rosie Cooney, The precautionary principle in biodiversity conservation and natural resources management: 
an issues paper for policy-makers, researches and practitioners (IUCN, 2004) , 13 ; Barnabas Dickson, 'The 
Precautionary Principle in CITES: a critical assessment' (1999) 39 Nat. Resources J. 211, 220. 
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The 1992 Convention on Biological Diversity (CBD) expresses the PP in its Preamble. It 

provides that  

‘where there is a threat of significant reduction of or loss of biological diversity, lack of full 
scientific certainty should not be used as a reason for postponing measures to avoid or 
minimize such threat’.69  

This formulation clearly draws on Principle 15 of the Rio Declaration, although it provides a 

threshold of harm that is applicable to the biodiversity context and does not adopt the 

requirement of cost-effectiveness of precautionary measures.  

The CBD’s Cartagena Protocol on Biosafety (Cartagena Protocol)70 reaffirms the 

precautionary approach contained in Principle 15 of the Rio Declaration and adopts a similar 

formulation: 

[L]ack of scientific certainty due to insufficient relevant scientific information and knowledge 
regarding the extent of the potential adverse effects of a living modified organism on the 
conservation and sustainable use of biological diversity in the Party of import, taking also into 
account risks to human health, shall not prevent that Party from taking a decision, as 
appropriate, with regard to the import of that living modified organism intended for direct use 
as food or feed, or for processing, in order to avoid or minimize such potential adverse 
effects.71 

This provision entitles the importing state to prevent the import of potentially harmful living 

modified organisms to avoid potential adverse effects on biological diversity and human 

health. However, applying the PP is not an obligation but merely a right of the importing 

state.72 Under Article 15 of the CPB, genetically modified organisms are considered unsafe, 

and the burden of proof is shifted onto the exporter state to demonstrate their safety.73 This 

provision contains a concrete role for the PP,74 but operative provisions on risk assessment 

 

69 CBD (n 62), Preambular note 9.   
70 Cartagena Protocol on Biosafety to the Convention on Biological Diversity opened for signature 29 January 
2000, 39 ILM 1027 (entered into force 11 September 2003) ('Cartagena Protocol'), Preamble. 
71 Ibid, art. 11(8).  
72 De Sadeleer, Environmental Principles: from political slogans to legal rules (n 50), 98. 
73 Cartagena Protocol (n 70), Article 15. 
74 Rosie Cooney, 'From Promise to Practicalities: The Precautionary Principle in Biodiversity Conservation and 
Sustainable Use' in Rosie Cooney and Barney Dickson (eds), Biodiversity and the precautionary principle: Risk 
and uncertainty in Conservation and Sustainable Use (Earthscan, 2005) , 11. 
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contradict the definition of precaution by indicating that ‘the existence, absence, or gravity of 

a risk should not be implied solely because of scientific uncertainty.’75 Hence, while scientific 

uncertainties do not prevent the parties from taking action, according to Annex III, 

uncertainties do not justify action either.76 As a result, the potential utility of the PP under the 

CPB is limited.77  

Perhaps the most wide-ranging and proactive formulation of the PP is the 1991 Bamako 

Convention on Management of Hazardous Wastes within Africa (Bamako Convention).78 

This regional treaty addresses the threat that imported toxic waste poses to the natural 

resources of African countries.79 The formulation of the PP provides that:  

[E]ach Party shall strive to adopt and implement the preventive, precautionary approach to 
pollution problems which entails, inter alia, preventing the release into the environment of 
substances which may cause harm to humans or the environment without waiting for scientific 
proof regarding such harm. The Parties shall cooperate with each other in taking the 
appropriate measures to implement the precautionary principle to pollution prevention through 
the application of clean production methods, rather than the pursuit of permissible emissions 
approach based on assimilative capacity assumptions (…) 80 

The Bamako Convention contains a stringent formulation of the PP.81 Instead of setting a 

threshold of harm, this formulation explicitly aims at preventing pollution and promoting 

clean production. This formulation represents a fundamental shift from traditional approaches 

that considered the environment capable of absorbing a certain level of pollution.82 The 

formulation contains the specific precautionary actions that are expected from each country 

and those that are incompatible with a precautionary approach.83 The Bamako Convention is 

 

75 Cartagena Protocol (n 70), Annex III, par. 4. 
76 Boutillon (n 3), 438; Ryan Hill, Sam Johnston and Sendashonga Cyrie, 'Risk Assessment and Precaution in the 
Biosafety Protocol' (Pt Wiley Subscription Services, Inc.) (2004) 13(3) Review of European Community & 
International Environmental Law 263, 266. 
77 Boutillon (n 3), 438; Jonathan H Adler, 'The Cartagena Protocol and Biological Diversity: Biosafe or Bio-
Sorry' (2000) 12 Geo. Int'l Envtl. L. Rev. 761, 763; Deborah Katz, 'The Mismatch between the Biosafety protocol 
and the Precautionary Principle' (2000) 13 Geo. Int'l Envtl. L. Rev. 949, 977. 
78 Convention on the Ban of the Import of Hazardous Wastes into Africa and on the Control of their 
Transboundary Movements within Africa, opened for signature 30 January 1991, 30 ILM 773 (entered into force 
22 April 1998) ('Bamako Convention') 
79 C Russel H Shearer, 'Comparative analysis of the Basel and Bamako conventions on hazardous waste' (1993) 
23 Envtl. L. 141,141 ; Wordsworth Filo Jones, 'The evolution of the Bamako convention: An African 
perspective' (1993) 4 Colo. J. Int'l Envtl. L. & Pol'y 324, 324. 
80 Bamako Convention (n 78), article 4(3)(f).  
81 Shearer (n 79),160. 
82 Boutillon (n 3), 437 ; Shearer (n 79),160. 
83 Bamako Convention (n 78), article 4(3)(g) and (i).  
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also novel in its recognition that the adoption of a precautionary approach depends on the 

cooperation of all parties.84    

3.2.3 Summary  

The emergence of the PP in domestic legal frameworks represents a shift from traditional 

reactive approaches to environmental policy. These emerging approaches addressed impacts 

of polluting activities on human or environmental health only when the risk had materialised. 

Precautionary policies involved adopting action before scientific proof of the risks was 

obtained. In international law, the PP quickly advanced from implicit precautionary thinking 

in the WCN to explicit recognition in a wide range of areas including marine pollution, ozone 

depletion, sustainable development, climate change, biodiversity and hazardous waste.  

The originality of the PP is its recognition of the limits of existing knowledge to prove the 

risk of harm and the need to act to prevent unacceptable levels of harm.85 The initial 

formulations in the WCN and in the area of marine pollution indicated specific applications of 

precaution, such as the restriction of harmful activities. The politically-charged environment 

of the UNCED negotiations diluted the stringency of initial formulations and adopted vaguer 

language.86 Most of these formulations are not directly operational:87 the adoption and 

implementation of operational frameworks are within the competence of states.88 The 

 

84 Margo Brett Baender, 'Pesticides and Precaution: The Bamako Convention as a Model for an International 
Convention on Pesticides Regulation' (1991) 24 NYUJ int'l L. & pol. 557, 594. 
85 Cameron and Abouchar, 'The Precautionary Principle: A Fundamental Principle of Law and Policy for the 
Protection of the Global Environment' (n 12), 3 ; Timothy O'Riordan and Andrew Jordan, 'The precautionary 
principle in contemporary environmental politics' (1995) Environmental Values 191, 194 ; J. Cameron and W. 
Wade-Gery, 'Addressing Uncertainty : Law, policy and the development of the precautionary principle ' in Bruno 
Dente (ed), Environmental Policy in search of New Instruments (Kluwer Academic Publishers, 1995) 95, 99. 
86 John Applegate, 'Taming the Precautionary Principle' (2002) 27 William & Mary Environmental Law and 
Policy Review 13, 16 ; Christopher D Stone, 'Is there a precautionary principle?' (2001) 31(7) Environmental 
Law Reporter News and Analysis 10790, 10790. 
87 Boutillon (n 3), 434 ; E. Fisher and R. Harding, 'The precautionary principle and administrative 
constitutionalism: The development of frameworks for applying the precautionary principle', Implementing the 
Precautionary Principle: Perspectives and Prospects (2006) 113, 116. 
88 Elizabeth Fisher, 'Precaution, Precaution Everywhere: Developing a "Common Understanding" of the 
Precautionary Principle in the European Community' (2002) 7 Maastricht J. Eur. & Comp. L 7, 28; J. M. Van 
Dyke, The evolution and international acceptance of the precautionary principle (Martinus Nijhoff, Leiden 
(Netherlands), 2004) , 377. 
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discussion below seeks to elaborate key components of the PP to understand better how it 

might be applied in domestic law. 

3.3 Elements of the precautionary principle 

The question of what the PP actually involves has been analysed extensively.89 Differing 

terminology and vagueness in the language create difficulties in the interpretation of what the 

PP entails.90 The analysis below seeks to clarify the elements of the PP based on the most 

common formulations in international law.91 The principle comprises at least three key 

features or elements:92 a risk of harm from proposed activities; uncertainty about its 

occurrence; and the obligation to take precautionary action.93 A fourth element relates to the 

strength of the legal obligation imposed by the various formulations.94  

3.3.1 The risk of harm  

The focus of the PP is on anticipating and preventing unacceptable harm where the risk of 

such harm arises.95 The definition of unacceptable harm varies across international 

instruments. Some formulations define the threat of harm based on its source.96 For example, 

 

89 Erik Persson, 'What are the core ideas behind the Precautionary Principle?' (2016) 557 Science of the Total 
Environment 134, 135-6. 
90 David VanderZwaag, 'The precautionary principle in environmental law and policy: elusive rhetoric and first 
embraces' (1998) 8(3) Journal of Environmental Law and Practice 355, 358. VanderZwaag elaborates other two 
reasons emanating from scholarship analysis on the precautionary principle: the unresolved philosophical 
debates and the vast spectrum of measures suggested to operationalize precaution.  
91 Research question 1, Chapter 1, Part 1.1. 
92 An approach also adopted by: Per Sandin, 'Dimensions of the precautionary principle' (1999) 5(5) Human and 
Ecological Risk Assessment: An International Journal 889,889; D. Bodansky, 'Deconstructing the precautionary 
principle' in D. D. Caron and H. N. Scheiber (eds), Bringing new law to ocean waters (Martinus Nijhoff, Leiden 
(Netherlands), 2004) ,386 ; Arie Trouwborst, Precautionary rights and duties of states (Brill, 2006)  ,29; 
Alessandra Arcuri, 'Reconstructing Precaution, Deconstructing Misconceptions' (2007) 21(3) Ethics and 
International Affairs 359,359 ; Dale Scott, 'Application of the precautionary principle during consenting 
processes in New Zealand: Addressing past errors, obtaining a normative fix and developing a structured and 
operationalised approach' Victoria University of Wellington, 2016),85; among others. 
93 Bodansky (n 92), 386-390 ; Gardiner (n 19), 36; Neil A Manson, 'Formulating the precautionary principle' 
(2002) 24(3) Environmental Ethics 263, 266, refers to a three part structure: the damage condition, the 
knowledge condition and the remedy; Cameron and Abouchar, 'The Status of the Precautionary Principle in 
International Law' (n 3), 45 ; Trouwborst, Precautionary rights and duties of states (n 92),29-33; Sandin (n 92), 
889. 
94 Sandin (n 92), 894 ; Bodansky (n 92), 385 ; Trouwborst, Precautionary rights and duties of states (n 92), 121-
124. 
95 ARD Stebbing, 'Environmental capacity and the precautionary principle' (1992) 24(6) Marine Pollution 
Bulletin 287, 287 ; Trouwborst, Precautionary rights and duties of states (n 92), 37. 
96 Bodansky (n 92), 387. 
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the Second North Sea Declaration calls for the application of the precautionary approach to 

protect the North Sea from the ‘possibly damaging effects of the most dangerous 

substances’.97 In the Montreal Protocol, precautionary measures target a specific harm: 

depletion of the ozone layer caused by the emission of substances.98 These formulations stress 

the fact that harm is human-induced and should be addressed by controlling polluting 

activities.99  

Some formulations define the threat of harm based on its magnitude.100 The rationale behind 

this type of formulation is that not all risks can be prevented and a zero-risk policy is 

unrealistic, thus the PP focuses on those types that represent non-negligible and considerable 

threats.101 The most widespread example is the threshold of ‘serious or irreversible damage’ 

adopted in various instruments such as the Rio Declaration and the UNFCCC.102 The CBD 

adopts a lower threshold of serious harm of ‘significant reduction or loss of biological 

diversity’.103  

Other formulations do not refer to a specific type of harm.104 This is the case of the Bamako 

Convention which adopts the precautionary approach to prevent the release of substances that 

may cause ‘harm to humans or the environment’.105 Similarly, the OSPAR Convention refers 

to substances that ‘may bring about hazards’ to human health and the marine environment.106 

These formulations are considered to be more stringent because they do not specify a 

minimum level of risk to justify precautionary measures.107 It is also consistent with the fact 

that treaties dealing with hazardous waste generally adopt a more strict approach because they 

tackle issues of general concern in the international community.108  

 

97 Second Ministerial Declaration (n 34), Art. VII. 
98 Montreal Protocol (n 42), Preamble. 
99 Trouwborst, Precautionary rights and duties of states (n 92), 40. 
100 Bodansky (n 92), 387. 
101 Trouwborst, Precautionary rights and duties of states (n 92), 43. 
102 The adoption of this threshold has been widely criticized for being subjective and weakening the meaning of 
the precautionary principle: ibid, 43. 
103 Part 3.2.2 above 
104 Bodansky (n 92), 388. 
105 Bamako Convention (n 78), Article 4(3)(f).  
106 OSPAR Convention (n 39), Article 2. 
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Instruments dealing with management of biodiversity and natural resources set a different 

standard for the threat of harm, relating to the tolerable limits of resource exploitation.109 The 

purpose of the PP in relation to natural resource management is to ensure that the ‘carrying 

capacity’ of the environment is not exhausted.110 It does so by setting a presumption in favour 

of the resources and restricting access to the resources when the cumulative impacts of the 

exploitative activities are uncertain.111 Fisheries Agreements contain some of the most 

advanced versions of the principle and the fishery-specific elements of the PP are analysed 

further in Chapter 5.   

3.3.2 Uncertainty  

The fundamental premise of the PP is that scientific certainty is hard to achieve and should 

therefore not be a prerequisite for action to prevent a threat of harm.112 This feature 

differentiates precaution from the principle of prevention, which applies when a threat has 

been clearly demonstrated.113 While uncertainty is at the core of precaution,114 it is clear that 

there needs to be some of evidence of a relevant risk: a scientific base is necessary to 

determine ‘what to be precautionary about’.115 This requirement of the  is known as the 

‘uncertainty threshold’.  

International law formulations are, in general, imprecise about the uncertainty threshold. Most 

formulations adopt a negative formulation that stipulates what degree of evidence is not 

required.116 The Bergen Declaration, the Rio Declaration, the CBD and the UNFCCC provide 

 

109 S. M. Garcia, 'The Precautionary Principle: its implications in capture fisheries management' (1994) 22(2) 
Ocean and Coastal Management 99, 110 ; Cooney, The precautionary principle in biodiversity conservation and 
natural resources management: an issues paper for policy-makers, researches and practitioners (n 68), 25. 
110 Gündling (n 3), 26. 
111 Cooney, The precautionary principle in biodiversity conservation and natural resources management: an 
issues paper for policy-makers, researches and practitioners (n 68), 29. 
112 Bodansky (n 92), 388. 
113 Arie Trouwborst, 'Prevention, Precaution, Logic and Law ' (2009) 2 Erasmus L. Rev. 105, 111. 
114 Bodansky (n 92), 388 ; G Durnil, 'How much information do we need before exercising precaution?' in C 
Raffensperger and J Tickner (eds), Protecting public health and the environment: Implementing the 
precautionary principle (1999) 266, 276. 
115 Jonathan B Wiener, 'Precaution in a multirisk world' in Dennis J.  Paustenbach (ed), Human and Ecological 
Risk Assessment: Theory and Practice (John Wiley & Sons, Inc 2002) 1509,1515. 
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that ‘lack of full scientific certainty’ cannot be used to justify inaction.117 The Second North 

Seas Conference provides that precautionary action may be necessary, even ‘before a causal 

link has been established by absolutely clear scientific certainty’.118 The threshold in these 

formulations is unhelpful, since it is generally understood full or absolutely clear scientific 

certainty are unachievable standards.119 Under a literal interpretation, then, precaution would 

be required whenever there is uncertainty. In practice this would make precaution a significant 

impediment, as uncertainty is always present.120 Despite the indeterminacy of the degree of 

evidence required, the purpose of these types of formulations is to exclude uncertainty as 

justification for inaction.121 A more workable interpretation, then, is that some degree – as 

opposed to full – of scientific certainty is required to identify the potential threats that require 

precautionary action.122 

Some formulations attempt to define the threshold in positive terms. For example, under the 

WCN, ‘activities which are likely’ to cause irreversible damage shall be avoided.123  In the 

Bamako Convention precaution entails preventing the release of substances that may cause 

harm, ‘without waiting for scientific proof regarding such harm’.124 Under the OSPAR 

Convention, precautionary action is to be taken ‘when there are reasonable grounds for 

concern’ that substances introduced to the marine environment may bring about hazards.125 

Although these formulations suggest that the likelihood or reasonable grounds should be 

backed by some level of proof, they do not impose a minimum threshold. 126 

In summary, although formulations existing in international law vary in specificity, they 

generally also fail to indicate how much or what type of proof of harm is required before 
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triggering a precautionary obligation. Thus, without an operational framework, the decision of 

when to apply the PP is highly discretionary.127 

3.3.3 Precautionary action  

The ‘action component’ refers to the response required when the PP is triggered.128 Most 

formulations state that action should be taken without indicating what actions are considered 

precautionary.129 For example, the Second North Seas Ministerial Declaration provides that 

the precautionary approach requires ‘actions to control’ inputs of polluting substances.130 The 

CBD indicates in its Preamble that uncertainty should not be used as a reason for postponing 

‘measures to avoid or minimize’ threats of loss of biodiversity.131 Some provisions, however, 

contain substantive elements that qualify the precautionary responses. For instance, the Rio 

Declaration and the UNFCCC provide that precautionary measures should be ‘cost-

effective’.132 The UNFCCC adds that this is so ‘as to ensure global benefits at the lowest 

possible cost’.133 These formulations do not elaborate on the implications or mechanisms to 

assess the cost-effectiveness of potential precautionary actions.134   

Some other formulations propose specific mechanisms to minimize environmental threats. 

Notably, the Bamako Convention points out that the PP is applied ‘through the application of 

clean production methods.’135 Similarly, the WCN suggests the use of best available 

technologies that minimize significant risks to nature.136 The WCN also introduces a 

mechanism that has been associated with the PP in some other contexts – the shift of the 

burden of proof. 137 It states that the proponents of activities which are likely to pose a 

 

127 Jacqueline Peel, The Precautionary Principle in Practice: Environmental Decision-Making and Scientific 
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significant risk to nature, ‘shall demonstrate that the expected benefits outweigh potential 

damage to nature.’138 The shift of the burden of proof is considered a precautionary response, 

because it bans – at least temporarily – the proposed activity until the proponent demonstrates 

that it is safe.139  

The broad language relating to precautionary action is unsurprising, since the spectrum of 

precautionary actions is broad:140 an appropriate response can only be decided based on 

individual circumstances.141 Prescriptive norms, therefore, are  likely to be counterproductive 

and limit the possibilities for states to determine the most precautionary response for each 

situation.142 Based on the essence of the PP, however, responses should be at least 

anticipatory, leaning on the side of environmental protection, and giving consideration to 

long-term risks and benefits.  

The qualifier of cost-effectiveness is often replicated in domestic formulations. This has been 

defended by some scholars as a mechanism to acknowledge that precautionary actions can 

entail large socio-economic costs.143 A cost-effectiveness qualifier, however, can weaken the 

potential of the PP to prevent potential harm if decision-makers are afforded the discretion to 

adopt precautionary decisions contingent on cost. 144 
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3.3.4 Strength of the legal obligation  

The fourth component of precaution refers to the type of obligation that it imposes on states or 

decision-makers to take precautionary action. Depending on the language adopted, the PP sets 

different types of legal commandments.  The most widely known version of the PP articulates 

the commandment in a negative way: most of the formulations adopted within the UNCED 

Conference provide that ‘a lack of full scientific certainty is not a reason not to act’ (emphasis 

added).145 The scope of these provisions is limited to excluding scientific uncertainty as a 

justification for inaction. As such, they can be recognised as the starting point for abandoning 

traditional approaches to management that were premised on uncertainty precluding the need 

for regulation.146 However, these formulations leave a wide scope for states to use other 

reasons to decide not to take protective action.147 In doing so, they weaken the essential 

purpose of precaution which is to prevent environmental harm. 

Other formulations operate as an enabler to act.148 In these types of formulations, the PP 

provides justification for taking measures that otherwise could be seen as over-reactive.149 For 

example, the Cartagena Protocol provides that lack of scientific certainty shall not prevent 

states from banning the imports of unsafe products.150 In this case, precaution operates as a 

justification for the imposition of trade restrictions.  However, states still have the discretion 

not to impose them. In this sense, unless they are supported by a set of operational guidelines 

for how discretion is to be exercised, the notion of precaution in these formulations is 

weak.151  

The strongest precautionary commandment is found in formulations that create a positive duty 

to take precautionary actions. Without referring explicitly to the PP, the WCN provides that 

activities that are likely to cause damage and those where adverse effects are not fully 
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understood shall not proceed.152 The WCN introduces a shift in the burden of proof onto 

proponents to demonstrate that the expected benefits from the proposed activities outweigh 

potential damage.153 Similarly, the Bamako Convention adopts precaution as a general duty 

by commanding that states shall strive to adopt and implement the precautionary approach to 

pollution problems through the application of clean production methods.154 The use of 

affirmative and prescriptive language promotes a strong PP from which states cannot detach 

without justification.155 This type of formulation is less common in international 

instruments.156 

3.3.5 The precautionary principle as a framework for on-going scientific 
investigation  

At its core, the PP is a legal provision that prompts states not to wait for scientific proof of a 

threat of harm before acting to prevent such harm. Reviewing the elements discussed above - 

threat of harm, threshold of uncertainty, precautionary action and a legal obligation - it is clear 

that the PP is generally formulated in a vague and indeterminate way. Some formulations set a 

more stringent precautionary standard than others. Since the PP is context-dependent, the 

specific parameters for its application should be established upon implementation.157 

One feature that is implicit in the PP is its expectation of iterative action, that results from the 

continuous improvement or accumulation of scientific understanding.158 This element has 

been linked to the core of precaution less often than the other elements. Interpreted as an 

iterative mechanism, the PP should act as an incentive to produce new information to reduce 

present uncertainty to levels that allow taking final action.159 Precautionary measures are 
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tentative and result from a ‘learning while doing’ process that encourages an ongoing search 

for certainty about a particular circumstance.160 This supposes that the decision-making 

process also provides for mechanisms to refine and increase existing knowledge to reassess 

uncertainty and the adopted measures.161 Seen as such, the PP is ‘a framework for learning in 

the face of uncertainty.’162 

This iterative feature is not clearly evident in the best-known formulations of the PP. In that 

sense, it might best be understood as an ideal rather than a verifiable component of the PP. 

This feature, however, is fundamental to the implementation of the PP according to the 

differentiated capabilities of developing countries. As new threats and uncertainties are 

identified, countries should adapt their management approaches based on a process of 

learning and improvement.163 Hence, the implementation of the PP should allow continuous 

assessment of new knowledge and approaches.  

3.4 Conclusions 

The purpose of this Chapter was to examine the content and underlying purpose of the PP. 

This analysis is necessary to clearly identify the principles that should inform the legal design 

to implement the PP based on the differing capabilities of developing countries. The first part 

of this Chapter provided an overview of the main international instruments from which the PP 

originated. At the international level, the generality of the definitions has served to established 

precaution as a contextual principle and to invite states to adopt it to address environmental 

problems within their jurisdictions.  

The second part of this Chapter analysed the core meaning of the PP by identifying the 

elements that an operational formulation should address: a threat of harm; a threshold of 

uncertainty; indication of a precautionary action; and a legal obligation. This analysis found 

that most of the existing formulations of the PP are indeterminate. The specific parameters of 
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its implementation are context-dependent. This part also highlights the need to recognise 

precaution as an iterative principle that allows measures to be adjusted as more knowledge is 

obtained and capacity increases.   

As some international formulations analysed in this Chapter provide, the PP should be 

adopted based on the capabilities of individual states. The next Chapter analyses the principle 

of common-but-differentiated responsibilities, in order to understand how developing 

countries can implement a differentiated approach to precaution.   
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Chapter 4 Differentiation and the precautionary 
principle  

4.1 Introduction 

Chapter 4 examines the content and purpose of the principle of Common but Differentiated 

Responsibilities (CBDR) and its relationship to the precautionary principle (PP). This analysis 

adds to the foundations for understanding how developing countries can implement the PP in 

fisheries management according to their differentiated capabilities. To this end, the focus of 

this Chapter is how relevant international instruments deliver differential treatment. This 

analysis does not explore the multiple nuances and caveats in the interpretation and 

application of the CBDR principle.1 Instead, it focuses on providing a general understanding 

of how the principle has been interpreted and applied in a way that is relevant to the PP and 

this thesis. 

Chapter 3 analysed the content and underlying purpose of the PP. At its core, the PP is a 

mechanism that enables decision-making to anticipate the occurrence of harm when 

information is incomplete. As Chapter 3 concluded, the PP is a contextual principle: domestic 

legal frameworks should provide the contours and parameters for its implementation to 

specific subject matter. Economic and institutional differences among states affect their 

capacity to address environmental problems and take remedial measures.2 Some countries, 

therefore, require differential treatment in the allocation of environmental obligations.  

The expectation of differential treatment between developed and developing nations is 

manifest in international law, with provisions aimed at balancing the burden that may be 

caused by treaty obligations.3 Such provisions are rooted in the notions of equity and 

 

1 For example the legal status of the principle is a matter  that is still subject to debate: Lavanya Rajamani, 
'Common but differentiated responsibilities' in Michael Faure (ed), Principles of Environmental Law (Elgar, 
2018) vol VI, 291, 297-8. 
2 Lavanya Rajamani, Differential treatment in international environmental law (Oxford University Press, 2006) , 
148. 
3 Christopher D Stone, 'Common but differentiated responsibilities in international law' (2004) American Journal 
of International Law 276, 278 ; Rajamani, Differential treatment in international environmental law (n 2), 47. 
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substantive equality,4 and are encapsulated in the principle of CBDR.  In the climate regime, 

CBDR is known as common-but-differentiated responsibilities and respective capabilities 

(CBDR-RC). This thesis uses the term ‘CBDR’ to refer to both formulations together, and the 

CBDR-RC to locate the concept under the climate regime only.  

The next part of this Chapter, Part 4.2, provides an overview which traces the emergence of 

the concept of differentiation in major environmental agreements other than those specifically 

concerning marine or fisheries management, which are examined separately in Chapter 5. 

This review shows that differentiation emerged as a pragmatic mechanism to reconcile the 

divergent interests of both developed and developing countries with regards to economic 

development and environmental protection. This overview demonstrates that differentiation 

and precaution have emerged in parallel as core principles of global sustainable development 

but that the interrelation between these two principles is only explicit in the 1992 Rio 

Declaration on Environment and Development.  

Part 4.3 then analyses the content of the principle of CBDR based on its three constitutive 

elements: (1) common responsibilities; (2) that are differentiated; (3) through specific 

mechanisms adopted in each international agreement. This part shows that while states have 

accepted a common responsibility to provide for environmental protection, the bases and 

mechanisms for differentiation have been politically contested. The traditional differentiation 

between developed and developing countries, in terms of economic development, has become 

unsuitable to address context- and subject-specific issues. Likewise, this differentiation 

criterion conflicts with the nature of the PP, which focuses on the ability to anticipate harm.  

Part 4.4 considers how the idea of ‘differentiated precaution’ - the implementation of the PP 

based on States capabilities - has been addressed in international law. It finds that 

international law offers little guidance and in response, Part 4.4 offers two possible 

interpretations: (1) the PP can be applied in a strict manner that restricts polluting activities 

and access to natural resources on the basis of high uncertainties; or (2) alternatively, the PP 

 

4 Philippe Cullet, 'Differential treatment in international law: towards a new paradigm of inter-state relations' 
(1999) 10(3) European Journal of International Law 549,556; P Cullet, 'Common But Differentiated 
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can be applied in a contextual manner, based on the respective and increasing capabilities of 

developing countries. Chapter 4 concludes that the second interpretation best represents the 

interrelation of the principle of CBDR and PP.  

4.2 Emergence of the principle of CBDR  

The 1972 United Nations Conference on the Human Environment5 was the first multilateral 

environmental meeting to consider the differing needs of developed and developing 

countries.6 While developing states advocated for recognition of their pressing need for 

development, developed countries were concerned about negotiating a compromise for the 

collective protection of the planet.7 Ultimately, the parties decided on an agreement that 

recognised that environmental protection is not necessarily incompatible with economic 

development.8 The Stockholm Declaration on the Human Environment (Stockholm 

Declaration), a non-binding agreement resulting from the Conference, adopted an imperative 

of common protection based on equity. Principle 24 states that ‘the environment should be 

handled in a cooperative spirit by all countries, big and small, on an equal footing’.9 This was 

conditional on the recognition that environmental policies should not hamper economic 

development of developing countries.10 The Stockholm Declaration entitles developing 

countries to request financial and technical assistance necessary to cover the cost of 

environmental protection measures.11 As discussed in Chapter 3, the Stockholm Declaration 

does not adopt the precautionary principle explicitly,12 but lays the basis for its acceptance in 

 

5 Declaration of the United Nations Conference on the Human Environment, opened for signature 15 December 
1972, A/RES/2994 ('Stockholm Declaration'). 
6 Before the 1972 Conference, treaties were sporadic, regional in scope and on selective matters: Lavanya 
Rajamani, 'The changing fortunes of differential treatment in the evolution of international environmental law' 
(2012) 88(3) International Affairs 605, 607.  
7 Ibid, 607. 
8 Ibid, 607. 
9 Stockholm Declaration (n 5), Principle 24 (emphasis added). 
10 Ibid Principles 10 and 11. 
11 Ibid, Principles 9 and 12.  
12 Chapter 3, Part 3.2.2.  
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later agreements as a mechanism that, along with differentiation, aims at addressing the 

interface between environment and development issues.13  

The 1985 Vienna Convention for the Protection of the Ozone Layer (Vienna Convention)14 

and the 1987 Montreal Protocol on Substances that Deplete the Ozone Layer (Montreal 

Protocol)15 promoted differential treatment in the allocation of responsibilities to address 

ozone depletion.16 The Montreal Protocol provided a clear manifestation of shared but 

different measures depending on states’ degree of contribution to the problem of ozone 

depletion.17 The Montreal Protocol adopted two types of provisions. The first afforded 

developing countries with low consumption of controlled substances, an additional decade to 

comply with the commitments adopted in the Protocol.18 The second provision allocated 

financial and technological assistance to developing countries to support compliance with the 

treaty obligations.19 The Montreal Protocol reflects the compromise of the parties to adopt 

precautionary measures to control ‘equitably’ total global emissions of ozone-depleting 

substances.20 The term ‘equitably’ emphasized that all parties share a common obligation to 

address the problem of controlled substances by adopting precautionary measures, but that 

obligation is differentiated by a state’s individual contributions to the global emission.  

The differences between the interests of developed and developing countries resurfaced at the 

1992 United Nations Conference on Environment and Development (UNCED).21 Developed 

 

13 Jutta Brunnée, 'The Stockholm declaration and the structure and processes of international environmental law' 
in Aldo Chircop, Ted McDorman and Susan Rolston (eds), The Future of Ocean Regime-Building (Brill Nijhoff, 
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293 (entered into force 22 September 1988) ('Vienna Convention') 
15 Montreal Protocol on Substances that Deplete the Ozone Layer opened for signature 16 September 1987, 1522 
UNTS 3 (entered into force 1 January 1989 ) ('Montreal Protocol') 
16 Rajamani, 'The changing fortunes of differential treatment in the evolution of international environmental law' 
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environmental agreements: regulatory and policy aspects (Kluwer Law International BV, 2009) vol 5, 115. 
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in international environmental regimes' in Tuomas Kuokkanen et al (eds), International Environmental Law-
making and Diplomacy (Routledge, 2016) 160, 164; Philippe Cullet, 'Principle 7–Common but Differentiated 
Responsibilities' in Jorge E. Viñuales (ed), The Rio Declaration on Environment and Development (Oxford 
University Press, 2015) 229, 234-235. 
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19 Ibid, article 10A. 
20 Ibid, preambular note 5 ; Chapter 3, Part 3.2.2. 
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countries advocated for the adoption of measures to address global environmental problems 

concerning issues such as climate change, forest degradation and biodiversity loss.22 

Developing countries argued for the adoption of measures affecting local development, such 

as trade, market access, or capacity-building.23 The consensus notion of sustainable 

development contained elements that satisfied both parties.24 The PP and the ‘polluter-pays’ 

principle were promoted by developed countries and in exchange, developing countries 

gained recognition of their right to development, poverty alleviation, and CBDR.25  

The resulting Rio Declaration26 included at least four provisions concerned with 

differentiation. Principle 6 called for consideration to the special situation and needs of 

developing countries, with an emphasis on least developed and environmentally vulnerable 

states.27  The most explicit provision of the principle of CBDR is in Principle 7, which 

provides that:  

States shall cooperate in a spirit of global partnership to conserve, protect and restore the 
health and integrity of the Earth's ecosystem. In view of the different contributions to global 
environmental degradation, States have common but differentiated responsibilities. The 
developed countries acknowledge the responsibility that they bear in the international pursuit 
of sustainable development in view of the pressures their societies place on the global 
environment and of the technologies and financial resources they command.28  

Principle 7 emphasises the shared responsibility of all states to cooperate in the conservation, 

protection and restoration of the global ecosystem. It also acknowledges that the 

responsibilities of states are differentiated by their degree of contribution to global 

environmental degradation. Consequently, Principle 7 recognises that developed countries 

must accept a higher degree of responsibility in achieving sustainable development based on 

 

22 Rajamani, 'The changing fortunes of differential treatment in the evolution of international environmental law' 
(n 6), 609. 
23 Ibid, 609. 
24 Ibid, 609. 
25 Ibid, 609 ; Adil Najam, 'Developing countries and Global Environmental Governance: From Contestation to 
Participation to Engagement' (2005) 5(3) International Environmental Agreements 303 , 311. 
26 Rio Declaration on Environment and Development,, Report of the UN Conference on Environment and 
Development, Annex I, UN Doc A/Conf. 151/26(VolI) (entered into force 12 August 1992) ('Rio Declaration') 
27 Ibid, Principle 6.  
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the pressures they have traditionally placed on the environment and their technological and 

financial capacity to respond to them.29  

Within these terms, Principle 7 provides a framework that calls for general participation in 

regulatory and policy regimes to address environmental problems, subject to the adoption of 

differential norms that may include specific obligations applicable to developed countries.30 

Principle 7 has a broad scope as it does not refer to a particular environmental problem. 

Although the Rio Declaration is a non-binding agreement, it  provided the platform for several 

multilateral agreements, covering areas of common concern.31  

Principle 11 extends the CBDR principle, providing that environmental legislation should 

reflect the context to which it applies and acknowledging that standards applied by some 

countries may be inappropriate or create additional costs to developing countries.32 The fourth 

principle referring to differentiation is Principle 15, which provides for the adoption of the 

precautionary approach to be applied in accordance with states’ capabilities (analysed in part 

4.4 below).  

The 1992 Convention on Biological Diversity (CBD) embraced the notion of differentiation 

without using CBDR language. The Preamble states that the conservation of biodiversity is a 

‘common concern of human kind’.33 To comply with the duty to conserve their biological 

diversity and use their biological resources in a sustainable manner,34 the CBD calls for 

cooperation among parties, ‘as far as possible and as appropriate’.35 Hence, while all State 

parties must protect biodiversity, developed countries are required to provide developing 

countries with the additional resources they require to fulfil their obligations.36 Furthermore, 

developing countries are expected to comply with their obligations only to the extent that 

 

29 Cullet, 'Principle 7–Common but Differentiated Responsibilities' (n 17), 230. 
30 Ibid, 230. 
31 Rajamani, 'The changing fortunes of differential treatment in the evolution of international environmental law' 
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32 Rio Declaration (n 26), Principle 11.  
33 Convention on Biological Diversity, opened for signature 5 June 1992, UN Doc UNEP/Bio.Div/N7-inc.5/4 
(entered into force 29 December 1993) ('CBD'), preambular paragraph 3. 
34 Ibid ,preambular paragraphs 4 and 5. 
35 Ibid article 5. 
36 Ibid, article 20. 
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developed countries effectively implement theirs.37 In the CBD, precaution is also embraced 

in the Preamble as another consideration for biodiversity conservation.  

The most significant scholarly consideration of the principle of CBDR has been in the context 

of climate change.38 The 1992 United Nations Framework Convention on Climate Change 

(UNFCCC) introduces some variations to the formulation of the CBDR principle. Article 3 

provides that states ‘should protect the climate system for the benefit of present and future 

generations of humankind, on the basis of equity and in accordance with their common but 

differentiated responsibilities and respective capabilities’(emphasis added).39 Thus, in the 

climate change context, this Principle is known as CBDR-RC. The reference to ‘respective 

capabilities’ means that the imposition of obligations depends on both the differentiated 

responsibility of developed countries in causing climate change40 and their greater economic 

capacity to undertake mitigation and adaptation.41  

CBDR-RC underlies the operational commitments of the UNFCCC, taking into consideration 

the common but differentiated responsibilities of states and their specific national and 

regional development priorities, objectives and circumstances.42 The UNFCCC provides that 

developed countries should take the lead in combatting climate change and its adverse 

effects.43 It also mandates the Parties to take specific consideration of the needs and 

circumstances of developing countries, especially those affected by climate change and those 

that would have to bear a disproportionate or unfair burden as a consequence of the relevant 

requirements of the Convention.44  The UNFCCC also conditions the implementation of 

measures by developing countries on provision of financial resources and technology transfer 

by developed countries.45  

 

37 Ibid, article 20 (4). 
38 Cullet, 'Principle 7–Common but Differentiated Responsibilities' (n 17), 235 ; Lavanya Rajamani, 'The nature, 
promise, and limits of differential treatment in the climate regime' (2006) 16(1) Yearbook of International 
Environmental Law 81, 118. 
39 United Nations Framework Convention on Climate Change, opened for signature 9 May 1992, 31 ILM 854 
(entered into force 21 March 1994) ('UNFCCC'), article 3. 
40 Rajamani, 'Common but differentiated responsibilities' (n 1), 295. 
41 Ibid, 295. 
42 UNFCCC (n 39), article 4.1. 
43 Ibid, Article 3.1.  
44 Ibid, Article 3.2. 
45 Ibid, article 4(7).  
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As mentioned in Chapter 3, the UNFCCC adopted a weak formulation of precaution that 

conditions the adoption of precautionary measures on their cost-effectiveness, without 

providing criteria on how to determine this balance.46 The allocation of responsibilities in the 

climate regime suggests that precaution is likewise conditioned by the respective capabilities 

of states to undertake actions, although the degree to which least-capable countries are 

required to apply the precautionary principle to address climate change is a matter that 

remains unclear.  

The 1997 Kyoto Protocol to the United Nations Frameworks Convention on Climate Change 

(Kyoto Protocol) to the UNFCCC reaffirmed the principle of CBDR-RC by taking into 

account the CBDR of all parties, ‘and their specific national and regional development 

priorities’.47 The operational provisions of the Kyoto Protocol adopted a clear distinction 

between developed and developing countries, based on their contribution to climate change.48 

Under the Kyoto Protocol, developed countries are considered responsible for the largest 

share of greenhouse gas emissions.49 They should lead climate action by committing to 

mandatory emission cuts50 and by providing actions to mitigate climate change in developing 

countries.51 In turn, the Kyoto Protocol acknowledged that the contribution of developing 

countries to greenhouse gas emissions is still low, thus, they were exempted from the central 

obligations.52 Major developed countries disagreed with this approach, arguing that it altered 

the balance between equity and common obligations.53 In their view, the agreement did not 

promote the participation of developing countries in addressing climate issues.54 The 

perceived problems with the Kyoto Protocol’s differentiated approach meant that some 

 

46 Chapter 3, part 3.2.  
47 Kyoto Protocol to the United Nations Framework Convention on Climate Change opened for signature 11 
December 1997, U.N. Doc FCCC/CP/1997/7/Add.1 (entered into force 16 February 2005) ('Kyoto Protocol'), 
article 10. 
48 Rachel Jean-Baptiste et al, 'Recent Developments in Climate Justice' (2017) 47 Envtl. L. Rep. News & Analysis 
11005, 11011. 
49 Kyoto Protocol (n 47), Annex I. 
50 Ibid, Article 3. 
51 Ibid. 
52 Ibid, Annex B.  
53 Jean-Baptiste et al (n 48), 11011 ; Honkonen, The common but differentiated responsibility principle in 
multilateral environmental agreements: regulatory and policy aspects (n 16),128 ; Rajamani, 'The changing 
fortunes of differential treatment in the evolution of international environmental law' (n 6), 606. 
54 Jean-Baptiste et al (n 48), 11011. 
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developed countries either did not ratify it, withdrew, or did not comply with their 

commitments.55  

The 2016 Paris Agreement to the UNFCC took a very different approach. It endorsed the 

CBDR-RC principle by indicating that the Paris Agreement should be implemented to reflect 

equity and ‘in the light of different national circumstances.’56 The Paris Agreement did not 

offer a definition of the concept of national circumstances. Some scholars have associated it 

with the concept of ‘mitigative capacity’, which refers to a country’s ability to reduce 

emissions.57 Mitigative capacity includes a wide range of factors, such as financial and 

technical capabilities, and social indicators which are evolving in nature.58 The Paris 

Agreement sets a common goal to maintain a pre-determined long-term temperature goal.59 In 

order to achieve such goal, each party nominates individual obligations in relation to national 

mitigation contributions.60 In this respect, the Paris Agreement contains a nuanced form of 

differentiation.61 Unlike the UNFCCC and the Kyoto Protocol, in which only developed 

countries were responsible to accept mitigation targets, under the Paris Agreement, each party 

is entitled to define its own targets.62 This is a hybrid approach in which voluntarily-defined 

national targets translate into binding legal commitments.63 The essential feature of 

differentiation under the Paris Agreement grants the Parties the flexibility to set their own 

contributions based on their national circumstances, capacities and limitations.64  

 

55 Ibid, 11011; Jutta Brunnée and Charlotte Streck, 'The UNFCCC as a negotiation forum: towards common but 
more differentiated responsibilities' (2013) 13(5) Climate Policy 589, 602. 
56 Paris Agreement to the United Nations Framework Convention on Climate Change, opened for signature 29 
January 2016, U.N. Doc. FCCC/CP/2015/10/Add.1 (entered into force 4 November 2016) ('Paris Agreement'), 
Preamble par.3, article 2(2); art. 4(3) and 4(19). 
57 Harald Winkler et al, 'What factors influence mitigative capacity?' (2007) 35(1) Energy Policy 692, 3; 
Christina Voigt and Felipe Ferreira, '‘Dynamic Differentiation’: The principles of CBDR-RC, progression and 
highest possible ambition in the Paris Agreement' (2016) 5(2) Transnational Environmental Law 285, 294 
58 Winkler et al (n 57), 3-4. 
59 Paris Agreement (n 56), article 2(1). 
60 Ibid, article 4(2) provides that ‘Each Party shall prepare, communicate and maintain successive nationally 
determined contributions, as well as pursuing domestic measures.’  
61 Lavanya Rajamani, 'Ambition and differentiation in the 2015 Paris Agreement: Interpretative possibilities and 
underlying politics' (2016) 65(2) International & Comparative Law Quarterly 493, 506. 
62 Paris Agreement (n 56), Article 2(2). The Agreement also contains differentiation in other areas such as 
mitigation, adaptation, finance, technology, capacity-building and transparency.  
63 Robert Kibugi, 'Common but differentiated responsibilities in a North-South context: assessment of the 
evolving practice under climate change treaties',  (2018) 613, 620; ibid. 
64 Rajamani, 'Ambition and differentiation in the 2015 Paris Agreement: Interpretative possibilities and 
underlying politics' (n 61), 510. 
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This flexibility transcends the traditional sharp categorisation of developed and developing 

countries.65 Under the Paris Agreement, differentiation adopts a more dynamic approach that 

takes into account the evolving individual capabilities of the different countries, and in doing 

so, broadens the parameters for differentiation.66 

The above overview shows that differentiation has been an essential component of critically 

important international agreements involving developed and developing states. International 

discussions have been largely influenced by the divergent interests of developed and 

developing countries. While the former states demanded a global strategy to address 

environmental problems, the latter were concerned about limits to their needs for economic 

development. In consequence, states have found in the CBDR principle a pragmatic approach 

to address all states’ concerns while addressing environmental problems.  

Since differential treatment first emerged in the Stockholm Declaration, it has been 

consolidated and expanded into a principle in the Rio Declaration, the CBD and the 

UNFCCC. The CBDR principle has been embraced by a myriad of multilateral environmental 

agreements.67 It has obtained, however, full expression in the allocation of obligations in the 

climate change regime, where it is known as CBDR-RC. Recent developments in this area are 

leading towards a differentiated approach based on respective capabilities.  

The PP has emerged in parallel to the CBDR principle. Both principles are fundamental 

elements of international frameworks to address global environmental problems.68 The PP 

recognises the limits of scientific knowledge and the need to take anticipatory action. In turn, 

the CBDR acknowledge that obligations to address environmental problems need to be 

allocated equitably, based on past contributions to create harm and the capabilities of states to 

undertake remedial actions.  

 

65 Philippe Cullet, 'Differential Treatment in Environmental Law: Addressing Critiques and Conceptualizing the 
Next Steps' (2016) 5(2) Transnational Environmental Law 305, 318. 
66 Sandrine Maljean‐Dubois, 'The Paris Agreement: a new step in the gradual evolution of differential treatment 
in the climate regime?' (2016) 25(2) Review of European, Comparative & International Environmental Law 151, 
159; Voigt and Ferreira (n 57), 294. 
67 Honkonen, The common but differentiated responsibility principle in multilateral environmental agreements: 
regulatory and policy aspects (n 16), 22. 
68 A Birnie, A.E Boyle and C Redgwell, International Law and the Environment (Oxford University Press, Third 
Edition ed, 2009) , 137. 
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The two principles should complement each other as core principles to address environmental 

issues, yet there are no criteria in any international agreements to guide how the principle of 

CBDR affects the responsibility of poorer or ‘less capable’ states to apply the PP. Before 

considering how these two principles might complement each other, the Part 4.3 explores the 

core elements of the principle of CBDR. 

4.3 Content of the principle of CBDR 

This part analyses the core content and purpose of the principle of CBDR with reference to 

the international instruments outlined above. Three elements are clear: common 

responsibilities; differentiated responsibilities; and the specific mechanisms for 

differentiation.  

4.3.1 Common responsibilities   

The principle of CBDR is premised on the existence of common responsibilities to address 

environmental challenges. The term ‘common’ describes a collective interest in addressing an 

issue of global interest or a particular environmental resource.69 The commonality of the 

obligation has different bases in various international regimes. In some instruments, 

commonality is justified by the fact that global environmental risks affect every nation.70 The 

Stockholm Declaration, for example, proclaims that the protection of the human environment 

is a major issue that affects ‘the well-being of peoples and economic development throughout 

the world’ and is the duty of all governments.71 Similarly, the commonality of the 

responsibility adopted in Principle 7 of the Rio Declaration is justified by the fact that 

ecosystems are interconnected.72 Hence, in these non-binding agreements, states are obligated 

 

69 Marie-Claire Cordonier Segger et al, 'Prospects for Principles of International Sustainable Development Law 
after the WSSD: Common but Differentiated Responsibilities, Precaution and Participation' (2003) 12(1) Review 
of European Community & International Environmental Law 54, 56 ; Rajamani, 'Common but differentiated 
responsibilities' (n 1), 294; Lavanya Rajamani, 'The reach and limits of the principle of common but 
differentiated responsibilities and respective capabilities in the climate change regime' (2012) Handbook of 
Climate Change and India: Development, Politics and Governance 118, 119; AS Timoshenko, 'International 
legal and institutional framework for global climate change' in T Iwana (ed), Policies and laws on global 
warming: international and comparative analysis (Environmental Research Center, 1991) 39, 39. 
70 Stone (n 3), 276. 
71 Stockholm Declaration (n 5), preambular note 2.  
72 Rio Declaration (n 26), Principle 7. 
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to both participate in regimes that address the global environment and consider the global 

impacts of domestic actions.73  

Other instruments such as the UNFCCC74 and the CBD75 refer to Earth’s climate and 

biological diversity as issues of ‘common concern of humankind’. The expression ‘common 

concern’ connotes matters accepted as similarly important to the whole international 

community.76 Climate change and biodiversity loss are transboundary issues that affect the 

international community as a whole,77 so all states have a common interest in their 

conservation. Under ‘common concern,’ states maintain sovereignty over resources within 

their jurisdictions though they are constrained by the terms of a global binding regime.78 

4.3.2 Differential responsibilities  

While all states are expected to participate in international environmental protection regimes, 

the conjunction ‘but’ in the enunciation of the principle of CBDR indicates that responsibility 

is balanced equitably between individual tates.79 Differentiation has been justified by the 

recognition that industrialised states have contributed to environmental degradation more 

significantly than developing countries.80 This acknowledgement is relevant in pollution cases 

such as ozone depletion, climate change or hazardous waste, which are problems created by 

developed countries in their industrialisation process.81 However, from the instruments 

overviewed above, this acknowledgement has only been explicit in Principle 7 of the Rio 

Declaration. This provision suggests that the responsibility to address the problem should be 

 

73 Philippe Sands, 'The "Greening" of International Law: Emerging Priniciples and Rules ' (1994) 1 Indiana 
Journal of Global and Legal Studies 293, 296.39 
74 UNFCCC (n 39), Preamble. 
75 CBD (n 33), preambular note 3. 
76 Jimena Murillo, 'Common Concern of Humankind and Its Implications in International Environmental Law' 
(2008) 5 Macquarie J. Int'l & Comp. Envtl. L. 133, 138-9. 
77 Cullet (n 4), 169 ; Birnie, Boyle and Redgwell (n 68), 130. 
78 Rajamani, 'The reach and limits of the principle of common but differentiated responsibilities and respective 
capabilities in the climate change regime' (n 69), 120 ; Birnie, Boyle and Redgwell (n 68), 130; Laura Horn, 'The 
implications of the concept of common concern of a human kind on a human right to a healthy environment' 
(2004) 1 Macquarie J. Int'l & Comp. Envtl. L. 233, 249; Peter H Sand, 'Sovereignty bounded: public trusteeship 
for common pool resources?' (2004) 4(1) Global Environmental Politics 47, 49. 
79 Rajamani, 'Common but differentiated responsibilities' (n 1), 294 ; Birnie, Boyle and Redgwell (n 68), 130 
80 Rajamani, Differential treatment in international environmental law (n 2), 137. 
81 Duncan French, 'Developing States and International Environmental Law: the importance of differentiated 
responsibilities' (2000) 49(1) British Institute of International and Comparative Law 35, 47. 
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commensurate with or proportionate to differential contribution.82 In practice, however, 

statements of this kind have more rhetorical than practical value.83 The estimation of the 

degree of contribution is highly subjective and cannot serve to allocate actual 

responsibilities.84 

Most environmental agreements justify differential treatment on the basis that developed 

states are better equipped to respond to environmental issues.85 Principle 7 of the Rio 

Declaration states that developed countries accept that they possess higher financial and 

technological resources.86 The CBD recognises that developed countries have the resources 

and technologies to foster conservation and to support developing countries. 87 Similarly the 

expression ‘respective capabilities’ in the UNFCCC88 highlights the fact that developed 

countries have enhanced economic, social and technological resources to develop 

technologies and implement mitigation measures to respond to climate change.89  

4.3.3 Mechanisms for differentiation 

The mechanisms adopted by international instruments to allocate differentiated 

responsibilities between states are either explicit or implicit.90 Explicit norms provide for 

 

82 Subrata Roy Chowdhury, 'Common but differentiated responsibility in international environmental law: from 
Stockholm (1972) to Rio (1992)' (1995) Sustainable Development and Good Goverance, Martinus Nijhoff, 
London, Dordrecht, Boston 322, 47; Cullet, 'Principle 7–Common but Differentiated Responsibilities' (n 17), 
234. 
83 French (n 81), 49. 
84 Ibid, 49 ; Rajamani, 'The changing fortunes of differential treatment in the evolution of international 
environmental law' (n 6), 613. 
85 Oran Young, 'Environmental ethics in international society' in Jean-Marc Coicaud and Daniel Warner (eds), 
Ethics and International effects: extents and limits (United Nations University Press, 2001) 161, 169. 
86 Rio Declaration (n 26), Principle 7.  
87 CBD (n 33), article 20(2) ; Gareth Duncan, 'Common but Differentiated Responsibilities: The Implications of 
Principle Seven and the Duty to Cooperate on the implementation of the Convention on Biological Diversity' 
(2002) 16 Ocean Yearbook 75, 87 ; R Jayakumar Nayar and David Mohan Ong, 'Developing countries, 
development and the conservation of biological diversity' in Michael Bowman and Catherine Redgwell (eds), 
International Law and the Conservation of Biological Diversity (Kluwer International, 1996) 235, 235. 
88 UNFCCC (n 39), article 3.  
89 Rajamani, 'Common but differentiated responsibilities' (n 1), 295. 
90 Rajamani, Differential treatment in international environmental law (n 2), 90; Daniel Barstow Magraw, 'Legal 
Treatment of Developing Countries: Differential, Contextual, and Absolute Norms' (1990) 1 Colo. J. Int'l Envtl. 
L. & Pol'y 69 , 73. 
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differential treatment ‘by their clear terms’, while implicit or contextual norms provide the 

same treatment to all parties, but permit states to consider differences in their application.91  

Most agreements use three categories of explicit differentiation mechanisms.92 The first group 

differentiates with respect to the central obligations in the treaty. A notable example is the 

Kyoto Protocol that exempts developing states from the central obligation to mitigate 

emissions, based on the argument that developed countries, as the largest polluters, must lead 

actions against climate change.93 The Kyoto Protocol represented a significant endorsement to 

developing countries struggling to meet their development expectations.94 It failed, however, 

to attract wide support and deliver its mitigation outcomes.95 This failure supports the 

argument that differentiation approaches that contain exemptions from central obligations are 

not likely to succeed.96  

A second type of mechanism provides for differential treatment at the implementation level, 

while the central obligations are identical for all states.97 For example, the Montreal Protocol 

allows an extended period of ten years for developing countries to decrease their levels of 

pollution, as opposed to developed countries that are granted only five years to comply with 

this obligation.98 Provisions of this kind are reciprocal in the way that all countries are 

contributing to the solution.99 Developing countries, however, are allowed additional time to 

comply with their commitments while attending to their development concerns. 

The third type of provision aims at supporting poorer states with economic and technological 

assistance. Most treaties adopting CBDR contain provisions aimed at strengthening the 

capacity of developing countries to comply with treaty obligations.100 This assistance can 

 

91 Rajamani, Differential treatment in international environmental law (n 2), 90 ; Magraw (n  90), 74. 
92 Rajamani, Differential treatment in international environmental law (n 2), 93. 
93 Rajamani, 'The changing fortunes of differential treatment in the evolution of international environmental law' 
(n 6), 612. 
94 Ibid, 612. 
95 Kibugi (n 63), 620; Rajamani, 'The changing fortunes of differential treatment in the evolution of international 
environmental law' (n 6), 612. 
96 Kibugi (n 63), 620; Jean-Baptiste et al (n 48), 31. 
97 Cullet (n 4), 175. 
98 Montreal Protocol (n 15), article 5(1).  
99 Cullet (n 4), 174. 
100 Yoshiro Matsui, 'Some aspects of the principle of common but differentiated responsibilities' (2002) 2 
International Environmental Agreements Politics, Law and Economics 151,156. 
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include financial assistance, most commonly through direct funding, whichs support 

developing countries that do not have the economic  capacity to implement their 

commitments.101 The CBD , the UNFCCC and the Montreal Protocol all contain provisions in 

which developed countries agree to provide additional financial resources to enable 

developing countries to meet the incremental costs of complying with the commitments under 

the respective treaties.102 The Paris Agreement explicitly recognises that enhanced economic 

support for developing countries will allow for higher ambition in their actions.103 Financial 

and technical assistance are differential in the sense that they address the fact that not all 

countries have the same capacity to implement the commitments that are needed to address 

global environmental problems.104 In this sense, it is a mechanism that promotes effective 

implementation of treaties as well as resource redistribution for the benefit of the global 

environment.105 

Provisions for assistance are usually accompanied by ‘linking clauses’ that condition the 

implementation of commitments by developing countries to the implementation of assistance 

pledges by developed countries.106 The UNFCCC,107 the Montreal Protocol108 and the CBD109 

contain examples of linking clauses. While this type of provision strengthens the position of 

developing countries by validating their need for assistance110, their practical value has been 

limited as the criteria to assess developed countries’ compliance is highly subjective.111  

Implicit or contextual norms allow all states – not only developing states – the discretion to 

decide how strictly to implement specific obligations within their jurisdiction.112 For example, 

 

101 Ibid, 159. 
102 CBD (n 33), article 20 ; UNFCCC (n 39), article 4(3) ; Montreal Protocol (n 15), article 10.  
103 Paris Agreement (n 56), Article 4.5. 
104 Cullet (n 4), 174 ; Cullet, 'Differential Treatment in Environmental Law: Addressing Critiques and 
Conceptualizing the Next Steps' (n 65), 313. 
105 Honkonen, 'The development of the principle of common but differentiated responsibilities and its place in 
international environmental regimes' (n 17), 161. 
106 Rajamani, 'The changing fortunes of differential treatment in the evolution of international environmental law' 
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the CBD allows members to take into account their ‘particular conditions and capabilities’ 

when adopting national measures for conservation and sustainable biological diversity.113 It 

allows states the flexibility to accept the same commitments while recognising that not all 

countries have the same capacity to implement the obligations undertaken or facing the law in 

the same way.114 However, these provisions are usually not specific enough to provide either 

a guide as to which countries are covered by the flexibility or to indicate what measures can 

be taken with flexibility.115 Thus, their operational value is limited.  

The Paris Agreement represents a departure from the traditional developed and/or developing 

country differentiation model.116 The Paris Agreement introduces a contextual type of 

differentiation based on the obligations each individual States commits to ‘in the light of 

different national circumstances’.117 Unlike other contextual approaches, the Paris Agreement 

introduces a more complex approach that should take into account a wider range of 

criteria,.118 Parties can also adjust their obligations in accordance with the changing political, 

social and economic circumstances of individual states.119 

To recap, at its core the principle of CBDR represents a global commitment to address issues 

that have a global impact. While there is a generalised acceptance that the responsibilities 

should be borne equitably among states, the basis for such differentiation has been 

contentious. While Principle 7 of the Rio Declaration explicitly suggests a correlation 

between the developed countries’ contribution to environmental problems and their 

industrialised level of economic development, most agreements simply admit that developed 

countries are better equipped to address global problems. The mechanisms to operationalie 

differentiated responsibilities are varied. Whereas some instruments have exempted 

developing countries from their obligations, others have granted them special treatment, while 

others allow them to implement general commitments based on each country’s specific 
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Journal of Energy & Natural Resources Law 16, 22. 
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context. Most international instruments include mechanisms for economic assistance and 

capacity building. The Paris Agreement emphasises differentiation based on respective 

capabilities and in light of different national circumstances. It reframed traditional approaches 

to differentiation and introduced a mechanism whereby the parties can determine and adjust 

their treaty obligations based on their circumstances.  

The rationale for differentiation based on past harm seeks a remedial rather than anticipatory 

purpose120 that conflicts with the premise of the precautionary principle. The essence of 

precaution is to take pre-emptive actions under uncertainty to anticipate (and avoid) potential 

harm.121 Differentiation in the case of precaution should be based on the capacity to prevent 

damage from occurring, instead of who is responsible for remediation. This is particularly 

relevant in approaches to natural resources management  where the question of who has 

caused the problems is not as relevant as who should bear the consequences. The relationship 

between the PP and the principle of CBDR is explored further in the Part 4.4 following.  

4.4 Differentiation and the precautionary principle 

As previously identified, both  the PP and the CBDR  have had a significant influence on 

international environmental law. While all states are expected to adopt precaution as a 

component of environmental protection, effective implementation requires differentiation 

based on the different abilities of individual states.122 Principle 15 of the Rio Declaration, the 

most influential formulation of the PP in domestic legal frameworks, acknowledges this 

 

120 Matsui (n 100), 155 ; Lisa Heinzerling, 'Climate Change, Human Health, and the Post-Cautionary Principle' 
(2007) 96 Geo. LJ 445, 452. 
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fact.123 The next part offers insights into the notion of ‘differentiated precaution’, that is, into 

how the PP can be implemented according to differentiated capabilities.  

4.4.1 ‘Differentiated precaution’ in international law 

The Rio Declaration is the most widely recognised instrument to provide for a differentiated 

application of the precautionary approach. Principle 15 states that ‘in order to protect the 

environment, the precautionary approach shall be widely applied by States according to their 

capabilities.’124 This provision suggests that states have a common responsibility to apply the 

precautionary approach as a mechanism for environmental protection. The differentiation 

component is adopted in the way of a contextual norm that grants countries the discretion to 

adopt precaution based on their own circumstances.125 Thus, while all states are obligated to 

apply the precautionary approach, different capabilities lead to different applications. As with 

most contextual norms, however, Principle 15 offers little guidance on operational aspects, 

such as which capabilities affect the application of the principle or, more relevantly, the 

implications of applying the principle based on those capabilities.  

A small number of other environmental agreements use the wording of Principle 15 to adopt a 

precautionary approach that is applied according to State Parties’ capabilities.126 For example, 

the Bamako Convention offers a more concrete approach to differentiation in the application 

of precaution. As explained in Chapter 3, the Bamako Convention provides that  

 

 

 

123 Chapter 3, Part 3.2. 
124 Rio Declaration (n 26), Principle 15. 
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‘Each party shall strive to adopt and implement the preventive, precautionary approach to 
pollution problems […] ‘[t]he Parties shall cooperate with each other in taking the appropriate 
measures to implement the precautionary principle to pollution prevention through the 
application of clean production methods, rather than the pursuit of permissible emissions 
approach based on assimilative capacity assumption […]’.127 

The term ‘strive’ implies that the adoption of precautionary measures entails additional costs 

and efforts to address pollution problems, which may pose an additional burden on 

developing countries. African nations frequently lack the technical expertise and 

infrastructure to handle and eliminate hazardous waste.128 While the parties accept their 

common duty to adopt the PP to address a transboundary problem, they recognise that 

member states cannot afford the adoption of precautionary methods without help.129 Instead of 

relaxing the obligations on the basis of limited capacity, the Bamako Convention adopts 

higher standards to manage hazardous waste than its parallel, the Basel Convention on 

hazardous waste, under which it was adopted, the success of which relies on cooperation.130  

The International Tribunal for the Law of the Sea (ITLOS) referred to differentiated 

precaution in its Advisory Opinion on the Responsibilities and Obligations of States 

Sponsoring Persons and Entities with Respect to Activities in the Area (2011) (the 

Opinion).131 When referring to the obligation for developing states to apply the precautionary 

approach under the terms of Principle 15 of the Rio Declaration, ITLOS emphasised that 

precaution shall be applied according to states’ capabilities. This means that ‘the requirements 

for complying with the obligation to apply the precautionary approach may be stricter for the 

developed than for the developing sponsoring States.’132 Although the term ‘capabilities’ is 

imprecise, placed in the context of precaution it indicates that specific applications should 

 

127 Convention on the Ban of the Import of Hazardous Wastes into Africa and on the Control of their 
Transboundary Movements within Africa, opened for signature 30 January 1991, 30 ILM 773 (entered into force 
22 April 1998) ('Bamako Convention'), article 4(3)(f). 
128 Wordsworth Filo Jones, 'The evolution of the Bamako convention: An African perspective' (1993) 4 Colo. J. 
Int'l Envtl. L. & Pol'y 324, 324. 
129 Margo Brett Baender, 'Pesticides and Precaution: The Bamako Convention as a Model for an International 
Convention on Pesticides Regulation' (1991) 24 NYUJ int'l L. & pol. 557, 594. 
130 Chapter 3, part 3.2; Honkonen, The common but differentiated responsibility principle in multilateral 
environmental agreements: regulatory and policy aspects (n 16), 3. 
131 Responsibilities and obligations of States sponsoring persons and entities with respect to activities in the 
Area (Request for Advisory Opinion submitted to the Seabed Disputes Chamber) [2011] 50 ILM 458  
('Responsibilities and obligations of States sponsoring persons and entities with respect to activities in the 
Area'). 
132 Ibid, Par. 161. 
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consider ‘the level of scientific knowledge and technical capability available to a given State 

in the relevant scientific and technical fields.’133 Despite lacking binding force, this Opinion 

sheds some light on what aspects to consider for the application of precaution based on states’ 

capabilities.  

4.4.2 Implementation of ‘differentiated precaution’    

The PP requires states to take actions to anticipate the occurrence of a threat of harm when 

scientific evidence is incomplete or inconclusive.134 Precautionary management relates to the 

ability to obtain and administer scientific knowledge and make decisions under uncertainty.135 

Differentiated precaution requires states to do everything within their capabilities to take 

measures that are appropriate and proportional to the degree of risk of harm.136 As pointed out 

by ITLOS, developed countries with higher levels of scientific knowledge and stronger 

technical capacity in the field of application are better equipped to assess and monitor 

uncertain risks.137 Consequently, they are expected to adopt the PP based on high-level 

standards, on the basis of their higher ability to prevent, reduce and control the threat.138 This 

does not mean that developing countries are exempted; both Principle 15 and the Bamako 

Convention coincide in providing that states are still subject to the common expectation that 

they will apply the PP.139  

Developing countries do not have the same capacity to assess the knowledge available about 

their resources and environmental problems as developed countries.140 They also have 

 

133 Ibid, Par. 162.   
134 Chapter 3, part 3.2. 
135 Joel Tickner and David Kriebel, 'The role of science and precaution in environmental and public health 
policy' in E. Fisher, J. Jones and R. von Schomberg (eds), Implementing the precautionary principle (Edward 
Elgar 2006) 42, 42.  
136 J Gupta and N Sanchez, 'The Common But Differentiated Responsibility (CBDR) principle elaborated in 
relation to other principles of law' in M.Cherig Bassiouni et al (eds), Global Trends: Law, Policy and Justice 
Essays (Oxford Scholarship, 2013) 23, 30 ; Christina Voigt, 'State responsibility for climate change damages' 
(2008) 77(1-2) Nordic Journal of International Law 1 
137 Responsibilities and obligations of States sponsoring persons and entities with respect to activities in the 
Area (n 131),Par. 162. 
138 Triatmodjo (n 60), 444. 
139 Justin Lee, 'Rooting the Concept of Common but Differentiated Responsibilities in Established Principles of 
International Environmental Law' (2015) 17 Vt. J. Envtl. L. 27, 45. 
140 Chapter 6 analyses the capabilities required for the implementation of the PP and how these are limited for 
some developing countries. 



Chapter 4 – Differentiation and the precautionary principle 

79 

developmental needs that affect how the PP is adopted and prioritised in environmental and 

natural resources management. 141 Hence, the common responsibility of developing countries 

to apply the PP should be interpreted according to the context in which it is invoked. In 

natural resources management, for example, states have the responsibility to manage the 

resources that they benefit from in a sustainable manner. When the information necessary to 

assess the status of natural resources is limited, the PP operates to manage over 

consumption.142 The application of the PP involves sacrificing the economic benefits derived 

from the use of natural resources. 

There are two possible ways in which differentiation can operate in the application of the PP. 

The first arises from a literal interpretation of the basic premise of precaution: the higher the 

uncertainties over potential harm, the more caution is needed.143 In developing countries with 

limited scientific and technical resources, the uncertainty about environmental damage is 

high. Hence, under this interpretation, the application of the PP in developing countries 

should be stricter.144 This would result in higher restrictions imposed on polluting activities, 

or, in the context of natural resources, more restrictive access to resources.145 Strict precaution 

would be preferable to risking the occurrence of real harm.  This option does not account for 

risks of ‘false positives’146 that could have been ruled out with  better technical and scientific 

 

141 For example, Raúl Harari, Rocío Freire Morales and Homero Harari, 'Major concerns in developing 
countries: applications of the precautionary principle in Ecuador' (2004) 17(1) International Journal of 
Occupational Medicine and Environmental Health 187, 189. 
142 Rosie Cooney, The precautionary principle in biodiversity conservation and natural resources management: 
an issues paper for policy-makers, researches and practitioners (IUCN, 2004) , 5-6. 
143 Alessandra Arcuri, 'Reconstructing Precaution, Deconstructing Misconceptions' (2007) 21(3) Ethics and 
International Affairs 359, 362; René von Schomberg, 'The precautionary principle and its normative challenges' 
in Elizabeth Fisher, Judith Jones and René von Schomberg (eds), Implementing the Precautionary Principle: 
Perspectives and Prospects (Edward Elgar Publishing Limited, 2006) 19, 24. 
144 Stringent or strict applications of precaution generally entail restrictions to the potentially-harmful activity:  
Jonathan B Wiener, 'Precaution in a multirisk world' in Dennis J.  Paustenbach (ed), Human and Ecological Risk 
Assessment: Theory and Practice (John Wiley & Sons, Inc 2002) 1509, 1515-16; Rosie Cooney, 'From Promise 
to Practicalities: The Precautionary Principle in Biodiversity Conservation and Sustainable Use' in Rosie Cooney 
and Barney Dickson (eds), Biodiversity and the precautionary principle: Risk and uncertainty in Conservation 
and Sustainable Use (Earthscan, 2005) , 6. 
145 Cooney, 'From Promise to Practicalities: The Precautionary Principle in Biodiversity Conservation and 
Sustainable Use' (n 144), 7-8.  Chapter 5 addresses how this approach is operationalized in the international 
framework for fisheries management.  
146 Within the context of the precautionary principle, false positives are defined as ‘cases where unnecessary 
action is taken on what later will turn out to be fears rather than facts’: René von Schomberg, 'The precautionary 
principle: Its use within hard and soft law' (2012) 3(2) European Journal of Risk Regulation 147, 152. 
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data to support more accurate decision-making.147 Restrictions on production based on false 

positives create high socio-economic costs which have direct impacts on development. impact 

development directly.148 Consequently, this rigorous application of the PP could penalise 

developing countries for their lack of capacity to obtain the information necessary to support  

decision-making. 

The second – and preferable – application of the principle of CBDR builds on the nature of 

Principle 15 as a contextual form of differentiation.  Instead of focusing on traditional 

differentiation between developed and developing countries as two mutually exclusive 

concepts, a contextual differentiation allows implementation of PP based on individual states’ 

circumstances. Except for a few countries located at the extremes of the economic 

development range, the term ‘developing countries’ represents a range of individual states that 

have reached abilities that are different from each other, not only in terms of economic 

development but in broader legal, cultural and social aspects.149 Just as development is a 

continuous process150, so is the implementation of the PP, which should evolve as the 

capabilities of individual states improve. Hence, as developing countries obtain more 

knowledge and abilities, they are able to afford more effective mechanisms.151 In this sense, 

environmental protection and development are not incompatible priorities.  

 

147 Christian Gollier and Nicolas Treich, 'Decision-making under scientific uncertainty: the economics of the 
precautionary principle' (2003) 27(1) Journal of Risk and Uncertainty 77, 78 ; David B Resnik, 'Is the 
precautionary principle unscientific?' (2003) 34(2) Studies in History and Philosophy of Science Part C: Studies 
in History and Philosophy of Biological and Biomedical Sciences 329, 339. 
148 A. G. Wibisana, 'Three principles of environmental law: The polluter-pays principle, the principle of 
prevention, and the precautionary principle', Environmental Law in Development: Lessons from the Indonesian 
Experience (2006) 24, 50-51. 
149 United Nations, World Economic Situation and Prospects - statistical annex (2020) , 165, on the 
categorization of countries based on their economic development. Discussing that there are too many differences 
between developing countries for all to be treated the same, see: Andrew Hurrell and Sandeep Sengupta, 
'Emerging powers, North–South relations and global climate politics' (2012) 88(3) International Affairs 463, 
465; Jorge E Vinuales, 'Balancing effectiveness and fairness in the redesign of the climate change regime' (2011) 
24 LJIL 223, 225; Susan C Schwab, 'After Doha: why the negotiations are doomed and what we should do about 
it' (2011) Foreign affairs 104, 104-5. 
150 Ruth Greenspan Bell and Clifford Russell, 'Environmental policy for developing countries' (2002) 18(3) 
Issues in Science and Technology 63,70. The authors argue emphatically that ‘Institutional capacity should not 
be an eternal barrier. Regulatory capacity and confidence can be developed in a number of ways. Institutions, 
like people must practice to learn, and environmental policy is a particularly good practice (…).’ 
151 Cooney, The precautionary principle in biodiversity conservation and natural resources management: an 
issues paper for policy-makers, researches and practitioners (n 142), 31. 
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To address limited capabilities, a differentiated application of the PP should build on a state’s 

current capabilities. For example, instead of focusing on the lack of knowledge, precautionary 

management should focus on what the information available reveals.152 Rather than only 

relying on quantitative indicators, this may require an operational decision-making framework 

focusing on the quality of available information,153 collected from a broad set of sources, such 

as local knowledge.154 Similarly, developing countries can adopt measures that interfere least 

with their development needs. For example, when the status of the resource is unknown or 

uncertain, developing countries could prioritise access for the most vulnerable users, such as 

artisanal fishers who would be more severely affected by access restrictions.  

While it is beyond the scope of this thesis to address the effect of international assistance on 

capacity building and the PP, the provision of technical and economic assistance is also a 

significant component of differentiation in the international regime.155 Direct and indirect 

financial aid and technology transfer can be used to enhance the knowledge base necessary to 

assess potential risks156 and developed countries can help to put in place the appropriate legal 

and institutional arrangements for effective implementation.157 

4.5 Conclusion  

This Chapter examined the content and purpose of the principle of CBDR based on an 

examination to the major international agreements from which it emerged. Differentiation has 

received widespread endorsement in international instruments, to address global 

environmental problems and allocate international obligations equitably. However, the binary 

distinction between ‘developed’ and ‘developing’ countries has proven too rigid to deliver 

this outcome. Differentiation should be conceived as a more dynamic mechanism that reflects 

 

152 Guy Pe'er et al, 'Towards a different attitude to uncertainty' (2014) 8 Nature Conservation 95, 102. 
153 von Schomberg, 'The precautionary principle and its normative challenges' (n 143), 24. 
154 IUCN, Guidelines for applying the precautionary principle to biodiversity conservation and natural resource 
management (IUCN, 2007) , Guideline 5.  
155 Anita Margrethe Halvorssen, Equality Among Unequals in International Environmental Law: Differential 
Treatment for Developing Countries (Routledge, 1999) , 4. 
156 Cordonier Segger et al (n 69), 59.  
157 William L. Andreen, 'Environmental Law and International Assistance: The Challenge of Strengthening 
Environmental Law in the Developing World' (2000) 25(1) Columbia Journal of Environmental Law 18, 67. 
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the ‘respective capabilities’ and the individual socio-economic circumstances of individual 

states.  

This Chapter also examined the relationship between the principle of CBDR and the PP. The 

application of the PP within a domestic jurisdiction relies on the capacity of each state to 

obtain and assess relevant scientific and technical information necessary to anticipate a 

potential risk of harm and act accordingly. Countries that are wealthier and have stronger 

technical and scientific capacities are in a better position to apply the PP to prevent 

environmental damage, at least in theory. To avoid detrimental socio-economic impacts, 

developing countries need a differentiated approach that has regard to both development and 

precaution, as dynamic concepts. A differentiated approach to the PP should build, therefore, 

on current capabilities. As their economic, scientific and institutional capabilities grow more 

robust, developing countries should be able to implement more effective mechanisms. Based 

on the analysis in this Chapter, this thesis supports the interpretation of the PP as a contextual 

principle, that is, one that allows states to apply it in accordance with their respective 

conditions and capabilities.  

The following chapter applies these ideas specifically to international legal frameworks for 

fisheries management.   
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Chapter 5 Evolution, scope and features of the 
precautionary approach to fisheries management 

5.1 Introduction  

This Chapter investigates the features of the precautionary approach to fisheries management 

(PAFM) principle. It builds on the preceding Chapters by analysing how the precautionary 

principle (PP) discussed in chapter 3, and the principle of common-but-differentiated 

responsibilities (CBDR) explored in chapter 4, are promoted in international legal instruments 

for fisheries management. Understanding the core content and underlying purpose of PAFM 

is necessary to determine how the PP can be implemented according to the capabilities of 

developing countries, which is the main question addressed in this thesis.1  

The distinction between the precautionary principle and approach when referring to 

precaution has been sharper in fisheries than in general environmental law. Some scholars 

viewed the term ‘principle’ as referring to an inflexible rule, more suitable for highly 

polluting activities.2 If applied to fisheries, there was concern that the PP could have negative 

social and economic implications.3 In contrast, it was considered that the term ‘approach’ 

entails a degree of flexibility when applying precaution based on particular circumstances.4 

Consequently, the concept of a precautionary approach was adopted widely in legal and 

scholarly language. Research indicates that the preferable view is that they are complementary 

rather than competing concepts.5 Consistent with this view, in this chapter, the ‘precautionary 

 

1 Chapter 1, Figure 1.2.  
2 S. M. Garcia, 'The Precautionary Principle: its implications in capture fisheries management' (1994) 22(2) 
Ocean and Coastal Management 99, 104; Andrew A. Rosenberg, 'The Precautionary Approach in Application 
from a Manager's Perspective' (2002) 70(2) Bulletin of Marine Science 577, 578. 
3 David Freestone, 'Implementing precaution cautiously: the precautionary approach in the straddling and highly 
migratory fish stocks agreement' in E. Hey (ed), Developments in International Fisheries Law (Kluwer Law 
International, 1999) 287. 
4 A. Wiersema, 'The precautionary principle in environmental governance' in Douglas Fisher (ed), Research 
Handbook on fundamental concepts of environmental law (Edward Elgar Publishing, 2016)  
5 Jaye Ellis, 'The straddlings stocks agreement and the precautionary principle as interpretive device and rule of 
law' (2001) 32(4) Ocean Development and International Law 289,289 ; Ellen Hey, 'The Precautionary Concept 
in Environmental Policy and Law: Institutionalizing Caution' (1991) 4 Georgetown International Environmental 
Law Review 303,304; Jacqueline Peel, 'Precaution - a matter of principle, approach or process? ' (2004) 5 
Melbourne Journal of International Law 483, 483. 
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approach’ refers to the operational framework for the application of the PP in fisheries 

management.   

Part 5.2 briefly explains the core international agreements that provide the framework for the 

implementation of the PP in fisheries management within states’ exclusive economic zones 

(EEZ). This overview yields three main conclusions. Firstly, international instruments offer a 

detailed operational framework for the adoption of the PP based on robust scientific inputs 

and anticipatory management. Secondly, international instruments promote an approach to 

precaution that considers the social and economic impacts of decisions through measures that 

balance sustainable use with conservation. Finally, and thirdly, the duty to adopt the PAFM 

within EEZ is essentially discretionary.  

Part 5.3 unpacks the concept of the PAFM based on the four components of the precautionary 

principle identified in Chapter 36: the threat of harm; uncertainty; the legal obligation; and 

precautionary action. Firstly, it notes that the PAFM is applied widely to address unacceptable 

potential impacts caused by fishing activities to resources and their ecosystems, communities 

and vulnerable resource users. Secondly, the PAFM does not adopt a specific uncertainty 

threshold. Instead, it demands the use of the best scientific information and traditional 

knowledge to assess and monitor the state of the resources. Thirdly, the PAFM formulation 

excludes uncertainty as a justification for inaction but does not rule out other factors. The 

operational provisions of international instruments provide guidance on how to apply 

precaution to specific management actions. Finally, PAFM provides that management 

measures should aim at maintaining fishing activities within sustainable levels and conserve 

the ecosystem. Management measures should be cost-effective and should consider the 

interests of indigenous people and local communities.  

The final part of the Chapter reflects on how the international legal framework for fisheries 

management embraces the principle of CBDR. International instruments consistently promote 

a contextual type of differentiation that allows developing countries to adopt the PAFM 

according to their capabilities. There are no definitions of the concept of ‘capabilities’ and 

 

6 Chapter 3, part 3.3. 
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how these would affect the application of fisheries management measures, including 

precaution. The Chapter concludes that the PAFM could be applied in a strict manner that 

restricts access to the resources to avoid undesirable risks. Alternatively, the precautionary 

approach could be applied so that individual states implement measures as they can, based on 

their capabilities and context.  

5.2 The precautionary approach to fisheries management in 
international fisheries law   

This part reviews the core international instruments that regulate the application of the PP to 

marine fisheries management within areas of national jurisdiction.  

The United Nations Convention on the Law of the Sea 1982 (UNCLOS) stipulates the rights 

and obligations of states for the conservation and sustainable use of marine resources.7 It 

reaffirms states’ sovereign right to exploit their fishery resources within their EEZ.8 The 

fisheries regime within EEZ in the UNCLOS was largely influenced by the New International 

Economic Order (NEO) Declaration.9 The NIEO aimed at the elimination of the economic 

disparities between developed and developing countries through, among other principles, 

permanent sovereignty and effective control over their natural resources and economic 

activities.10 The NIEO also provided for extended assistance to developing countries.11 In the 

negotiations of the UNCLOS III12, the Group of 77, a bloc formed by developing countries, 

 

7 The United Nations Convention on the Law of the Sea, opened for signature 10 December 1982, 1833 UNTS 
(entered into force 16 November 1994) ('UNCLOS'), article 192. See also: E. Hey, 'The fisheries provisions of 
the LOS Convention' in E. Hey (ed), Developments in International Fisheries Law (Kluwer Law International, 
1999) , 20. 
8 The EEZ shall not extend beyond 200 nautical miles from the baselines from which the breadth of the territorial 
sea is measured. Every State has the right to establish the breadth of its territorial sea up to a limit not exceeding 
12 nautical miles: UNCLOS (n 7) articles 56(1) and 57.  
9 Richard J Payne and Jamal R Nassar, 'The new international economic order at sea' (1982) 17(1) The Journal of 
Developing Areas 31, 32; Parzival Copes, 'The Impact of UNCLOS III on Management of the World's Fisheries' 
(1981) 5(3) Marine Policy 217, 217.  
10 Declaration on the Establishment of a New International Economic Order, A/RES/S-6/3201 (signed and 
entered into force 1 May 1974) ('NIEO Declaration '), numeral 4 (e).  
11 Ibid, numeral 4 (i).  
12 The UNCLOS was developed across several quite distinctive historical phases and the negotiations took place 
in three UN Conferences: UNCLOS I was held in Geneva on; UNCLOS II convened in 1958 and UNCLOS III 
that was conducted within a nive-year period between 1973 and 1982: Donald R Rothwell and Tim Stephens, 
The international law of the sea (Bloomsbury Publishing, 2010) , 1-13.  
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actively promoted the recognition of the right of the coastal states to exploit the natural 

resources of the sea adjacent to their coasts.13 Latin American countries further endorsed the 

concept of ‘patrimonial sea’ comprising a 200 nautical miles zone over which sovereignty 

could be exercised with respect to the natural resources of the area.14 These claims formed the 

basis for the recognition of the EEZ under the conditions ultimately adopted in the 

UNCLOS.15 

The UNCLOS does not explicitly refer to the PP but it lays the foundation for its adoption in 

subsequent instruments.16 When the UNCLOS was signed in 1982, the notion of precaution 

was not yet widely accepted, hence the lack of a mention is not necessarily intentional.17  

Under UNCLOS, states have the sovereign right to exploit their natural resources18 but are 

obligated to provide for proper conservation and management measures to protect marine 

living resources from over-exploitation.19 To achieve this aim, states are required to determine 

the total allowable catch (TAC) of living resources within EEZ.20 Calculation of their TAC 

should be based upon the best available scientific evidence and aimed at maintaining 

populations of harvested species at levels that can produce their maximum sustainable yield 

(MSY).21 MSY is qualified by relevant environmental and economic factors, including the 

needs of coastal communities and – relevantly – the special requirements of developing 

 

13 Copes (n 9), 217; Alan G Friedman and Cynthia A Williams, 'The Group of 77 at the United Nations: An 
Emergent Force in the Law of the Sea' 16 SAN DIEGO L. REV. 555, 555. 
14 Rothwell and Stephens (n 12), 13. 
15 Copes (n 9), 217. 
16 David Freestone, 'International Fisheries Law since Rio: the continued rise of the precautionary principle' in 
A.E Boyle and D. Freestone (eds), International Law and Sustainable Development: Past Achievements and 
Future Challenges (Oxford Press, 1999) 135,135 ; R. J. Wilder, 'Law of the Sea Convention as stimulus for 
robust environmental policy: The case for precautionary action' (1996) 12 Ocean Yearbook 207, 211.; Hey (n 7), 
20.  
17 J. Cooke and M. Earle, 'Towards a Precautionary Approach to Fisheries Management' (1993) 2(3) Review of 
European Community & International Environmental Law 252, 254;  Simon Marr, The precautionary principle 
in the Law of the Sea: modern decision making in international law (Brill Academic Publishers, Leiden 
(Netherlands), 2003) , 52 ; Alexander Proelss, 'Environmental principles and ITLOS' in Michael Faure (ed), 
Elgar Encyclopedia of Environmental Law (2018) 568, 570; David Freestone, 'Caution or Precaution: "A Rose 
By Any Other Name..."?' (Pt Oxford Publishing Limited(England)) (2000) 10(1) Yearbook of International 
Environmental Law 25, 32. 
18 UNCLOS (n 7), Art. 193. 
19 Ibid, article 61(2). 
20 Ibid, Art. 61. 
21 Ibid. 
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states.22 By requiring the use of best scientific evidence, this provision indicates that even 

poor information can be used as the basis for decisions, if it is the only information available 

and it is obtained according to objective criteria.23 The UNCLOS, however, does not define 

the concept of MSY or indicate how it should operate if such information is missing. It leaves 

the definition to the discretion of individual states.24  

The UNCLOS was signed in 1982 but it only entered into force in 1994.25 The emergence of 

the PP in this time was influenced by failures in fisheries management.26 Waiting for 

scientific certainty before taking action led to many stocks becoming overexploited and to 

some collapsing.27  In response, some features of the PP started to appear in international fora.  

For example, in 1984 the Food and Agriculture Organization (FAO) adopted the ‘Strategy for 

Fisheries Management and Development’, a non-binding document that set out guidelines and 

principles for the management and development of the fisheries sector.28 Paragraph 8(vi) 

provided that ‘where there is little information on the resources and potential yields, 

expansion or investment should be undertaken judiciously’.29 Despite its vague language, this 

 

22 Ibid. 
23 FAO, Precautionary approach to fisheries. Part 1: Guidelines on the Precautionary Approach to Capture 
Fisheries and Species Introductions (1995) , 4.3.69 ; David Freestone and Zen Makuch, 'The new international 
environmental law of fisheries: the 1995 United Nations Straddling Stocks Agreement' (1997) 7(1) Yearbook of 
international environmental law 3, 19. 
24 Anastasia Telesetsky, 'UNCLOS, ocean governance and fisheries' in Erika Techera et al (eds), Routledge 
handbook of international environmental law (Routledge, Second ed, 2021) , 160. 
25 The Convention entered into force for State parties 12 months after the date of the deposit of the sixtieth 
instrument of ratification or accession: UNCLOS (n 7), Art. 308(1). Subsequently, the Convention only creates 
obligations for each individual State from its ratification according to their internal law. Relevant to this thesis, 
Australia ratified the Convention on October 5, 1994; Chile deposited on August 25, 1997 and Colombia has 
signed the Convention but not ratified it: United Nations, 'United Nations Treaty Collection, Law of the Sea ' 
<https://www.un.org/Depts/los/convention_agreements/convention_historical_perspective.htm>. 
26 John Macdonald, 'Appreciating the precautionary principle as an ethical evolution in ocean management' 
(1995) 26(3) Ocean Development and International Law 255, 273. 
27 Malcolm MacGarvin, 'Fisheries: taking stock' in Paul Harremoes et al (eds), The Precautionary Principle in 
the 20th Century: Late Lessons from Early Warnings (Earthscan, 2000) , 23 ; Ellen Hey, 'Global Fisheries 
Regulations in the First Half of the 1990s' (1996) 11(4) The International Journal of Marine and Coastal Law 
459, 481; Warwick Gullett, 'The Contribution of the Precautionary Principle to Marine Environmental 
Protection: From Making Waves to Smooth Sailing?', Frontiers in International Environmental Law: Oceans 
and Climate Challenges (Brill Nijhoff, 2021) 368, 389. 
28 FAO, 'Report of the FAO World Conference on fisheries management and development' (1984)  , 12-15.  
29 Ibid,14. 
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provision acknowledged situations where information about the impacts of increased 

exploitation was insufficient. 

The 1989 UN Resolutions on large-scale pelagic driftnet fishing (Resolution 44/225)30 

provide another example of implicit adoption of precaution. The preamble to Resolution 

44/225  noted coastal states’ ‘serious concern’ about the adverse impacts that overexploitation 

‘is likely to have’ on fishery resources.31 Resolution 44/225 recommended the imposition of 

moratoria on large-scale pelagic driftnet fishing in the High Seas.32 Moratoria would not 

apply if states wishing to engage in this activity demonstrated the adoption of conservation 

and management measures.33 By shifting the burden of proof to states, this provision applied 

the PP to prevent harm when evidence is not provided.34  

In 1991, UN Resolution 46/215 adopted a world-wide moratorium for large-scale pelagic 

driftnet fishing.35 This decision was made on the basis that the best available data failed to 

demonstrate that this practice had no adverse environmental impacts.36 A moratorium was 

considered necessary to prevent the ‘unacceptable’ environmental impacts despite the adverse 

socio-economic effects on the communities involved in high seas pelagic driftnet fishing.37 

This resolution was considered an ‘extreme form of the precautionary principle’ that needed 

reconsideration.38 After the resolutions, the FAO started to promote applications of precaution 

that take into account the economic survival of the communities and countries.39 A series of 

 

30 UN General Assembly Resolution 44/225 on Large-Scale Pelagic Driftnet Fishing and its impact on the Living 
Marine Resources of the World’s Oceans and Sea’s signed 22 December 1989, A/RES/44/225 ('Resolution 
44/225')and UN General Assembly Resolution 46/215 on Large-scale pelagic drift-net fishing and its impact on 
the living marine resources of the world's oceans and seas, signed 20 December 1992, A/RES/46/225 
('Resolution 46/215'). 
31 Resolution 44/225 (n 30), preambular note 10. 
32 Ibid. 
33 Ibid. 
34 Hey, 'Global Fisheries Regulations in the First Half of the 1990s' (n 27), 466. 
35 Resolution 46/215 (n 30), Para.3(c).  
36 Ibid, Preambular note 13 ; Garcia (n 2), 107. 
37 Resolution 46/215 (n 30), Preambular note 14, 15. 
38 William T Burke, Mark Freeberg and Edward L Miles, 'United Nations resolutions on driftnet fishing: An 
unsustainable precedent for high seas and coastal fisheries management' (1994) 25(2) Ocean Development & 
International Law 127, 174; Hey, 'Global Fisheries Regulations in the First Half of the 1990s' (n 27), 466 ; 
Garcia (n 2), 103. 
39 Grant J. Hewison, 'The precautionary approach to fisheries management: An environmental perspective' 
(1996) 11(3) International Journal of Marine and Coastal Law 301, 308; Garcia (n 2), 103. 
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reports, papers and technical consultations between the FAO and international delegations 

gave shape to the precautionary approach to fisheries management.40  

The United Nations Fish Stock Agreement (UNFSA) was the first international instrument to 

define the PAFM and provide a detailed framework for its application.41 The objective of the 

UNFSA is to ensure ‘the long-term conservation and sustainable use’ of straddling and highly 

migratory fish stocks42 under the UNCLOS in a binding agreement.43 The obligations 

contained in the UNFSA only apply to straddling and highly migratory fish stocks in the high 

seas. However, coastal states must apply the principles of the UNFSA to the conservation and 

management of such species within areas of national jurisdiction.44 The UNFSA provides that 

states shall apply the precautionary approach widely to conservation, management and 

exploitation of species within its scope, in order to protect living marine resources and 

preserve the environment.45 Management and conservation measures should ensure long-term 

sustainability of the concerned fish stocks and promote the objective of optimum utilization.46 

The UNFSA defines the PAFM in the following terms: 

 “[S]tates shall be more cautious when information is uncertain, unreliable or inadequate. The 
absence of adequate scientific information shall not be used as a reason for postponing or 
failing to take conservation and management measures”. 47 

This formulation is vague. Expressions such ‘more cautious’, ‘uncertain, unreliable or 

inadequate’ or ‘adequate scientific information’ do not provide sufficient guidance on how to 

 

40 Hewison (n 39), 305-311;  Freestone, 'Implementing precaution cautiously: the precautionary approach in the 
straddling and highly migratory fish stocks agreement' (n 3), 310-12. 
41 Moritaka Hayashi, 'The Straddling and Highly Migratory Fish Stocks Agreement' in E. Hey (ed), 
Developments in international fisheries law (Kluwer Law International 1999) 55,55; Freestone and Makuch (n 
23), 6; MacGarvin (n 27), 23. 
42 Although the UNFSA does not provide a definition of straddling and highly migratory species, these have 
been defined in scientific terms as stocks composed of species capable of migrating relatively long distances and 
stocks are likely to occur both within EEZ and high seas: Jean-Jacques Maguire et al, The state of world highly 
migratory, straddling and other high seas fishery resources and associated species (Food & Agriculture Org., 
2006) , 3.  
43 Agreement for the Implementation of the Provisions of the United Nations Convention on the Law of the Sea of 
10 December 1982 relating to the Conservation and Management of Straddling Fish Stocks and Highly 
Migratory Fish Stocks, opened for signature December 4 1995, ILM 34, 1542 (entered into force December 11 
2001) ('UNFSA'). 
44 Ibid43), article 7.2. Also: Hayashi (n 41), 59. 
45 UNFSA (n 43), article 6.1.  
46 Ibid, article 5(b). 
47 Ibid, article 6.2. 
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apply precaution.48 However, the Agreement contains a series of provisions that support its 

implementation. The UNFSA requires the estimation of stock-specific precautionary 

reference points through pre-agreed scientific procedures and based on the state of the 

resources.49 Reference points guide for fisheries management towards exploitation below 

MSY. Target reference points reflect management objectives.50 Limit reference points 

constrain fishing to the safe limits within which the stock can produce MSY.51 In UNFSA, 

MSY is a conservation limit that cannot be exceeded for economic reasons.52 Fisheries 

management should also predetermine the measures that should be taken to prevent exceeding 

reference points or to restore stocks if exceeded.53 

The UNFSA provides that states shall improve decision-making ‘by obtaining the best 

scientific information available and implementing improved techniques for dealing with risk 

and uncertainty’.54 This information should be used to estimate reference points and 

management actions.55 The UNFSA acknowledges that, although scientific information in 

fisheries is difficult to obtain and assess, management measures should be science-driven.56 

Therefore, the application of the precautionary approach is linked to the quality and 

availability of scientific information.57 

 

48 Tore Henriksen, Geir Hønneland and Are K Sydnes, Law and politics in ocean governance: the UN fish stocks 
agreement and regional fisheries management regimes (Martinus Nijhoff Publishers, 2006) , 24. 
49 UNFSA (n 43), article 6.3(b) and Annex II,1.  
50 Ibid, Annex II, 2. 
51 Ibid. 
52 Ibid. See also: Dolliver Nelson, 'The development of the legal regime of high seas fisheries' in E. Hey (ed), 
International Law and Sustainable Development: Past Achievements and Future Challenges (Oxford University 
Press, 1999) 113,126 ; Marion Markowski, 'The international legal standard for sustainable EEZ fisheries 
management' in Gerd Winter (ed), Towards Sustainable Fisheries Law (IUCN, 2009) 3, 9; Rosemary Rayfuse, 
'The interrelationship between the global instruments of international fisheries law' in E. Hey (ed), Developments 
in International Fisheries Law (Kluwer Law International, 1999) 107, 129. ; Howard L Brown, 'United Nations 
Conference on Straddling Fish Stock and Highly Migratory Fish Stocks: An Analysis of International 
Environmental Law and the Conference's Final Agreement' (1996) 21 Vt. L. Rev. 547, 577. 
53 UNFSA (n 43), Annex II, 4. 
54 Ibid, article 6(3)(a).  
55 Ibid, article 6(c). 
56 Benedicte Sage-Fuller, The Precautionary Principle in Marine Environmental Law: With special reference to 
high risk vessels (Routledge, 2013) , 152; Freestone, 'International Fisheries Law since Rio: the continued rise of 
the precautionary principle' (n 16), 159.  
57 Richard Barnes, 'The convention on the law of the sea: An effective framework for domestic fisheries 
conservation?' in David Freestone, Richard Barnes and David Ong (eds), The Law of the Sea: Progess and 
Prospects (Oxford University Press, 2006) 233, 248. 



Chapter 5 – Evolution, scope and features of the precautionary approach to fisheries 

management 

91 

The UNFSA gives precaution a relevant role in the conservation of marine biodiversity in 

general.58 In implementing precaution, the UNFSA requires states to take into account the 

uncertainties relating to target species, reference points, the impact of fishing activities on 

non-target and associated dependent species as well as predicted oceanic, environmental and 

socio-economic conditions.59 In particular, it requires states to develop data collection and 

research programmes to assess the impact of fishing on non-target species and adopt the plans 

necessary to ensure conservation and protection of species and habitats of special concern.60 

In addition, where the status of target stocks or non-target species is of concern, the UNFAS 

requires constant data collection, enhanced monitoring and assessment of scientific 

uncertainties:61 States are expected to undertake enhanced monitoring and revise management 

measures in light of new information.62  

Under the UNFSA, states are required to ensure that reference points are not exceeded,63 

although the it sets out no implications or consequences of exceeding reference points. Thus, 

states have the discretion to decide whether to limit fishing once reference points are reached, 

as a measure to restore them.64 In the case of new or exploratory fisheries, for which there is 

insufficient data to assess the impacts of fishing, the UNFSA requires the adoption of cautious 

conservation measures to allow for the gradual development of fisheries65 while sufficient 

data is gathered to assess the impacts of fishing on the long-term stock sustainability.66  

 

58 Rosemary Rayfuse, 'Precaution and the Protection of Marine Biodiversity in Areas beyond National 
Jurisdiction' (2012) 27(4) International journal of marine and coastal law 773, 775 ; Henriksen, Hønneland and 
Sydnes (n 48), 23. William Edeson, 'Towards long-term sustainable use: some recent developments in the legal 
regime of fisheries' in A.E Boyle and D. Freestone (eds), International Law and Sustainable Development 
(Oxford University Press, 1999) 165, 173. 
59 UNFSA (n 43), article 6 (c). 
60 Ibid, Principle 6(d). 
61 A Birnie, A.E Boyle and C Redgwell, International Law and the Environment (Oxford University Press, Third 
Edition ed, 2009) , 737. 
62 UNFSA (n 43), article 6.5. 
63 Ibid, article 6(4). 
64 Freestone and Makuch (n 23), 27 ; Peter GG Davies and Catherine Redgwell, 'The international legal 
regulation of straddling fish stocks' (1997) 67(1) The British Year Book of International Law 199, 261.  
65 UNFSA (n 43), article 6.6. 
66 Ibid, article 6.6  
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The UNFSA was prepared and adopted in parallel with the FAO International Code of 

Conduct for Responsible Fisheries (the Code),67 a non-binding agreement adopted 

unanimously in the 1995 FAO Conference. The overarching objective for fisheries 

management in the Code is the long-term sustainable use of fisheries resources.68 The Code is 

broader that the UNFSA, although the two share some provisions and procedures. The Code 

is directed towards members and non-members of FAO, fishing entities, sub-regional, 

regional and global organisations, and all persons concerned with the conservation and 

management of fisheries.69 It provides a framework of principles and guidelines for the 

sustainable exploitation of fishery resources.70 Article 7.5 provides that  

‘[S]tates should apply the precautionary approach widely to conservation, management and 
exploitation of living aquatic resources in order to protect them and preserve the aquatic 
environment. The absence of adequate scientific information should not be used as a reason 
for postponing or failing to take conservation and management measures. ’71 

This provision defines the precautionary approach essentially in the same terms as the 

UNFSA, with only minor differences in wording. The Code adopts the term ‘should’ which is 

less imperative than the term ‘shall’ used by the UNFSA, which is consistent with its non-

binding nature.  

As in the UNFSA, the implementation of precaution under the Code is based on the pre-

definition of stock-specific target- and limit-reference points, and the actions to be taken if 

they are exceeded.72 In calculating the reference points, the Code provides that states should 

take into account uncertainties in relation to target stocks, the impact of fishing activities on 

non-target and associated or dependent species, and environmental and socio-economic 

 

67 Philippe Sands et al, Principles of International Environmental Law (Cambridge University Press, Fourth 
Edition ed, 2018) , 411; Henriksen, Hønneland and Sydnes (n 48), 6. 
68 The FAO International Code of Conduct for Responsible Fisheries Doc. 95/20/Rev/1 (signed and entered into 
force 31 October 1995) ('The FAO Code of Conduct'), article 7.2.1. 
69 Ibid, article 1.  
70 Ibid, Article 6. Also: Gerald Moore, 'The Code of Conduct for Responsible Fisheries' in E. Hey (ed), 
Developments in international fisheries law (Kluwer Law International, 1999) 85, 85. 
71 The FAO Code of Conduct (n 68), article 7.5. 
72 Ibid, article 7.5.3. 
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conditions of fishing activities. Measures should aim to maintain or restore stocks to levels 

capable of producing MSY.73  

The Code strengthens the requirement in UNCLOS that decisions be science-driven.74 Like 

UNCLOS, the Code provides that uncertainties are to be determined on the basis of best 

scientific evidence.75 Unlike UNCLOS, however, the Code requires conservation and 

management decisions to be ‘based on’ scientific evidence, rather than merely take it into 

account.76  The Code encourages research and data collection to improve scientific and 

technical knowledge on fisheries and their interaction with the ecosystem.77 It extends 

obligations in the UNFSA by also stipulating that best scientific evidence should take into 

account traditional knowledge of the resources and their habitat.78   

The formulation of the PP contained in the Code adopts the same ‘negative commandment’ as 

the UNFSA: it does not indicate a specific action or response to be taken under uncertainty, 

other than not using the lack of scientific information as a reason to avoid conservation and 

management measures. The Code, however, provides a set of guidelines for the adoption of 

appropriate management measures based on specific stocks and contexts. The comprehensive 

list covers a variety of aspects involved in fisheries management decision-making, such as 

fishing levels, authorisations, fishing gear, discards and depleted stocks.79 This provision also 

demands consideration of cost-effectiveness and social impacts of conservation and 

management measures as well as their effects on fishing communities and indigenous 

people.80 The efficacy of measures should be continuously revised in the light of new 

information.81 

 

73 Ibid, article 7.2.1. 
74 Freestone, 'International Fisheries Law since Rio: the continued rise of the precautionary principle' (n 16), 159. 
75 The FAO Code of Conduct (n 68), article 7.2.1. 
76 UNCLOS (n 7), article 61(2) . 
77 The FAO Code of Conduct (n 68), article 6.4.  
78 Ibid, article 6.4. 
79 Ibid, article 7.6. 
80 Ibid, article 7.6.6. 
81 Ibid, article 7.6.8. 



Chapter 5 – Evolution, scope and features of the precautionary approach to fisheries 

management 

94 

The Code has been widely accepted and applied in national fisheries management frameworks 

and has been endorsed by both developed and developing countries.82 Nonetheless, effective 

implementation and compliance are still weak, especially in developing countries.83 The Code 

is a voluntary instrument that does not establish any legal right or obligation.84 As a such, 

consideration of its provisions in domestic laws is discretionary.85 Despite this flexibility, 

some mechanisms are still expressed at a high level of abstraction and open to a state’s 

interpretation.86 There are no mechanisms in international law to hold states accountable for 

exercising discretion in a way that promotes unsustainable practices.87  

The FAO is the principal global body responsible for the development and promotion of the 

legal instruments relating to precautionary fisheries management.88 In addition to the Code, it 

has developed a series of technical guidelines on the core aspects of fisheries’ management, 

including the implementation of the precautionary approach.89 These guidelines are directed 

to a broad audience of governments, fisheries authorities, fishing industry, regional fisheries 

management organisations (RFMOs), non-government organisations and other interested 

parties.90 They raise awareness of the need for precaution in fisheries management and 

provide guidance on how to apply it.91 

 

82 Gilles Hosch, Gianluca Ferraro and Pierre Failler, 'The 1995 FAO Code of Conduct for Responsible Fisheries: 
Adopting, implementing or scoring results?' (2011) 35(2) Marine Policy 189, 199; Gilles Hosch, Analysis of the 
implementation and impact of the FAO Code of Conduct for Responsible Fisheries since 1995 (FAO Fisheries 
and Aquaculture 2009) , ii. 
83 Tony Pitcher et al, 'Not honouring the Code' (2009) 457(5) Nature 658, 659 ; Marta Coll et al, 'Sustainability 
implications of honouring the Code of Conduct for Responsible Fisheries' (2013) 23(1) Global Environmental 
Change 157, 157. 
84 The FAO Code of Conduct (n 68), article 1. See also: Edeson (n 58), 168. 
85 Barnes (n 57), 253 ; WR Edeson, 'The Code of Conduct for Responsible Fisheries: an Introduction' 11(2) 
International Journal of Marine and Coastal Law 233, 233;  Moore (n 70), 104. 
86 Richard Barnes, 'Fisheries and marine biodiversity' in Malgosia Fitzmaurice, David Ong and Panos Merkouris 
(eds), Research handbook on international environmental law (Edward Elgar, 2010) 542, 549 ; Moore (n 70), 
104. 
87 Barnes, 'Fisheries and marine biodiversity' (n 86), 549 ; Pitcher et al (n 83), 659. 
88 D Doulman, 'The Code of conduct for responsible fisheries: The requirement for structural change and 
adjustment in the fisheries sector' (1998) FAO. Rome , ; Birnie, Boyle and Redgwell (n 61), 74. 
89 FAO, Precautionary Approach to Capture Fisheries and Species Introductions (FAO, 1996) ; S.M. Garcia et 
al, 'Towards sustainable fisheries: a strategy for FAO and the Workd Bank' (1999) 42 Ocean and Coastal 
Management 369, 388.  
90 FAO, Precautionary approach to fisheries. Part 1: Guidelines on the Precautionary Approach to Capture 
Fisheries and Species Introductions (n 23), 5. 
91 Ibid, 5 ; Rosenberg (n 2), 579. 
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In summary, Part 5.2 has shown that in international law, states have the right to exploit 

fishery resources within their EEZ subject to the duties imposed by international agreements 

which contain the PAFM. The implementation of the PAFM relies largely on the discretion of 

individual states. The UNCLOS and the UNFSA are binding on states that ratify them, but 

only the UNFSA contains an operational framework to implement the precautionary 

approach. Its scope, however, is limited to high sea straddling and highly migratory species. 

The FAO’s Code is broader in scope and provides a comprehensive basis for the 

precautionary approach in all parts of the ocean, but is voluntary. The UNFSA, the Code and 

other FAO guidelines fill the gaps in the UNCLOS framework.92 The detailed operational 

framework for the implementation of the precautionary approach that these instruments create 

is science-driven and depends on the ability to manage each fishery based on pre-determined 

reference points.  

5.3 Understanding the elements of the precautionary approach to 
fisheries management 

This part analyses each of the elements of the PP identified in Chapter 3 – the threat of harm, 

uncertainty, response and the legal obligation as they apply to fisheries management.93 The 

formulations of the PP in international fisheries instruments are largely inspired by the Rio 

Declaration: the components are defined at a high degree of abstraction in formal texts, with 

operational provisions guiding the practical implications of each component. Table 5.1 sets 

out the key features of each component and shows how each international instrument 

complements these components.  

 

92 Barnes, 'Fisheries and marine biodiversity' (n 86), 548 
93 Chapter 3, part 3.3. 
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PP 
component 

 

Rio 
Declaration94 

UNFSA95 The Code96 Operational framework in 
UNFSA and the Code  

Threat of 
harm  

Where there 
are threats of 
serious or 
irreversible 
damage 

[No specific 
threshold of 
harm]  

[applies] widely to 
conservation, 
management and 
exploitation of living 
aquatic environment 

- Determine sustainable 
exploitation levels (MSY) 

- Determine reference points  
- Consider impacts to the 
ecosystem  
 

Uncertainty Lack of full 
scientific 
certainty 

The absence of 
adequate 
scientific 
information 

The absence of 
adequate scientific 
information 

- Use best scientific 
information available 

- Perform stock assessments  
- Use traditional knowledge 
 

Precautionary 
action 

cost-effective 
measures to 
prevent 
environmental 
degradation 

conservation and 
management 
measures 

measures to conserve 
target species, 
associated dependent 
species and non-
target species and 
their environment 

- Adopt management 
measures to maintain fishing 
within safe limits  

- Adopt conservation 
measures only when fishing 
may have adverse effects 

- Consider cost-effectiveness 
of management options 
 

Legal 
obligation 

Shall not be 
used as a 
reason for 
postponing 

shall not be used 
as a reason for 
postponing or 
failing to take 

Should not be used as 
a reason for 
postponing or failing 
to take 

-  Vagueness in the 
formulation leaves doubt 
about the legal obligation  

- The operational frameworks 
suggest an affirmative duty  

- The adoption of PP and its 
operation relies on states’ 
discretion  
 

Table 5-1– Elements of the precautionary approach in international environmental and fisheries laws and 

guidelines for their operationalization 

 

 

94 Rio Declaration on Environment and Development,, Report of the UN Conference on Environment and 
Development, Annex I, UN Doc A/Conf. 151/26(VolI) (entered into force 12 August 1992) ('Rio Declaration'), 
Principle 15. 
95 UNFSA (n 43), art. 6.2. 
96 The FAO Code of Conduct (n 68), art. 7.5 
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 The threat of harm 

The purpose of the PP is to anticipate and prevent unacceptable environmental harm.97 In 

fisheries, the definition of harm depends on the tolerable limits of resource use determined for 

each fish stock.98 It will be recalled that the PP emerged as an alternative to regulatory 

approaches that assumed that the environment could assimilate a certain degree of 

disturbance99 which were disregarded when they led to severe levels of degradation.100 In 

fisheries, the notion of assimilative capacity is understood to contemplate some level of 

exploitation.101 The purpose of fishing is to ‘capture part of the natural productivity to extract 

food and revenues’102 and the legal framework for fisheries is structured on the basis that  

marine resources can accommodate a certain level of fishing exploitation.103 In international 

instruments, this level of tolerance is known as MSY, that is, the largest catch that can be 

obtained without affecting the availability of the resources in the long-term.104 Sustainable 

levels of harvesting are controlled through target and limit reference points. As explained in 

Part 5.2 above, while target reference points represent the catch limits to maintain stocks at 

levels below MSY, the limit points represent undesirable levels to be avoided.105 MSY 

represents the upper limit of resource use and harvesting levels.106 Depending on the state of 

the resources, reference points are set closer or further below this level.107  

 

97 Chapter 3, Part 3.3 ; FAO, Precautionary approach to fisheries. Part 1: Guidelines on the Precautionary 
Approach to Capture Fisheries and Species Introductions (n 23), 3.1.19. 
98 Garcia (n 2), 111. 
99 Chapter 3, Part 3.2.1. 
100 Chapter 3, Part 3.2.1. 
101 Garcia (n 2), 110. 
102 Ibid, 110. 
103 Ibid, 110. 
104 Birnie, Boyle and Redgwell (n 61), 590-91; Abdullah Al Arif, 'Legal Status of Maximum Sustainable Yield 
Concept in International Fisheries Law and Its Adoption in the Marine Fisheries Regime of Bangladesh: A 
Critical Analysis' (2017) 32(3) The International Journal of Marine and Coastal Law 544, 545. 
105 Freestone, 'Implementing precaution cautiously: the precautionary approach in the straddling and highly 
migratory fish stocks agreement' (n 3), 257. 
106 Ibid, 257. 
107 Ibid, 257 ; Pamela M Mace, 'A new role for MSY in single-species and ecosystem approaches to fisheries 
stock assessment and management' (2001) 2(1) Fish and fisheries 2, 28. 
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Some critics have expressed concern that MSY can lead to resource over-exploitation.108 The 

procedure for its calculation is based on the assumption that stock productivity is stable and 

does not account for variations in aspects such as abundance and sizes.109 Furthermore, MSY 

focuses on single-species stock, thus overlooking the fact that the possible yield of one 

species depends on the status of other stocks.110 Despite criticism, MSY is still widely 

embedded in fisheries’ management legal frameworks.111 Hence, the long-term sustainability 

of the fisheries relies highly on the level of precaution used to set the reference points to 

maintain exploitation.112  

The PAFM addresses harm caused by fishing activities, not only to target species but also to 

marine biodiversity and the broader ecosystem.113 Thus, most international fisheries 

instruments contain provisions that promote consideration of the impacts of fisheries on the 

marine ecosystem. The need to manage fisheries under a holistic, ecosystem approach was 

first emphasized in the 2001 Reykjavik Conference on Responsible Fisheries in the Marine 

Ecosystem.114 Despite its relatively late arrival in international fisheries management 

discourse, the Ecosystem Approach to Fisheries (EAF) is now widely recognised as a 

management approach to marine capture fisheries.115 The EAF provides for a holistic, 

integrated and participatory approach to fisheries management, with a higher emphasis on 

fishing habitats and ecosystem integrity.116 It assumes that states should prevent overfishing 

 

108 Macdonald (n 26), 271; MacGarvin (n 27), 23; Ellen Hey, 'The persistence of a concept: Maximum 
sustainable yield' (2012) 27(4) The International Journal of Marine and Coastal Law 763, 771. 
109 Birnie, Boyle and Redgwell (n 61), 590-91; Macdonald (n 26), 271.; JA Gulland, 'Conditions of access to 
fisheries: some resource considerations' (1983) FAO Fisheries Report (FAO) , 3. 
110 Gulland (n 109), 3. 
111 Gail Lugten and Neil Andrew, 'Maximum Sustainable Yield of Marine Capture Fisheries in Developing 
Archipelagic States - Balancing Law, Science, Politics and Practice' (2008) 23 The International Journal of 
Marine and Coastal Law 1, 33; Hey, 'The persistence of a concept: Maximum sustainable yield' (n 108), 771 
112 Hey, 'The persistence of a concept: Maximum sustainable yield' (n 108), 771; Al Arif (n 104), 569. 
113 Fernando Gonzalez-Laxe, 'The precautionary principle in fisheries management' (2005) 29(6) Marine Policy 
495, 501. 
114 Reykjavik Declaration on Responsible Fisheries in the Marine Ecosystem, 4 JIWLP 295 (entered into force 
18 October 2001) ('Reykjavik Declaration'); FAO, Fisheries Management. 2. The ecosystem approach to 
fisheries (FAO Fisheries Department, 2003) vol 4,  
115 Joji Morishita, 'What is the ecosystem approach for fisheries management?' (2008) 32 Marine Policy 19, 19. 
116 D. A. Russell and D. L. VanderZwaag, 'Ecosystem and precautionary approaches to international fisheries 
governance: Beacons of Hope, Seas of Confusion and Illusion' in D. A. Russell and D. L. VanderZwaag (eds), 
Recasting Transboundary Fisheries Management Arrangements (Konkinklijke Brill NV, The Netherlands, 2010) 
25, 29 ; WR Turrell, The policy basis of the" ecosystem approach" to fisheries management (EuroGOOS Office, 
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and environmental impacts, not only for their social and economic effects but more relevantly, 

to preserve ecosystem integrity.117 The EAF recognises that management often occurs under 

scientific uncertainty and a precautionary approach is necessary is necessary to avoid harm.118 

It broadens the scope of application of the PAFM by explicitly requiring precautionary 

measures to take into account all the factors affecting the species, their habitat and their broad  

ecosystem.119 In this sense, the PAFM and the EAF are complementary concepts.120  

 Uncertainty  

In terms of this thesis, the element of uncertainty refers to the evidence about a relevant risk 

that is necessary to justify the adoption of precautionary measures.121 The UNFSA and the 

Code define the threshold of uncertainty as the ‘absence of adequate scientific information.’122 

The FAO complements this formulation defining uncertainty as ‘the incompleteness of 

knowledge about the state or processes of nature’.123 This formulation is insufficient to guide 

decision-makers. The expressions ‘absence’, ‘adequate’ or ‘incompleteness’ are too vague to 

serve as a threshold of uncertainty. Despite the imprecise formulation, it is clear that research 

to improve scientific and technical knowledge about the fisheries is a priority.124 The 

expression ‘best scientific information available’ – found in UNFSA – refers to data collected 

 

2004) , 20.; Gabriella Bianchi, 'The Concept of the Ecosystem Approach to Fisheries in FAO' in Gabriella 
Bianchi and Hein Rune Skjoldal (eds), The Ecosystem Approach to Fisheries (FAO, 2008) , 25. 
117 Reykjavik Declaration (n 114), 5(a). 
118 FAO, Fisheries Management. 2. The ecosystem approach to fisheries (n 114), Guideline 1.4.7; Russell and 
VanderZwaag (n 116), 34. 
119 Scott Parsons, 'Ecosystem Considerations in Fisheries Management' Conference on the Governance of High 
Seas Fisheries and the UN Fish Agreement, 398 ; A. Trouwborst, 'Seabird bycatch - Deathbed conservation or a 
precautionary and holistic approach?' (2008) 11(4) Journal of International Wildlife Law and Policy 293, 298. 
120 A. Trouwborst, 'The precautionary principle and the ecosystem approach in international law: Differences, 
similarities and linkages' (2009) 18(1) Review of European Community and International Environmental Law 
26, 36. 
121 Chapter 3, part 3.3.2. 
122 Chapter 3, part 3.3.2 ; S.M. Garcia et al, The ecosystem approach to fisheries. Issues, terminology, principles, 
institutional implementation and Outlook (FAO, 2003)  
123 FAO, Precautionary approach to fisheries. Part 1: Guidelines on the Precautionary Approach to Capture 
Fisheries and Species Introductions (n 23), 2.18. 
124 The FAO Code of Conduct (n 68), article 6.4.  
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based on rigorous and objective criteria.125  Hence, decision-makers are responsible for the 

evaluation of the quantity and quality of the information available.   

Stock assessments are generally the starting point of fisheries management planning126 to set a 

benchmark for the state of a resource.127 The Code, however, contemplates the gathering of 

more than just stock information. It provides that states should ‘obtain sufficient knowledge 

of social, economic and institutional factors that affect the sustainable management of 

fisheries’128 and that the best scientific evidence should take into account traditional 

knowledge of the resources and their habitat as well as relevant environmental, economic and 

social factors.129 The FAO has defined traditional knowledge as the expertise, skills and 

practices developed by resource users about aspects such as food security, production and 

sustainability.130 In the absence of quantitative or research-based scientific data, the 

knowledge and experience of fishers is a valuable source of empirical information that could 

help in the assessment of the state of resources.131 Even when scientific information is solid, 

traditional knowledge is necessary to validate the findings and obtain a more holistic 

perspective of the fisheries.132 

 Precautionary action 

The element of precautionary action refers to the responses required when the principle is 

triggered. In fisheries, the PAFM should be taken into account in the adoption of management 

and conservation measures to protect target species and the broader ecosystem.133 The 

 

125 Freestone, 'Implementing precaution cautiously: the precautionary approach in the straddling and highly 
migratory fish stocks agreement' (n 3), 319. 
126 FAO, Precautionary approach to fisheries. Part 1: Guidelines on the Precautionary Approach to Capture 
Fisheries and Species Introductions (n 23), 3.3.39. 
127 Louis Botsford, Juan Carlos Castilla and Charles Peterson, 'The Management of Fisheries and Marine 
Ecosystems' (1997) 277(5325) Science 509, 512. 
128 The FAO Code of Conduct (n 68), article 7.4.5. 
129 Ibid, article 6.4. 
130 FAO, 'FAO and traditional knowledge: The linkages with sustainability, food security and climate change 
impacts' (2009) , 1. 
131 Alpina Begossi, 'Local ecological knowledge (LEK): understanding and managing fisheries ' in Johanne 
Fischer et al (eds), Fishers’ knowledge and the ecosystem approach to fisheries. Applications, experiences and 
lessons in Latin America (FAO, 2015) , 3. 
132 Douglas Clyde Wilson, Jesper Raakjær and Poul Degnbol, 'Local ecological knowledge and practical 
fisheries management in the tropics: a policy brief' (2006) 30(6) Marine Policy 794, 794. 
133 UNFSA (n 43), article 6(1) ; The FAO Code of Conduct (n 68), 7.5.1. 
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application of the PP in fisheries management has become closely identified with the 

calculation of reference points.134 The purpose of the reference points is to maintain 

harvesting within safe limits (MSY), through mechanisms such as access controls and fishing 

quotas.135 Uncertainties and gaps in scientific information are accounted for in the calculation 

of reference points as a reduction in the quota allocation.136 Likewise, when the available 

information indicates that the limit reference point can be reached, decision-makers should 

adopt precautionary measures.137 Precautionary management also requires continuous review 

and adjustment of measures as new information is obtained.138 Hence, the PAFM is an 

iterative process of ‘learning while doing’.139 

Precautionary actions may be necessary to conserve the resources and their ecosystems. 

Conservation measures include by prohibition of unsustainable fishing gear,140 programs to 

address by-catch and discards,141 and mechanism to recover depleted stocks.142 The FAO 

admits that the precautionary approach may justify the cessation of fishing activities that have 

potentially serious impacts on the environment.143 However, as per the FAO, the application 

of the PAFM should not imply banning fishing until all potential impacts have been found to 

be negligible.144  This application implicitly creates a presumption in favour of exploitation, 

 

134 Ray Hilborn, 'The dark side of reference points' (2002) 70(2) Bulletin of marine science 403, 686. 
135 The FAO Code of Conduct (n 68), articles 7.6.1 to 7.6.4.  
136 UNFSA (n 43) Annex II, 3; S.M Garcia, 'Indicators for Sustainable Development of Fisheries' 2nd World 
Fisheries Congress. Workshop on Fisheries Sustainability Indicators,  
<http://www.fao.org/docrep/w4745e/w4745e0f.htm >; JC Seijo and JF Caddy, 'Uncertainty in bio-economic 
reference points and indicators of marine fisheries' (2000) 51(5) Marine and Freshwater Research 477-483, 477. 
137 Freestone, 'Implementing precaution cautiously: the precautionary approach in the straddling and highly 
migratory fish stocks agreement' (n 3), 293. 
138 The FAO Code of Conduct (n 68), article 7.6.8. 
139 Holly Doremus, 'Precaution, Science and Learning while doing in natural resources' (2007) 82(3) Washington 
Law Review 547, 549 ; Rosie Cooney, The precautionary principle in biodiversity conservation and natural 
resources management: an issues paper for policy-makers, researches and practitioners (IUCN, 2004) , 34 ; 
Ray Hilborn and John Sibert, 'Adaptive managment of developing fisheries' (1988)(April) Marine Policy 112, 
119. 
140 The FAO Code of Conduct (n 68), article 7.6.4.  
141 Ibid, 7.6.9. 
142 Ibid 7.6.10. 
143 FAO, Precautionary approach to fisheries. Part 1: Guidelines on the Precautionary Approach to Capture 
Fisheries and Species Introductions (n 23), 1.7.b. 
144 Ibid. 
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seeking to avoid adverse socio-economic consequences of prohibitions and restrictions from 

the outset.145  

The formulation of precaution in fisheries instruments does not include the cost-effectiveness 

requirement contained in Principle 15 of the Rio Declaration (Table 5.1), however, the Code 

separately requires that states consider the cost-effectiveness and social impact of the 

alternative conservation and management measures.146 This requirement demands a balance 

between the benefits obtained from the fishery, the costs, and the risks involved in operating 

the fishery within sustainable levels.147 Finding such a balance will be challenging, 

considering the significant uncertainties involved in fisheries management.148 Besides, 

management measures should give due recognition to the traditional practices, needs and 

interests of indigenous people and local fishing communities which are highly dependent on 

fishery resources for their livelihood.149 These provisions suggest that the application of the 

PAFM requires consideration to trade-offs150 between competing and sometimes conflicting 

interests and values.  

 The legal obligation 

This element of the PP refers to the type of obligation the principle imposes on decision-

makers.151 The formulation in the UNFSA and the Code set that obligation in a negative way: 

the absence of scientific information shall or should not be used as a reason for postponing or 

failing to take precautionary measures.152 These provisions exclude uncertainty as a 

justification for inaction in respect of conservation measures. Hence, decision-makers do not 

 

145 Russell and VanderZwaag (n 116), 61. 
146 The FAO Code of Conduct (n 68), article 7.6.7.  
147 KJ Sainsbury, Cost-effective management of uncertainty in fisheries (2005) , 9. 
148 David Smith et al, 'Reconciling approaches to the assessment and management of data-poor species and 
fisheries with Australia's harvest strategy policy' (2009) Marine and Coastal Fisheries: Dynamics, Management, 
and Ecosystem Science 244, 244. 
149 The FAO Code of Conduct (n 68), article 7.6.6. 
150 The expression ‘trade-offs’ in fisheries management context is used to represent the trades between ecological 
and economic risks involved in a fishery and the various costs associated with their management, against the 
benefits from catch: NA Dowling et al, 'From low-to high-value fisheries: Is it possible to quantify the trade-off 
between management cost, risk and catch?' (2013) 40 Marine Policy 41, 41. 
151 Chapter 3. Part 3.3.4. 
152 UNFSA (n 43), article 6; The FAO Code of Conduct (n 68), article 7.5. 
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need to wait until resources are under stress before they act to conserve them.153 However, the 

vagueness in the formulation leaves doubt as to whether other reasons may be argued to 

justify inaction.  

When interpreted in conjunction with the operational provisions contained in the UNFSA, the 

Code and the guidelines issued by the FAO, it is possible to elucidate an affirmative duty of 

precaution. As reiterated in this Chapter, the Code provides that states should take into 

account uncertainties concerning species and their ecosystems when calculating reference 

points and should take measures to avoid exceeding reference targets and conserve marine 

biodiversity. Such a descriptive operational framework provides an indication on how to act 

in the face of uncertainty. However, as mentioned above, the implementation of the PAFM 

relies largely on the discretion of individual states. Hence, the legal obligation to implement 

precaution is contingent on the framework adopted in each individual country.  

To recap, thus far, this Chapter has analysed how the UNFSA and the Code address each of 

the elements of the PP. Despite the abstract definition of precaution, the operational 

provisions in these instruments and the FAO technical guidelines direct its practical 

application. Table 5.1 summarised the findings, showing how the operational guidelines 

within the UNFSA and the Code complement the formulations of the PAFM found in 

international environmental and fisheries law.  

The PP is applied in fisheries management to maintain fishing within sustainable levels.154 

The PAFM operates as a mechanism to anticipate undesirable impacts caused by fishing 

activities on target species and the broader ecosystem. 155 The notion of harm is broad and 

comprises biological, social and economic effects of unsustainable fishing practices.  

 

153 Tore Henriksen, 'The precautionary approach and fisheries' in Nicolas de Sadeleer (ed), Implementing the 
precautionary principle: approaches from the Nordic Countries, EU and USA (Taylor and Francis, 2012) 
153,155 ; William R Edeson, David Freestone and Elly Gudmundsdottir, Legislating for sustainable fisheries: a 
guide to implementing the 1993 FAO compliance agreement and 1995 UN fish stocks agreement (World Bank 
Publications, 2001) , 29. 
154 Runyu Wang, 'The precautionary principle in maritime affairs' (2011) 10(2) WMU Journal of Maritime 
Affairs 143, 152. 
155 Ibid, 152. 
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Instead of setting a threshold for uncertainty, the PAFM focuses on the quality and nature of 

the information obtained. Fishing activities and their socio-economic impacts over the 

ecosystems are assessed by using the best scientific information available, including 

traditional knowledge. When information about the threat of harm is insufficient, the 

precautionary approach operates to maintain fishing activities within sustainable levels and 

justify the adoption of measures to preserve the ecosystem. Such measures should be cost-

effective to support the economic feasibility of the fishery, should consider the interests of 

indigenous people and local communities, and be subject to continuous review.  

5.4 Differentiation in international fisheries law  

Having provided an overview of the legal framework for the PAFM in international law and 

identified the main features of the PP as applied in the fisheries context, the next part 

considers how the principle of CBDR has been adopted in the international fisheries regime, 

particularly relating to the PAFM.    

The UNCLOS embraced differentiation based on equity considerations.156 The Preamble 

provides that achieving the goals of the Convention ‘will contribute to the realization of a just 

and equitable economic order that takes into account the interests and needs of mankind as a 

whole and, in particular, the special interests and needs of developing countries, whether 

coastal or land-locked’.157 Coastal states are required to regulate fishing activities conducted 

within their EEZs and adopt conservation and management measures as outlined in the 

preceding parts.158 This obligation is modified by the requirement to rely only on the 

scientific information available to each State.159 Likewise, it is qualified by the need to take 

into account the economic needs of coastal fishing communities and the special requirements 

 

156 Philippe Cullet, 'Differential Treatment in Environmental Law: Addressing Critiques and Conceptualizing the 
Next Steps' (2016) 5(2) Transnational Environmental Law 305, 323. 
157 UNCLOS (n 7), preambular note 4. 
158 UNCLOS (n 7), articles 56 and 61; Martin Tsamenyi and Quentin Hanich, 'Fisheries jurisdiction under the 
Law of the Sea Convention: rights and obligations in maritime zones under the sovereignty of Coastal States' 
(2012) 27(4) The International Journal of Marine and Coastal Law 783, 785. 
159 UNCLOS (n 7), article 61(2) (emphasis added). 
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of developing countries.160 In the same vein, developing countries are entitled to the allocation 

of funds and technical assistance needed to strengthen capabilities.161  

The UNFSA provides for states to give full recognition to the special requirements of 

developing countries and grant them assistance in fulfilling their conservation 

commitments.162 In particular, states are required to take into account three circumstances in 

the establishment of conservation and management measures: 1) the vulnerability of 

developing states which are dependent on the exploitation of marine resources for food 

security; 2) the need to avoid adverse impacts on subsistence, small-scale and artisanal 

fisheries, women fish workers and indigenous people; and 3) the need to ensure that 

management and conservation measures do not create an additional burden on developing 

countries.163 This provision only applies to protect vulnerable fishing entities in developing 

countries and does not intend to benefit large fishing enterprises.164 States are also required to 

cooperate with developing countries, either directly or through subregional, regional or global 

organizations.165 Such cooperation aims at enhancing the capacity of developing countries to 

develop and manage their own stocks and enforce measures, to enable them to participate in 

international fora and facilitate their participation in RFMOs.166 Cooperation includes the 

provision of financial, human or technical assistance, the transfer of technology, and advisory 

and consultative services.167  

In line with the UNCLOS and the UNFSA, the Code provides that the capacity of developing 

countries to implement its recommendations should be ‘duly taken into account’.168 To this 

end, measures to address the need of developing countries should include financial and 

technical assistance, technology transfer, training and scientific cooperation.169 These 

mechanisms are aimed at enhancing the ability of developing countries to achieve the 

 

160 Ibid7), article 61(3).  
161 Ibid, article 202.  
162 UNFSA (n 43), article 24(1). 
163 Ibid, article 24(2). 
164 Freestone and Makuch (n 23), 41. 
165 UNFSA (n 43), article 26. 
166 Ibid, Article 25 (1) (2) . 
167 Ibid, Article 25(3)  
168 The FAO Code of Conduct (n 68), article 5.1. 
169 Ibid, article 5.2. 
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objectives of the Code, develop their own fisheries, and participate in and access  high seas 

fisheries.170 Hence, fisheries differentiation aims at strengthening developing countries’ 

capacity to address unsustainable fishing practices.  

These provisions embrace differential treatment to recognise the different abilities of states to 

adopt management and conservation measures. These mechanisms promote a contextual type 

of differentiation, based on which states are allowed to implement their duties according to 

their individual context.171 None of the core instruments provide detail or guidance on  

differential treatment however, expressions such as the ‘special requirements of developing 

States’ in the UNCLOS, or ‘the need to avoid adverse impacts’ in the UNFSA, suggest that 

developing states may be allowed to apply management measures in a less stringent 

manner.172There are no provisions explicitly referring to differentiated applications of the 

PAFM, however, given that precaution is an essential component of conservation and 

management of fisheries, it should also be applied according to the special requirements and 

capacities of developing countries.   

The implementation of the PAFM is challenging for developing countries. They face financial 

constraints that affect their ability to obtain scientific information. 173 Furthermore, most 

worldwide evaluation techniques were developed considering the features of large fisheries in 

developed countries.174 The lack of adequate scientific information affects their capacity to 

undertake fisheries assessments.175 Hence, fisheries management is hindered by significant 

uncertainties about the state of the resources.  

 

170 Ibid, article 5.2. 
171 Chapter 4, Part 4.3.3. 
172 Yoshinobu Takei, 'Fisheries' in A. Nollkaemper and I. Plakokefalos (eds), The Practice of Shared 
Responsibility in International Law (Cambridge University Press, 2017) , 360. 
173 Lugten and Andrew (n 111), 31; Mohamed Dahmani, The fisheries regime of the exclusive economic zone 
(Martinus Nijhoff Publishers, 1987) vol 11,  51. 
174 Omar Defeo, Tim R McClanahan and Juan Carlos Castilla, 'A Brief History of Fisheries Management with 
Emphasis on Societal Participatory Roles' in Tim R McClanahan and Juan Carlos Castilla (eds), Fisheries 
Management (Blackwell Publishing, 2007) 1, 13; Robin Mahon, 'Does fisheries science serve the needs of 
managers of small stocks in developing countries?' (1997) 54 Canadian Journal of Fisheries and Aquatic 
Sciences 2207, 2207; Miriam Fernández and Juan Carlos Castilla, 'Marine conservation in Chile: historical 
perspective, lessons, and challenges' (2005) 19(6) Conservation Biology 1752, 1753; Rosenberg (n 2), 578. 
175 Silvia Salas et al, 'Challenges in the assessment and management of small-scale fisheries in Latin America 
and the Caribbean' (2007) 87(1) Fisheries research 5, 14. 
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The two interpretations identified in Chapter 4 are possible.176 If the PAFM were applied 

strictly, developing countries would be expected to restrict harvesting and adopt conservative 

management measures due to the greater uncertainties. As noted in Chapter 4, this could 

create undesirable social and economic impacts that would be avoided if more information 

were available.177 The preferable approach is to apply differentiation so as to justify a 

contextual and incremental application of the PAFM. This would take into account the 

respective capabilities and fishing profiles of individual states to adopt conservation and 

management measures in the way that interferes less with their development needs.178 As 

suggested in Chapter 4, this would justify decisions made on qualitative factors and more 

participatory approaches to decision-making.179  

5.5 Conclusion  

This Chapter has examined the evolution, scope and features of the PAFM in relevant 

international law instruments to understand its content and underlying purpose. Under the 

UNCLOS, states have the right to exploit their fishery resources within their EEZs. This right 

is conditional on a duty to manage their fisheries in a conservative manner, which includes the 

adoption of a precautionary approach. The UNCLOS, the UNFSA and the Code contain a 

framework that guides the application of the PAFM in fisheries management decision-

making. However, the duty to adopt the PAFM is essentially non-binding and relies on the 

discretion of individual states. 

The legal formulation of the PAFM is largely inspired by Principle 15 of the Rio Declaration 

and the language adopted is consequently abstract. However, the operational provisions of the 

international instruments guide the practical application of each of the components of the 

PAFM. The PAFM is a science-driven framework that relies on predetermined reference 

 

176 Chapter 4, part 4.4.2.  
177 Kevern L Cochrane, Neil L Andrew and Ana M Parma, 'Primary fisheries management: a minimum 
requirement for provision of sustainable human benefits in small‐scale fisheries' (2011) 12(3) Fish and Fisheries 
275, 279. 
178 See: Hilborn (n 134), 406 arguing that the precautionary approach has been closely identified with reference 
points. Instead, it should be regarded as a process focused on identifying and addressing uncertainties and their 
causes.  
179 Chapter 4, part 4.4.2. 
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points. It justifies the adoption of measures to prevent undesirable effects of fishing on stocks 

and the ecosystem when the knowledge about such effects is incomplete or inadequate.  

The principle of CBRD allows developing countries to adopt management and conservation 

measures based on their capabilities and special requirements. This differential treatment is 

also justified for the PAFM. In the absence of specific guidance on the implications and 

criteria to establish differentiation, this Chapter concluded that the PAFM enables a dynamic 

application based on the respective capabilities of individual states.  

Chapter 6 following builds on the analysis in Chapters 3, 4 and 5 to propose three principles 

that would best inform a legal design to address the capacity constraints of developing 

countries.  
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Chapter 6 Principles for a differentiated approach to 
precaution in fisheries management  

6.1 Introduction 

This Chapter synthesises and distils the relationship between the precautionary principle (PP), 

the principle of common-but-differentiated responsibilities (CBDR) and the precautionary 

approach to fisheries management (PAFM). The purpose of this analysis is twofold. First, it 

seeks to understand to what extent do the capabilities of developing countries affect the 

operationalisation of the PP in fisheries management.1 Second, this Chapter identifies a set of 

principles that can guide a PAFM that better account for the needs and capabilities of 

countries at different stages of development.2  

Despite being widely promoted, the PP is an abstract concept, and its operation depends on 

adoption in domestic legal frameworks.3 The principle of CBDR justifies differential 

treatment in the adoption of the PP and the PAFM.4 The PAFM offers a framework to manage 

fisheries through measures aimed at balancing sustainable use with conservation.5 This 

framework relies on robust scientific and institutional capacity.6 The nexus between the PP, 

the principle of CBDR and the PAFM principle is best represented by a differentiated and 

contextual application of precaution.7 This would consider the respective capabilities and 

fishing profiles of individual states to justify the adoption of conservation and management 

measures in a way that least interferes with their development needs.8  

Part 6.2 outlines the differing economic, socio-political, legal, technical and administrative 

capabilities of developing countries that affect their ability to manage their fisheries using a 

 

1 Chapter 1, part 1.4, subsidiary research question 2.  
2 Chapter 1, part 1.4, subsidiary research question 3. 
3 Chapter 3, part. 3.3. 
4 Chapter 4, part 4.4. 
5 Chapter 5, part. 5.3. 
6 Chapter 5, part. 5.3. 
7 Chapter 4, part 4.3; Chapter 5, part 5.3. 
8 Chapter 5, part. 5.3. 
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precautionary approach.9 Social and financial capacity constraints are difficult to overcome in 

the short term. However, developing countries can build on their legal, technical and 

administrative features to adopt a nuanced approach to precaution.10 

Part 6.3 then proposes three principles to guide the design of laws and administrative 

practices, thereby answering the core question this thesis seeks to answer: namely, how can 

developing countries implement a differentiated approach to precaution in fisheries 

management.11 The first principle is that the PP should be explicitly adopted and enshrined in 

the law. This principle has two components. The first argues that PP should be formally 

adopted in fisheries legislation. Legislation provides binding force and legitimacy to the 

application of the principle in decision-making. It is recognised, however, that the mere 

inclusion or enunciation of precaution in law does not automatically result in practical 

implementation, so the second component proposes that the PP can be best operationalised 

when the law gives it substantive content.  

The second principle states that differentiated precautionary decision-making requires local 

knowledge. Fishers have developed valuable knowledge and experience that helps to assess 

individual fisheries and identify potential risks of harm. This knowledge can inform the 

substantive analysis of the existence of a threat of harm that may require precautionary 

responses.  It is a critically-important source of information for developing countries, whose 

formal scientific information base may be limited. Mechanisms for stakeholder involvement 

in decision-making will be an important procedural requirement, in order to ensure this local 

knowledge informs fisheries management.   

The third principle is that, since the application of the PP is an iterative process requiring on-

going scientific investigation, the PP should be implemented incrementally. Developing 

countries should prioritise conservation of the resources as well as the welfare of local 

resource users, over commercial use, introducing technical mechanisms to allow further 

resource exploitation as their scientific and administrative capabilities increase.  

 

9 Chapter 1, part 1.1., subsidiary research question 2.  
10 Chapter 4, part 4.4; Chapter 5, part 5.3. 
11 Chapter 1, part 1.1. overarching research question and subsidiary research question 3.  
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These three principles are not novel in that they build on well-established concepts in fisheries 

management literature; however, this chapter elaborates on these concepts as they relate 

specifically to the PP. Nor are they necessarily unique to developing countries. They provide 

the foundation of a more nuanced and differentiated approach to precaution generally.  

Having proposed these principles and explained their content, their application in Australia, 

Chile and Colombia is tested in the case-study analyses contained in Chapter 7 to 9.  

6.2 Differentiated capabilities of developing countries to implement 
the precautionary approach to fisheries management  

Most international environmental and fisheries instruments allow consideration to be given to 

the special requirements and capacity of developing countries.12 Such treatment acknowledges 

that the effective implementation of international duties and obligations poses significant 

challenges for developing countries. This part investigates the five aspects of ‘capacity’ that 

vary according to a nation’s level of development and that affect its ability to implement the 

precautionary approach to fisheries management: financial, socio-economic, legal, technical 

and administrative.13  

6.2.1 Economic capability 

Fisheries management relies on adequate allocation of financial resources to support the legal, 

scientific and administrative processes involved.14 In particular, the PAFM is expensive to 

implement because of the high costs involved in data collection procedures, institutional set-

 

12 Chapter 4, part 4.4, Chapter 5, part 5.4. 
13 These aspects are the most commonly addressed in literature referring to fisheries management capacity. For 
example: Kevern L Cochrane and David J Doulman, 'The rising tide of fisheries instruments and the struggle to 
keep afloat' (2005) 360(1453) Philosophical Transactions of the Royal Society of London B: Biological Sciences 
77, 80; Phillipe Cacaud, 'The case of developing countries' in J. Swan and D. Greboval (eds), Report of the 
International Workshop on the Implementation of International Fisheries Instruments and Factors of 
Unsustainability and Overexploitation of Fisheries (FAO, Rome (Italy), 2004) 265,2 ; Gail Lugten and Neil 
Andrew, 'Maximum Sustainable Yield of Marine Capture Fisheries in Developing Archipelagic States - 
Balancing Law, Science, Politics and Practice' (2008) 23 The International Journal of Marine and Coastal Law 
1, 17; Kevern L Cochrane, 'Reconciling sustainability, economic efficiency and equity in fisheries: the one that 
got away?' (2000) 1(1) Fish and fisheries 3, 6; Serge M Garcia et al, Towards integrated assessment and advice 
in small-scale fisheries: principles and processes (Food and Agriculture Organization of the United Nations, 
2008) vol 515,  28.  
14 OECD, The Costs of Managing Fisheries (2003) , 12-4. 
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up, and in the maintenance of the knowledge base.15 The budget allocated to fisheries 

management in any particular country generally depends on the importance of fishing as an 

economic activity.16 However, in developing countries that have compelling development 

needs, funds available for management of natural resources are generally restricted.17 Hence, 

in most cases, the financial capacity is not sufficient to develop reliable management systems. 

This in turn affects the implementation of the PAFM.18 Financial constraints are a structural 

problem that extends beyond the scope of any legal analysis. The international regime 

provides for financial assistance, but this assistance is limited to addressing specific issues 

and will never suffice to tackle structural problems.19 Therefore, in analysing the 

differentiated capabilities of developing countries, a more effective, equitable and enduring 

approach would not focus on the financial resources they lack, but on how can they use their 

resources to greatest effect. 

6.2.2 Socio-political context 

Fisheries management and the implementation of the PP require consideration of the socio-

economic context in which it operates.20 Developing countries are mostly countries with 

economic instability and high social demands.21 Fishing in developing countries takes place in 

a context of complex interactions between large-scale and small-scale fisheries.22  

 

15 For example, Anthony Smith et al, 'Implementing harvest strategies in Australia: 5 years on ' (2014) 71(2) 
ICES Journal of Marine Science 195, 199, commenting on the significant costs incurred in setting and 
maintaining the scientific and institutional requirements for the implementation of harvest strategies and PAFM 
in Australian commonwealth fisheries.  
16 For example, Lugten and Andrew (n 13), 29 ; Md Mostafa Shamsuzzaman and Mohammad Mahmudul Islam, 
'Analysing the legal framework of marine living resources management in Bangladesh: towards achieving 
Sustainable Development Goal 14' (2018) 87 Marine Policy 255, 262. 
17 For example, Lugten and Andrew (n 13), 28; Contraloría General de la República, Agenda Situación actual de 
la pesca y acuicultura en el Departamento del Magdalena (Contraloría Delegada Sector Agropecuario, 2009) , 
11. 
18 Lugten and Andrew (n 13), 28. 
19 Ibid, 28. 
20 The United Nations Convention on the Law of the Sea, opened for signature 10 December 1982, 1833 UNTS 
(entered into force 16 November 1994) ('UNCLOS'), article 61; Agreement for the Implementation of the 
Provisions of the United Nations Convention on the Law of the Sea of 10 December 1982 relating to the 
Conservation and Management of Straddling Fish Stocks and Highly Migratory Fish Stocks, opened for 
signature December 4 1995, ILM 34, 1542 (entered into force December 11 2001) ('UNFSA'), article 6 (c). 
21 Ratana Chuenpagdee, 'A matter of scale: prospects in small-scale fisheries ' in Ratana Chuenpagdee (ed), 
World small-scale fisheries: contemporary visions (Eburon Uitgeverij BV, 2011) 21, 25. 
22 Sebastian Mathew, 'Small-scale fisheries perspectives on an ecosystem-based approach to fisheries 
management' (2003) 47 Responsible fisheries in the marine ecosystem , 2. The definition of large scale and 
small-scale fisheries is adopted by each individual State. In general, small scales fishing is undertaken using 
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Development objectives are usually given priority over social goals.23 Likewise, fisheries 

management tends to prioritise short-term fish production over long-term conservation.24 

Although small-scale fisheries (SSFs) are an essential source of welfare and food security in 

developing countries, this socio-economic context puts them at a disadvantage over larger-

scale fisheries.25 Small-scale fishing normally takes place in poor living conditions that make 

them more vulnerable to inadequate fisheries management.26 While economic instability and 

social needs are long-term issues,27 the legal regimes can promote a more equitable 

environment for SSFs through a differentiated application of precaution.  

6.2.3 Legal frameworks 

A strong regulatory regime is a necessary precondition for the effectiveness of environmental 

and natural resources management regimes.28 States are encouraged to adopt management and 

conservation measures, including precaution, ‘through an appropriate policy, legal and 

institutional framework’.29 With the support of international organisations such as the FAO, 

developing countries have adopted new - or modified existing - laws to adopt fisheries 

management approaches, including precaution.30 However, in the process of legal adoption, 

little attention has been given to the internal context or the capacity requirements that are 

 

boats of small size and capacity: Hillary Smith and Xavier Basurto, 'Defining small-scale fisheries and 
examining the role of science in shaping perceptions of who and what counts: A systematic review' (2019) 6 
Frontiers in Marine Science 236, 236. 
23 Mathew (n 22), 2. 
24 Ibid, 2. 
25 Chuenpagdee (n 21), 25 ; Mathew (n 22), 2 ; GL Preston, Review of fishery management issues and regimes in 
the Pacific Islands region (Gillet, Preston and Associates Incorporated, 1997) , 22. 
26 John Kurien and Rolf Willmann, 'Special considerations for small-scale fisheries management in developing 
countries' (2009) A fishery manager’s guidebook 404, 7. 
27 Edward H Allison and Frank Ellis, 'The livelihoods approach and management of small-scale fisheries' (2001) 
25(5) Marine policy 377, 378-80 ; Christophe Béné, Bjørn Hersoug and Edward H Allison, 'Not by rent alone: 
analysing the pro‐poor functions of small‐scale fisheries in developing countries' (2010) 28(3) Development 
Policy Review 325, 331. 
28 Daniel C Esty and Michael E Porter, 'National environmental performance: an empirical analysis of policy 
results and determinants' (2005) 10(4) Environment and development economics 391, 394; Michael Faure, 
Morag Goodwin and Franziska Weber, 'Bucking the Kuznets curve: Designing effective environmental 
regulation in developing countries' (2010) 51 Va. J. Int'l L. 95,99.  
29 The FAO International Code of Conduct for Responsible Fisheries Doc. 95/20/Rev/1 (signed and entered into 
force 31 October 1995) ('The FAO Code of Conduct'), art. 7.1.1. See also: Blaise Kuemlangan, 'Legal aspects' in 
Kevern L Cochrane and Serge M Garcia (eds), A Fishery Manager's Guidebook (FAO and Wiley-Blackwell, 
Second ed, 2009) , 107.  
30 For example, OECD, Fisheries and Aquaculture in Colombia (2016) , 18; FAO, Legal frameworks for 
sustainable fisheries and Aquaculture (2021) , 1. 
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necessary for implementing the PP.31 When the legal framework is weak, administrative 

authorities charged with implementation have a wide margin for interpretation that may lead 

to inefficiencies at best, and a lack of application and accountability at worst.32 The chances 

of vague legal statements being effectively implemented by agencies with limited capacity 

capabilities are slim.33 A regulatory design based on the specific legal, economic, political and 

social contexts in which they must function is more likely to be effectively implemented and 

enforced.34  

6.2.4 Scientific capability 

International fisheries instruments require states to access the best scientific information 

available to support critical decision-making, including the application of the PAFM.35 

Likewise, the PAFM was developed as a quantitative methodology based on  calculation 

reference points that account for uncertainty.36 The standard of ‘best scientific knowledge’ 

refers to accurate knowledge about key aspects of a fishery, obtained through scientific 

methods.37 Most methods have been developed by scientists and managers from well-

resourced countries and with a focus on large fisheries.38 For developing countries, the cost 

 

31 Gary E Marchant, 'From general policy to legal rule: aspirations and limitations of the precautionary principle' 
(2003) 111(14) Environmental Health Perspectives 1799,1799; Discussing the adoption of international 
principles more generally:  Jan McDonald, 'From Transplantation to Anticipation: Challenges for Environmental 
Law in a No-Analogue Future' in John H Farrar, Vai Io Lo and Bee Chen (eds), Scholarship, Practice and 
Education in Comparative Law (Springer, 2019) 155, 158 ; Faure, Goodwin and Weber (n 28), 105. 
32 Cochrane (n 13), 18 ; Silvia Salas et al, 'Challenges in the assessment and management of small-scale fisheries 
in Latin America and the Caribbean' (2007) 87(1) Fisheries research 5, 13. 
33 Faure, Goodwin and Weber (n 28), 100. 
34 Ibid, 100; Michael Faure, 'Effectiveness of environmental law: what does the evidence tell us' (2011) 36 Wm. 
& Mary Envtl. L. & Pol'y Rev. 293, 336. 
35 Chapter 5, part 5.3.2 ;  UNFSA (n 20), article 6(3)(a); The FAO Code of Conduct (n 29), article 7.2.1. 
36 Andrew A. Rosenberg, 'The Precautionary Approach in Application from a Manager's Perspective' (2002) 
70(2) Bulletin of Marine Science 577, 579. 
37 Laura J. Richards and Jean-Jacques Maguire, 'Recent international agreements and the precautionary 
approach: new directions for fisheries management science' (1998) 55 Canadian Journal of Fisheries and 
Aquatic Sciences 1545, 1546; Karen L Astles, 'Qualitative ecological risk assessment in fisheries—challenges 
for scientists and managers' (2012) 6 Advances in Environmental Research 222, 224 ; Janet G Webster and Jean 
Collins, 'Fisheries information in developing countries: support to the implementation of the 1995 FAO Code of 
Conduct for Responsible Fisheries' (2005) , ii. 
38 Robin Mahon, 'Does fisheries science serve the needs of managers of small stocks in developing countries?' 
(1997) 54 Canadian Journal of Fisheries and Aquatic Sciences 2207, 2207; Neil L Andrew et al, 'Diagnosis and 
management of small‐scale fisheries in developing countries' (2007) 8(3) Fish and Fisheries 227,230 
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and expertise required to apply such methods are too high39 and some methods are not 

suitable for small-scale fisheries with different biological and socio-economic features, which 

are a majority in some developing countries.40 Limited scientific capacity therefore limits the 

value of the PAFM as a heavily quantitative approach.  

Rather than prioritising efforts to obtain more scientific information, a more nuanced and 

proactive approach to precautionary management would use other sources of knowledge at 

hand, including using qualitative methods.41 Likewise, instead of asking how to obtain more 

scientific data, a differentiated approach would focus on the decisions managers are able to 

make with the data they have available.42  

6.2.5 Administrative capability 

Fisheries management under international standards demands strong administrative 

capacity.43 The PAFM requires that decision-makers gather and interpret information, identify 

potential threats, and adopt and enforce appropriate management measures, all while taking 

into account biological and socio-economic considerations.44 The formation of this knowledge 

requires training on a broad range of technical and organisational skills45 which many 

developing countries lack.46 Moreover, some structural issues such as understaffing, or 

insufficient monitoring, hamper the ability to perform management tasks such as control and 

enforcement of precautionary measures.47 While these weaknesses can be attributed to 

 

39 Robert E Johannes, 'The case for data-less marine resource management: examples from tropical nearshore 
finfisheries' (1998) 13(6) Trends in Ecology & Evolution 243, 1; Fikret Berkes et al, Managing small-scale 
fisheries: alternative directions and methods (IDRC, 2001) , 40 ; Alejandro Espinoza-Tenorio, Ileana Espejel 
and Matthias Wolff, 'Capacity building to achieve sustainable fisheries management in Mexico' (2011) 54(10) 
Ocean & coastal management 731, 738. 
40 Andrew et al (n 38), 230 ; Melinda Agapito et al, 'Beyond the basics: improving information about small-scale 
fisheries', Transdisciplinarity for Small-Scale Fisheries Governance (Springer, 2019) 377, 378. 
41 A. T. Charles, 'The precautionary approach and `burden of proof' challenges in fishery management' (2002) 
70(2) Bulletin of Marine Science 683, 683. 
42 Johannes (n 39), 4. 
43 Kevern L Cochrane, Neil L Andrew and Ana M Parma, 'Primary fisheries management: a minimum 
requirement for provision of sustainable human benefits in small‐scale fisheries' (2011) 12(3) Fish and Fisheries 
275, 277. 
44 Astles (n 37), 224, 246; Lugten and Andrew (n 13), 31. 
45 Conner Bailey and Svein Jentoft, 'Hard choices in fisheries development' (1990) 14(4) Marine policy 333, 333. 
46 Espinoza-Tenorio, Espejel and Wolff (n 39), 738; Bailey and Jentoft (n 45), 333. 
47 Cochrane (n 13), 16; Lugten and Andrew (n 13), 31; Martin Sjöstedt and Aksel Sundström, 'Overfishing in 
Southern Africa: a comparative account of regime effectiveness and national capacities' (2013) 15(5) Journal of 
Comparative Policy Analysis: Research and Practice 415, 424; Cacaud (n 13), 265. 
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financial constraints to a large extent, they are also a consequence of traditional management 

approaches that regard fisheries as predictable entities that can be managed by centralised 

agencies.48 Less centralised and more simplified and participatory management approaches 

have been widely promoted as preferable for developing countries.49 Such approaches may 

also have the benefit of giving decision-makers access to a broader range of knowledge and 

perspectives. 

Part 6.2 has outlined the main capacity constraints that affect developing countries’ ability to 

implement the PAFM. While financial conditions and complex socio-economic contexts are 

structural problems that are unlikely to be resolved in the near future, there are opportunities 

to shift the implementation of the PP towards an approach that builds on the unique legal, 

technical and management features of each country. The following part presents three 

principles that advance this objective in the design and implementation of fisheries 

management laws.  

6.3 Principles to address developing countries’ capabilities  

Based on a synthesis of interpretations of international and domestic laws of precaution, 

CBDR and the PAFM, three principles are proposed to inform the legal design and 

implementation of fisheries laws to address the legal, technical and administrative capacity 

constraints of developing countries identified in part 6.2 above. These principles are:  

1. That the PP should be explicitly adopted and enshrined in law; 

2. Precautionary decision-making requires local knowledge and participation; and 

3. That the PP should be implemented incrementally. 

 

48 Jose Maria Orensanz et al, 'What are the key elements for the sustainability of S-fisheries?' (2005) 76(2) 
Bulletin of Marine Science 527, 530; Robin Mahon, Patrick McConney and Rathindra N Roy, 'Governing 
fisheries as complex adaptive systems' (2008) 32(1) Marine Policy 104, 104; Poul Degnbol et al, 'Painting the 
floor with a hammer: technical fixes in fisheries management' (2006) 30(5) Marine Policy 534, 534. 
49 For example, Berkes et al (n 39); Neil Andrew and Louisa Evans, Approaches and frameworks for 
management and research in small-scale fisheries in the developing world (WorldFish, 2009) , 2; Cochrane, 
Andrew and Parma (n 43), 275. 
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6.3.1 Principle 1: The PP should be explicitly adopted and enshrined in 
law 

Abstract environmental principles do not create specific obligations.50 Principles must take 

the form of a legal obligation to be applied in concrete situations51 and precaution, in 

particular, as an abstract principle, only acquires meaning when adopted within a specific 

context.52  

International fisheries agreements provide an operational framework for the PP, but these 

instruments do not directly apply to domestic jurisdictions.53 Individual states have the 

discretion to implement the PAFM either through policy, national legislation or as a 

procedure.54 If only a policy, precaution provides general guidance and flexibility but does not 

directly apply to specific decisions.55 Alternatively, or complementarily, the PP can be 

adopted as a legally binding rule that decision-makers are obliged to follow.56 As a procedure, 

precaution underpins procedural mechanisms for environmental or natural resources 

management, such as granting rights or licenses.57 States can adopt precaution as one or a 

combination of these options,58 depending on such factors as legal style, political strategies, or 

 

50 Jonathan Verschuuren, Principles of Environmental Law. The Ideal of Sustainable Development and the Role 
of Principles of International, European, and National Environmental Law (2003) , 144 
51 Ibid, 144 
52 Chapter 3, Part 3.3.  
53 Richard Barnes, 'The convention on the law of the sea: An effective framework for domestic fisheries 
conservation?' in David Freestone, Richard Barnes and David Ong (eds), The Law of the Sea: Progess and 
Prospects (Oxford University Press, 2006) 233), 253; William Edeson, 'Towards long-term sustainable use: 
some recent developments in the legal regime of fisheries' in A.E Boyle and D. Freestone (eds), International 
Law and Sustainable Development (Oxford University Press, 1999) 165), 168. 
54 Marchant (n 31), 1799. 
55 Konrad Von Moltke, 'The relationship between policy, science, technology, economics and law in the 
implementation of the precautionary principle' in David Freestone and Ellen Hey (eds), The Precautionary 
Principle and International Law (Kluwer Law International, 1996) 97, 97; Marchant (n 31), 1801-02; Larry 
Alexander and Frederick Schauer, 'Is Policy within Law's Limited Domain' (2007) 26 U. Queensland LJ 221, 
222. 
56 Warwick Gullett, 'The Precautionary Principle in Australia: Policy, Law & Potential Precautionary EIAs' 
(2000) 11 Risk: Health, Safety and Environment 93, 124; Paul Stein, 'A Cautious Application of the 
Precautionary Principle Opinion' (2000) 2 Environmental Law Review 1, 2. 
57 Marchant (n 31), 1801-02; Annecoos Wiersema, 'Adversaries or partners? Science and the precautionary 
principle in international wildlife treaty regimes' (2008) 11(4) Journal of International Wildlife Law and Policy 
211, 238. 
58 John Moffet, 'Legislative options for implementing the precautionary principle' (1997) 7 Journal of 
Environmental Law and Practice 157, 158. 
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even the advice of international organizations.59 Principle 1, however, recommends that it 

should be adopted in legislation.  

The proposition that the PP should be enshrined in law consists of two components. The first 

argues that the PP is more likely to be implemented when adopted in legislation. Adoption in 

legislation refers to the codification in statutes adopted by a legislative body, as opposed to 

adoption as a policy statement.60 A provision in legislation is more enforceable against 

decision-makers, whereas policies have limited influence in decision-making and are not 

enforceable.61 This conceptual differentiation does not suggest that legislation and policy are 

alternative forms of regulation. On the contrary, they usually converge in a regulatory 

setting.62  

The second component requires a proactive legal formulation that defines the core 

components of the PP to guide its application. The mere enunciation of the principle per se in 

legislation is not sufficient to create a concrete obligation.63  A legal formulation of the PP 

should provide substantive elements that can guide decision-makers at the fishery level.64 For 

this purpose, the law should indicate the four core components of the PP.65 Firstly, the legal 

provision should indicate the level or threshold of tolerable impact of fishing over the 

ecosystem. Secondly, the law should adopt a threshold of uncertainty that sets the amount and 

type of information necessary to justify precautionary measures. Thirdly, the legal provision 

should indicate whether precaution is a mandatory requirement or guiding criteria, and lastly, 

the legal formulation should specify the expected response when the triggers are met. This 

 

59 D. Pesendorfer, 'Converging ideas about risk regulation? The precautionary principle in national legal 
systems', Understanding Environmental Policy Convergence: The Power of Words, Rules and Money (2011) 
209, 233; William R Edeson, David Freestone and Elly Gudmundsdottir, Legislating for sustainable fisheries: a 
guide to implementing the 1993 FAO compliance agreement and 1995 UN fish stocks agreement (World Bank 
Publications, 2001) , 26.  
60 Faure, Goodwin and Weber (n 28), 112-13. 
61 Verschuuren (n 50), 145 ; Alexander and Schauer (n 55), 221 
62 Frederick Schauer, 'The Convergence of Rules and Standards' (2003) NZL Rev. 303, 309. 
63 Warwick Gullett, 'The Contribution of the Precautionary Principle to Marine Environmental Protection: From 
Making Waves to Smooth Sailing?', Frontiers in International Environmental Law: Oceans and Climate 
Challenges (Brill Nijhoff, 2021) 368, 393-4. 
64 Annecoos Wiersema, 'A train without tracks: rethinking the place of law and goals in environmental and 
natural resources law' (2008) 38 Envtl. L. 1239, 1296. 
65 Based on Chapter 4, part 4.3. 
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substantive formulation will guide the application of precaution through specific measures 

and procedures.66  

In countries with limited administrative capacity or where the system of judicial oversight is 

not robust, the lack of a legal obligation is likely to result in discretionary and even arbitrary 

or token applications of precaution.67 Vague and imprecise formulations leave administrative 

authorities with the discretion to interpret and apply them based on the values, priorities and 

interests of the government of the day.68 Explicit mechanisms adopted as legislated rules are 

more likely to be implemented in developing countries than open-ended and flexible 

policies.69  

The adoption of PP in fisheries legislation may require legal reform in those countries where 

it is incorporated or defined. Legal reform processes in developing countries can often be 

slow and determined by the political agenda.70 If fisheries management law is not a priority, 

the PP is not likely to be adopted in the short term. In those circumstances, highlighting the 

importance of precaution at the policy level is better than nothing. While legal adoption is 

preferable, a policy on precautionary fisheries management can help to bolster its relevance as 

a decision-making mechanism and provide a first step towards eventual legislation.   

6.3.2 Principle 2: Precautionary decision-making needs local knowledge 
and participation 

Principle 2 addresses the difficulties developing countries face in obtaining scientific 

information and implementing the PAFM in accordance with international standards, which 

reflects the contextual nature of the PP. In some cases, local knowledge is the only source 

 

66 Wiersema, 'A train without tracks: rethinking the place of law and goals in environmental and natural 
resources law' (n 64), 1297. 
67 Hans-Bernd Schafer, 'Rules versus standards in rich and poor countries: Precise legal norms as substitutes for 
human capital in low-income countries' (2006) 14 Sup. Ct. Econ. Rev. 113, 118; 7 ; Faure (n 34), 336 ; Marchant 
(n 31), 1802; Eric Biber and Josh Eagle, 'When does legal flexibility work in environmental law' (2015) 42 
Ecology LQ 787, 800. 
68 Froukje Maria Platjouw, Environmental law and the ecosystem approach: maintaining ecological integrity 
through consistency in law (Routledge, 2016) , 121. 
69 Schafer (n 67), 119 
70 Julio Faundez, 'Legal reform in developing and transition countries: Making haste slowly' (2000) (1) Law, 
Social Justice and Global Development , 1 
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available to understand a fishery.71 This Principle, therefore, proposes that local knowledge 

should inform substantive decisions about whether there is a risk of harm triggering 

application of the PP, and procedural decisions about whether and how to apply the PP.  

Local knowledge refers to the knowledge obtained by fishers through practice and tradition.72 

Fishers have developed experience of local ecology, climate, weather, organisation or 

administration systems.73 This knowledge can be a vital source of information on variables 

such as changes in stocks and environmental conditions, behaviour and abundance of target 

species, variation in stock numbers, and stock declining or depletions.74 Fishers’ experience 

extends beyond biological data to include relevant economic, social and institutional 

knowledge.75 These qualitative insights are a valuable source of information about potential 

sources of harm.76 The use of fishers’ knowledge may therefore afford evidence of a potential 

harm that merits the adoption of precautionary action. Fishers’ observations that a fishery is 

threatened may indicate that the application of precaution is merited through anticipatory 

measures, while more knowledge is obtained.77  

 

71 Simon Batterbury and Tim Forsyth, 'Environmental transformations in developing countries' (1997) 163(2) 
Geographical Journal 126,127; Arun Agrawal, 'Dismantling the divide between indigenous and scientific 
knowledge' (1995) 26(3) Development and change 413, 424 
72 The knowledge of fishers is also referred to as traditional knowledge or local knowledge. Traditional 
knowledge is the knowledge obtained by a community through generations by cultural transmissions about the 
resources in a particular environment. The knowledge that is acquired by practice instead of by historical 
transmission is called local knowledge: Fikret Berkes, 'Sacred Ecology: Traditional Ecological Knowledge and 
Resource Management' (1999)  , 8. Edward J Hind, 'A review of the past, the present, and the future of fishers' 
knowledge research: a challenge to established fisheries science' (2015) 72(2) ICES Journal of Marine Science 
341,341. This thesis uses the term fishers’ knowledge in a broad sense to include traditional and local knowledge 
hold by communities, resource users and stakeholders.  
73 Berkes et al (n 39), 29; Robert E Johannes, Milton MR Freeman and Richard J Hamilton, 'Ignore fishers’ 
knowledge and miss the boat' (2000) 1(3) Fish and Fisheries 257, 266. 
74 Johannes, Freeman and Hamilton (n 73); Fikret Berkes, Johan Colding and Carl Folke, 'Rediscovery of 
traditional ecological knowledge as adaptive management' (2000) 10(5) Ecological applications 1251, 1259.  
75 Robert L Stephenson et al, 'Integrating fishers’ knowledge research in science and management' (2016) 73(6) 
ICES Journal of Marine Science 1459, 1462; James R McGoodwin, 'Integrating fishers’ knowledge into fisheries 
science and management' (2006) Menzies CR (ed.) 175, 183. 
76 B Paterson, 'Integrating fisher knowledge and scientific assessments' (2010) 13(6) Animal Conservation 536, 
536; Selina Stead, Tim Daw and Tim Gray, 'Uses of fishers' knowledge in fisheries management' (2006)  , 77; 
Pascale Baelde, 'Using fishers' knowledge goes beyond filling gaps in scientific knowledge-Analysis of 
Australian experiences' in Nigel Haggan, Barbara Neis and Ian Baird (eds), Fishers' Knowledge in Fisheries 
Science and Management (UNESCO, 2007) 381; Jerry Ravetz, 'The post-normal sciences of precaution' (2005) 
52(6) Water science and technology 11,11. 
77  Charles (n 41), 686; Berkes et al (n 39), 42 ; Hind (n 72), 352 ; Johannes (n 39), 1. 
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The importance of local knowledge as complementary to scientific knowledge has been 

increasingly recognized both by the FAO and scholarly literature. 78 The FAO Code of 

Conduct provides that the best scientific evidence should take into account the knowledge of 

resource users to validate scientific findings and provide a holistic view of the fisheries.79 

Despite the significance of local knowledge, its influence in management is still hampered by 

a lack of integration into mainstream fisheries science.80 Moreover, the guidelines for the 

adoption of the PAFM are based on stock assessments as the starting point for precautionary 

management.81  While these assessments are necessary to identify risks of harm, they are 

data-intensive, and rely largely on costly methods that developing countries struggle to 

obtain.82  

The law plays a critical role in promoting fishers’ knowledge and participation as necessary 

sources of information for precautionary decision-making. Implicit in Principle 2’s emphasis 

on local knowledge, is that the decision-making processes by which the PP is implemented 

must provide mechanisms for their participation or input. Participation allows fishers to be 

involved in decisions that affect their access to the resources.83 However, domestic laws 

generally offer little guidelines on how to incorporate local knowledge into fisheries 

management.84 At the least, fisheries law should explicitly provide for the use of local 

knowledge as a component of the best available information and as a requirement for 

 

78 For example, Mahon (n 38), 2209; Pascale Baelde, 'Fishers' description of changes in fishing gear and fishing 
practices in the Australian South East Trawl Fishery' (2001) 52(4) Marine and Freshwater Research 411, 411; 
Charles (n 41), 686; Alida Bundy and Anthony Davis, 'Knowing in context: an exploration of the interface of 
marine harvesters' local ecological knowledge with ecosystem approaches to management' (2013) 38 Marine 
Policy 277. 
79 The FAO Code of Conduct (n 29), art. 7.1.1. 
80 Hind (n 72), 352; Johannes, Freeman and Hamilton (n 73), 266 ; Nigel Haggan, Barbara Neis and Ian G Baird, 
'Fishers' knowledge in fisheries science and management' (2007) , 355; Steven Mackinson and Leif Nottestad, 
'Points of view: combining local and scientific knowledge' (1998) 8(4) Reviews in fish biology and fisheries 481, 
482. 
81 Chapter 5, section 5.3.2. 
82 Mahon (n 38), 2209; P Degnbol and Astrid Jarre, 'Review of indicators in fisheries management–a 
development perspective' (2004) 26(1) African Journal of Marine Science 303, 303; Paterson (n 76), 536 
83 James Meadowcroft, 'Participation and sustainable development: modes of citizen, community and 
organisational involvement' in William Lafferty (ed), Governance for Sustainable Development (2004) , 12.  
84 Cristiana S Seixas and Marina ARM Veira, 'Fisher’s knowledge and the ecosystem approach to fisheries: legal 
instruments and lessons from five cases studies in coastal Brazil' in Johanne Fischer et al (eds), Fishers’ 
knowledge and the ecosystem approach to fisheries (FAO, 2015) 231, 236 ; A Cinti, W Shaw and J Torre, 
'Insights from the users to improve fisheries performance: fishers’ knowledge and attitudes on fisheries policies 
in Bahía de Kino, Gulf of California, Mexico' (2010) 34(6) Marine Policy 1322, 1333. 
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decision-making. The law should define what constitutes local knowledge and provide the 

mechanisms that allow decision-makers to engage with local fisheries.85 Supportive 

legislation will reduce the element of discretion on fisheries authorities to decide what 

knowledge to consider.  

The use of fishers’ knowledge in developing countries faces multiple barriers. Underlying 

social and economic conditions of fishers, such as access to education and training, may 

hamper their opportunities to engage in information gathering- and participation more 

broadly.86 Moreover, the implementation of mechanisms to obtain local knowledge can create 

additional administrative burdens. For example, it requires decentralised management 

structures to facilitate accessing local knowledge.87 Obtaining local knowledge from fishers 

can require capacity building  within fisheries authorities.88  Fisheries authorities also need to 

have procedures to evaluate and balance the relevance of local knowledge when that may 

contradict quantitative data.89 However, for some developing countries these costs can be less 

than the social, economic and environmental costs of delaying precautionary decisions while 

scientific knowledge is obtained. 

6.3.3 Principle 3: The precautionary principle should be implemented 
incrementally, based on states’ capabilities  

Principle 3 proposes that, with limited scientific and management capabilities, developing 

countries should gradually improve their implementation of the PP. Principle 3 represents a 

shift in traditional precautionary thinking, from the data that is required to make sound 

 

85 Robert S Pomeroy, 'Community-based and co-management institutions for sustainable coastal fisheries 
management in Southeast Asia' (1995) 27(3) Ocean & Coastal Management 143, 146; Robert S Pomeroy and 
Fikret Berkes, 'Two to tango: the role of government in fisheries co-management' (1997) 21(5) Marine policy 
465, 469. 
86 Becky L Jacobs, 'The Role of Law in Reducing Barriers to Citizens Participation in Community-Based Natural 
Resource Management Models' (2016) 3 International Journal of Open Governments 1,89. 
87 Piers Blaikie et al, 'Knowledge in action: local knowledge as a development resource and barriers to its 
incorporation in natural resource research and development' (1997) 55(2) Agricultural systems 217,232.  
88 Pomeroy (n 85), 146. 
89 Blaikie et al (n 87), 232; Thomas F Thornton and Adela Maciejewski Scheer, 'Collaborative engagement of 
local and traditional knowledge and science in marine environments: a review' (2012) 17(3) Ecology and Society 
8,23; Julie Raymond-Yakoubian, Brenden Raymond-Yakoubian and Catherine Moncrieff, 'The incorporation of 
traditional knowledge into Alaska federal fisheries management' (2017) 78 Marine Policy 132,  
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decisions to making the best management decisions  when scientific data is not available.90 

This Principle develops the concept of ‘differentiated precaution’ discussed in Chapters 4 and 

5. Differentiated precaution allows states to adopt the PP based on their individual capabilities 

and in the manner that interferes least with their development needs.91  

Principle 3 recognises that implementing the PP occurs along a continuum. States with limited 

scientific data will focus on assessing and managing their fisheries based on qualitative 

indicators of the status and use of the resources. At this ‘basic’ level of application, 

precautionary measures should prioritise access to the most vulnerable resource users and 

should focus on the conservation of the resources. With more information and resources, 

states are able to use more sophisticated, quantitative mechanisms to assess the status of 

fishery resources, estimate risks and determine precautionary reference points. These 

capabilities will support applications of the PP that integrate economic objectives into 

management decisions.  

The transition from a ‘basic’ to a more ‘sophisticated’ level of precautionary management is 

determined by the interplay of knowledge, capacity-building and monitoring and enforcement 

mechanisms. Fisheries management is an ongoing process of learning, creating efficiencies, 

and enhancing scientific and institutional capabilities.92 Developing countries are expected to 

improve their abilities with the support of the international community,93 by learning from 

their own experiences and by strengthening their ability to produce more knowledge.94 

Improving monitoring and research does not always require increased budget allocations. In 

some cases, improvements can be obtained by allocating resources more efficiently.95   

 

90 Johannes (n 39), 4. 
91 Chapter 4 part 4.3; Chapter 5, part 5.3.  
92 Kevern L Cochrane, A fishery manager's guidebook: Management measures and their application (Wiley - 
Blackwell 2002) , 4. 
93 William L. Andreen, 'Environmental Law and International Assistance: The Challenge of Strengthening 
Environmental Law in the Developing World' (2000) 25(1) Columbia Journal of Environmental Law 18,63. 
94 Ruth Greenspan Bell and Clifford Russell, 'Environmental policy for developing countries' (2002) 18(3) Issues 
in Science and Technology 63, 70. 
95 Benjamin Carbonetti, Robert Pomeroy and David L Richards, 'Overcoming the lack of political will in small 
scale fisheries' (2014) 44 Marine policy 295-301, discussing that low-capacity states can make progress in 
fisheries management by allocating budget and regulatory efforts on enhancing community engagement and co-
management.   
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Principle 3 is consistent with scholarship that views fisheries management in developing 

countries as a process of finding the best decisions possible when data is not obtainable. Bene 

et al. suggest that developing countries might adjust their fisheries management objectives to 

prioritise the socio-economic needs of local communities, to focus on their capacity to 

provide labour and income to local households.96 As they reach the ‘macroeconomic 

conditions for rent maximisation’, they will improve the ability to manage their fisheries 

accordingly.97 In the same sense, Cochrane et al. propose that developing countries with 

limited institutional capacity should prioritise ecological resilience, food security and poverty 

reduction as primary management goals.98 The transition between primary management, 

based on the need to avoid disaster, and optimum tertiary management based on international 

best practice, should be gradual.99 Both proposals coincide in suggesting that developing 

countries should adjust their management objectives, as their economic, institutional and 

scientific capacities grow more robust.100  

The principle that PP be implemented incrementally relies on the adoption of precaution in 

law which frames the procedural application at all levels of development as proposed by 

Principle 2. Likewise, consistent with Principle 2, integrating local knowledge and 

community participation is essential to identify existing capabilities and adopt precautionary 

measures accordingly.  

6.4 Conclusion   

This Chapter has synthesised and distilled the relationship between the PP, the principle of 

CBDR and the PAFM. In its first part this Chapter analysed how the capabilities of 

developing countries affect the operationalisation of the PP in fisheries management. While 

the economic and socio-political contexts are underlying issues unlikely to be overcome in the 

short term, legal, technical and administrative factors can be accounted for in an approach to 

‘differentiated precaution’. In its second part, this Chapter has set out three guiding principles 

 

96 Béné, Hersoug and Allison (n 27), 340. 
97 Ibid, 325. 
98 Cochrane, Andrew and Parma (n 43), 280 
99 Ibid, 280. 
100 Ibid, 285 ; Béné, Hersoug and Allison (n 27), 325. 
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for how developing countries can implement a differentiated approach to precaution in 

fisheries management. 

The differentiated approach to the PP proposed in this Chapter is novel in three respects:  

• Firstly, it relies on a legal framework that adopts precaution in substantive law and 

facilitates flexible procedures for implementation at the fishery level (Principle 1).  

• Secondly, precautionary decision-making uses an extended knowledge base by using 

local knowledge to both fill knowledge gaps in scientific knowledge and to assess 

broader sources of uncertainty. Local knowledge is enhanced by fishers’ participation 

in the adoption of precautionary measures (Principle 2).  

• Thirdly, the PP allows for incremental application when developing countries need to 

prioritise social objectives to avoid detriments to disadvantaged resource users 

(Principle 3).  

These three principles provide the thematic framework for the following three chapters, which 

investigate how they are currently met, or not met, in Australian, Chilean and Colombian 

fisheries management. This investigation then provides the basis for recommendations for law 

reform.  
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Chapter 7 Adoption of the precautionary principle in 
fisheries legal frameworks 

7.1 Introduction 

This is the first of three chapters that use a comparative analysis of Australia, Chile and 

Colombia to test the principles for differentiated precaution in fisheries management, 

identified in the previous Chapter. Together, the purpose of these case-studies is two-fold. 

Firstly, they investigate how each country’s domestic fisheries management regimes reflect 

the principles for differentiated precaution proposed in Chapter 6.1 They then identify further 

reforms needed to operationalise the precautionary principle (PP) in fisheries management in 

a way that accounts for their differentiated capabilities.2  

This Chapter focuses on Principle 1 articulated in Chapter 5 which suggests that the PP 

should be adopted and enshrined in the law.3 As noted in Chapter 6, the principle that 

precaution should have a basis in law has two limbs: that the PP should be adopted in 

fisheries legislation; and that the PP can be best operationalised when the law gives it 

substantive content.4 Following the logic of these propositions, Part 7.2 analyses how 

Australia, Chile and Colombia have adopted the PP in their fisheries’ legal frameworks. For 

this purpose, this part explores three questions: 1) has the country adopted the PP?; 2) does 

the legal formulation address the substantive components of the PP?; and 3) how does the 

legal framework facilitate operationalisation of the PP in decision-making?  

The three countries reflect different approaches in relation to explicit adoption. While 

Australia and Chile have included the PP in their fisheries legislation, Colombia has not. 

Instead, Colombia resorts to case law and general environmental legislation as the base for its 

application. Hence, this analysis includes investigation of constitutional jurisprudence to 

interpret the content of the PP. In Australia and Chile, this investigation was not necessary, as 

 

1 Chapter 1, part 1.1. Subsidiary research question 4.  
2 Chapter 1, part 1.1. Subsidiary research question 5.  
3 Chapter 5, Part 5.2  
4 E. Fisher, J. Jones and R. von Schomberg, 'Implementing the precautionary principle: Perspectives and 
prospects', Implementing the Precautionary Principle: Perspectives and Prospects (2006) 1,1. 
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the main obligation to apply the PP emerges from fisheries legislation. As analysed in  Part 

7.2, the legal formulations adopted in the three countries resemble largely the wording of 

international formulations. These legal formulations do not offer a substantive content that 

can guide the application of the PP, except in Australia where the Harvest Strategy Policy 

(HSP) clarifies the understanding of some of the components of the PP.  

Part 7.3 then considers the lessons and implications of the comparative analysis. It highlights 

the developments in the legal frameworks in the three countries as the starting point for a 

contextualised application of the PP. In Australia and Chile, the legal adoption of the principle 

has established the PP as a fundamental component for sustainable fisheries. However, the 

legal formulations do not provide sufficient clarity on what the PP entails and further 

guidance for its application is required in the three countries.  

Consistent with the socio-legal methodology adopted for this thesis5, these chapters are based 

on doctrinal analysis of the relevant laws and cases that stipulate the PP, in order to 

understand the law applicable in each country. This analysis is complemented by inputs from 

the semi-structured interviews with personnel in national fisheries agencies, non-government 

organisations (NGOs), fishing associations and research organisations to clarify interpretation 

and understanding of the PP in each jurisdiction.6 The Australian case study examines 

fisheries managed by the Commonwealth government.7 In the case of Chile and Colombia, 

most sources were found in Spanish without an official translation to English. The researcher 

translated and interpreted these materials. Interviews were also conducted in Spanish and 

translated.  

7.2 The articulation of the precautionary principle in fisheries laws   

This part analyses how the PP has been adopted in the legal frameworks for fisheries 

management of Australia, Chile and Colombia. It examines whether the PP has been adopted 

in legislation, whether the legal formulation addresses the substantive elements of PP 

 

5 Chapter 2, part 2.3. 
6 Consistent with the scope set for this thesis, this analysis does not include legal provisions or policies 
concerning the application of the PP to the protection of non-target species. Chapter 1, part 1.3. 
7  Chapter 1, Part 1.3.  Also, note 15 below. 
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identified in Chapter 3, and whether the way in which the PP is adopted provides sufficient 

guidance for its operationalisation. Table 7.1 sets out the key laws and instruments referred to 

in the substantive analysis. 

 Australia Chile Colombia 

Fisheries 
legislation  

Fisheries Management 
Act 1991 (Cth) 

Fisheries 
Administration Act 
1991 (Cth) 

 Ley No. 18.892 de 1989 [Fisheries 
Law Act] (Chile)  

Ley No. 20657 de 2013 [Fisheries 
Law Amendment Act] (Chile 

 Ley 13 de 1990 [Fisheries 
Law Act] (Colombia) 

Ley 99 de 1993 
[Environmental Law Act  
(Colombia) 

Fisheries 
agency 

Australian Fisheries 
Management Authority 
(AFMA) 

National Fisheries and Aquaculture 
Undersecretariat 

(SUBPESCA) 8 

National Fisheries and 
Aquaculture Authority 
(AUNAP)9  

Relevant 
fisheries 
Policies 

Harvest Strategy 
Policy10  

Guidelines for the 
implementation of the 
Commonwealth 
Fisheries Harvest 
Strategy Policy.11 

None Política Integral para el 
Desarrollo de la pesca 
sostenible 2015 (Colombia) 
[Comprehensive Fishing 
Policy] 

PP 
formulation  

Where there are threats 
of serious or 
irreversible 
environmental damage, 
lack of full scientific 
certainty should not be 
used as a reason for 
postponing measures to 
prevent environmental 
degradation.12 

Management and conservation of 
resources shall be exercised with 
more caution when scientific 
information is uncertain, unreliable or 
incomplete.  

The absence of sufficient, reliable or 
complete scientific information 
should not be used as a reason to 
postpone or not to adopt conservation 
and management measures.13 

Where there are threats of 
serious and irreversible 
harm, lack of full scientific 
certainty shall not be used as 
a reason for postponing the 
adoption of efficient 
measures to prevent 
environmental 
degradation.14 

Table 7-1– Key information for comparative analysis   

 

8 In Spanish, Subsecretaría de Pesca y Acuicultura. 
9 In Spanish, Autoridad Nacional de Pesca y Acuicultura. 
10 Department of Agriculture and Water Resources, Commonwealth Fisheries Harvest Strategy Policy (Second 
ed, 2018) . 
11 Department of Agriculture and Water Resources, Guidelines for the Implementation of the Commonwealth 
Fisheries Harvest Strategy Policy (Second ed, 2018) . 
12 Department of Agriculture Water and the Environment, 'Intergovernmental Agreement on the Environment' 
<https://www.environment.gov.au/about-us/esd/publications/intergovernmental-agreement>, section 3.5.1; 
Fisheries Management Act (1991) (Cth) ('FMA'), section 4.  
13 Ley No. 20657 de 2013 (Chile) ('Fisheries Law Amendment Act (Chile) '), Article 1C.   
14Ley 99 de 1993 (Colombia) ('Environmental Law Act (Colombia)') , Article 1.6. 
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7.2.1 Australia  

Adoption of the PP in fisheries legislation  

Australian fisheries legislation explicitly incorporates the PP. Fishing in Australian 

Commonwealth waters (beyond three nautical miles of the coast) is governed by national 

legislation - the Fisheries Management Act 1991 (Cth) (the FMA).15 When it was enacted, the 

FMA imposed on AFMA a general duty to ensure that fisheries activities were conducted 

consistently with the principles of ecologically sustainable development (ESD),16 but did not 

mention the PP specifically.17 The general reference to the principles of ESD provided little 

guidance as to how precaution should influence AFMA’s management decisions,18 so the 

FMA was modified in 1997 to adopt the PP as one of the principles that AFMA must apply in 

the performance of its functions.19 The 1997 amendment provided that AFMA should ensure 

that fisheries activities are conducted ‘in a manner consistent with the ESD principles and the 

exercise of the PP’.20 This provision was modified in 2006 to reduce the emphasis on the PP 

and balance its application with the other ESD principles.21  

 

15 The FMA also applies to fisheries within three nautical miles when a joint authority agreement is in place or 
when the adjacent State has passed exclusive management responsibility to the Commonwealth: David 
Borthwick, 'Review of Commonwealth Fisheries: Legislation, Policy and Management', Department of 
Agriculture,  Appendix 3; AFMA, 'Joint authority fisheries' <https://www.afma.gov.au/fisheries/joint-authority-
fisheries>. 
16 Warwick Gullet, Fisheries Law in Australia (Lexis Nexis, 2008) , 120. The adoption of the PP in the was 
influenced by the Intergovernmental Agreement on the Environment (IGAE), entered into between the 
Commonwealth, States and territories.16 The IGAE set up a framework for environmental and natural resources 
management, largely inspired by the principles for sustainable development contained in the 1992 Rio 
Declaration on Environment and Development. The IGAE adopts precaution as one of the principles that should 
inform policy and decision-making towards ecologically sustainable development (ESD) across Australia. 
Department of Agriculture Water and the Environment, 'Intergovernmental Agreement on the Environment' (n 
12), section 3.5.1.  
17 Gullet (n 16), 120. 
18 Ibid, 120; David Nicholls and Tom Young, 'Australian Fisheries Managament and ESD - the One that got 
Away?' (2000) 17(4) Environmental and Planning Law Journal 272, 276; Glenn Sant, 'The Evolution and 
Impact of Precautionary Fisheries Law and Policy in Australia: An Environmental NGO Perspective' in Rosie 
Cooney and Barney Dickson (eds), Biodiversity and the Precautionary Principle (Earthscan, 2005) , 101. 
19 Fisheries Legislation Amendment Act 1997 (Cth) ('FLAA'), Paragraph 6(b) that modifies Section 3 of the 
FMA. 
20 The original Section 3(b) provision stated that AFMA must ensure that fisheries activities were conducted “in 
a manner consistent with the principles of ecologically sustainable development and the exercise of the 
precautionary principle (…)”   
21 The initial provision placed high emphasis on the PP. This triggered a series of challenges to AFMA decisions 
for applications of the principles in ways not warranted in the circumstances:  Gullet (n 16), 120.  
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The current provision stipulates that:  

(1) The following objectives must be pursued by the Minister in the administration of this Act and 
by AFMA in the performance of its functions: (…) 
(b) ensuring that the exploitation of fisheries resources and the carrying on of any related 

activities are conducted in a manner consistent with the principles of ecologically sustainable 
development (which include the exercise of the PP), in particular the need to have regard to 
the impact of fishing activities on non-target species and the long-term sustainability of the 
marine environment (…)22  

Section 4 of the FMA provides that the PP has the same meaning as in the Intergovernmental 

Agreement on the Environment,23 namely: 

Where there are threats of serious or irreversible environmental damage, lack of full scientific 
certainty should not be used as a reason for postponing measures to prevent environmental 
degradation. 

In the application of the PP, public and private decisions should be guided by: 

i. careful evaluation to avoid, wherever practicable, serious or irreversible damage to the 
environment; and 

ii. an assessment of the risk-weighted consequences of various options.24 

Pursuant to the FMA itself, Australia has adopted the PP in its key policy relating to stock 

management. The HSP establishes the framework for setting of harvest levels and managing 

Commonwealth fish stocks sustainably and profitably.25 The HSP formed part of a 

government strategy to address overfishing and manage the broader environmental impacts of 

fishing.26 The HSP derives from a ministerial direction from the Minister of Fishing on to 

AFMA to ‘take a more strategic approach to the setting of total allowable catch and/or effort 

 

22 FMA (n 12) , Section 3(b), (emphasis added). 
23 Ibid, 4(1)  
24 Department of Agriculture Water and the Environment, 'Intergovernmental Agreement on the Environment' (n 
12), section 3.5.1  
25 The HSP was released in 2007 as part of the government strategy to reduce overfishing and recover overfished 
stocks, avoid further species from becoming overfished and manage the broader environmental impacts of 
fishing: Peter Gooday et al, 'Harvest strategy policy and stock rebuilding for commonwealth fisheries in 
Australia' in OECD (ed), The Economics of Rebuilding Fisheries (OECD Publishing, 2010) , 116. 
26 Nick Rayns, 'The Australian government's harvest strategy policy' (2007) 64 ICES Journal of Marine Science 
596, 596. 
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levels in Commonwealth fisheries, consistent with a world’s best practice Commonwealth 

Harvest Policy’.27 The HSP is positioned as one of the cornerstones of fisheries management 

in Australia’s Commonwealth fisheries.28 The Guidelines for Implementation of the 

Commonwealth Fisheries Harvest Strategy Policy (the Guidelines) provide advice and 

guidance with the application of the HSP.  

The HSP adopts the same formulation of the PP as the IGAE.29 It consistently provides that 

the higher the level of uncertainty about the state or performance of the fishery against the 

targets and limits, the more precautionary fishery management should be to respond to 

mitigate or offset potential risks.30 The HSP requires all Commonwealth fisheries to adopt a 

harvest strategy that sets the targets and limits for stock management and the decision rules to 

maintain harvesting within biologically safe and productive levels.31 In so doing, it provides 

an operational framework for implementing the PP.  

Substantive components of the principle  

Both the FMA and HSP adopt the definition of the PP specified in the IGAE, which stipulates 

that the risk of harm that triggers the operation of the principle is ‘threats of serious or 

irreversible harm.’32 By requiring the harm to be ‘serious or irreversible’, the formulation 

suggests that decision-makers need high levels of scientific understanding to assess the 

 

27 Department of Agriculture Water and the Environment, '2005 ministerial direction to AFMA' 
<https://www.agriculture.gov.au/fisheries/domestic/harvest_strategy_policy/2005_ministerial_direction_to_afma
>; See also: Gooday et al (n 25), 116; Rayns (n 26), 596; Richard McLoughlin and Nick Rayns, 'Australia's 
Commonwealth-Managed Fisheries' in R. Quentin Grafton et al (eds), Handbook of Marine Fisheries 
Conservation and Management (Oxford University Press, 2010) , 341.  
28 Together with the Commonwealth Fisheries Bycatch Policy (out of the scope of this thesis), and the 
Guidelines for the Ecologically Sustainable Management of Fisheries (examined in Chapter 9), these policies 
provide a basis for managing the risk caused by commercial fishing: Department of Agriculture and Water 
Resources (n 11), 1.  
29 Department of Agriculture and Water Resources (n 10), glossary.  
30 Department of Agriculture and Water Resources (n 11), 6.  
31 Ibid; Gooday et al (n 25), 116. 
32 Department of Agriculture Water and the Environment, 'Intergovernmental Agreement on the Environment' (n 
12), section 3.5.1 
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severity of the harm before the principle can be invoked.33  It excludes lesser forms of harm 

from the scope of precautionary management.34  

Despite the threshold set in legislation, the HSP provides more specific guidance that suggests 

a lower measure of impact before the PP is triggered. It provides that fishing mortality should 

not expose fishing species to ‘unacceptable risk’.35 The Guidelines define two types of risk: 

the biological risk of exceeding the limit reference points and exposing the species to 

unsustainable harvesting levels;36 and the economic risk of not achieving the maximum  

returns to the Australian economy.37 Thus, in the HSP the PP is applied to prevent the 

occurrence of biological and economic harm. The thresholds for each of these harms are 

determined by the limit reference points and the maximum economic yield (MSY) calculated 

at the fishery level.38 The HSP provides that that fish stocks should be maintained above a 

biomass limit39 at least 90 per cent of the time.40 Thus, at a fishery level, the risk of harm is 

likely to be set at a level lower than serious or irreversible.  

The uncertainty threshold refers to the amount of knowledge about the potential harm that 

justifies the application of the PP.41 The uncertainty threshold set in the IGEA indicates 

that precaution is only invoked when decision-makers face a “lack of full scientific 

certainty” in relation to the risk of serious or irreversible harm. 42 As discussed in Chapter 3, 

this threshold is problematic because full scientific certainty is an unachievable standard.43 

 

33 Warwick Gullett, 'Legislative development of the precautionary principle: the EPBC Amendment (Declared 
Commercial Fishing Activities) Act 2012 and forthcoming changes to the Fisheries Management Act 1991' 
(2012) Australian Environment Review 405,405; W. Gullett, 'The threshold test of the precautionary principle in 
australian courts and tribunals: Lessons for judicial review', Implementing the Precautionary Principle: 
Perspectives and Prospects (2006) 182, 189; Deborah Peterson, 'Precaution: principles and practice in Australian 
environmental and natural resource management' (2006) The Australian Journal of Agricultural and Resource 
Economics 469, 476; Paul L  Stein, 'Are Decision-Makers too cautious with the precautionary principle?' (2000) 
17(1) Environmental and Planning Law Journal 3, 6.  
34 Evan Hamman et al, 'The effectiveness of the Precautionary Principle in protecting Australia's endangered 
species' (2015) , 24. 
35 Department of Agriculture and Water Resources (n 11), 2.2. at 5. 
36 Ibid. 
37 Ibid. 
38 Department of Agriculture and Water Resources (n 10), 6. 
39 The biomass limit is the limit beyond which the risk to the stock is regarded as unacceptable: ibid, 6 
40 Ibid. 
41 Chapter 3, part 3.3.2. 
42 Department of Agriculture Water and the Environment, 'Intergovernmental Agreement on the Environment' (n 
12), section 3.5.1. 
43 Chapter 3, part 3.3.2. 
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The legal formulation fails to indicate what level of evidence is required to trigger concerns 

about uncertainty.44 While the HSP does not clarify that level of evidence, it provides 

guidelines to quantify and account for uncertainty in the calculation of reference points.45 It 

also requires harvest strategies to be adopted based on ‘reliable scientific information’.46  

The Australian formulation of the PP is a negative obligation. Rather than directing any 

specific action, it provides that uncertainty ‘should not be used as a reason for postponing 

measures to prevent environmental degradation’.47 The IGAE formulation contained in the 

FMA clarifies this negative obligation in two ways: it provides that  decision-making should 

be “guided by careful evaluation to avoid, wherever practicable, serious or irreversible 

damage to the environment”;48 and that “decision-making should be guided by an assessment 

of the risk-weighted consequences of various options.”49 Instead of strengthening the PP, 

these qualifiers weaken it, by subjecting the taking of precautionary measures to an analysis 

of practicability and risk-benefit. This gives decision-makers the option to disregard 

protective measures on political or economic grounds.50  

The FMA contains a strong legal mandate requiring AFMA to pursue a list of management 

objectives which include the ‘exercise’ of the PP.51 The word ‘exercise’ indicates that AFMA 

must seek to apply the principle, which is a stronger obligation that merely having regard to 

it.52 However, the strength of this obligation is diluted by the requirement to give equal 

weight to all its management objectives.  

The list of management objectives includes ‘implementing efficient and cost-effective 

fisheries management’, and ‘maximising the net economic return from fisheries to the 

Australian community’. There is no guidance on how AFMA should ‘pursue’ these 

 

44 Gullet (n 16), 120-21; Stein (n 33), 6.  
45 Department of Agriculture and Water Resources (n 11), 6.  
46 Ibid 2.6, 10.  
47 Department of Agriculture Water and the Environment, 'Intergovernmental Agreement on the Environment' (n 
12), section 3.5.1. 
48 Ibid, section 3.5.1. 
49 Ibid, section 3.5.1. 
50 Warwick Gullett, Chris Paterson and Elizabeth Fisher, 'Substantive Precautionary Decision-Making: The 
Australian Fisheries Management Authority 's "Lawful Pursuit" of the Precautionary Principle' (2001) 7(2) The 
Australasian Journal of Natural Resources Law and Policy 95, 112. 
51 Section 7 FAA ibid, 102 . 
52 Gullet (n 16),117.  
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potentially conflicting objectives. Hence, AFMA has the discretion to emphasise one 

objective over the others, depending on the specific context and factors.53 Hence, the PP is 

given a different weight in every case depending on the contextual factors and on a fishery-

specific basis.  

Does the legal formulation facilitate the implementation of the PP?  

The explicit adoption of the PP in fisheries legislation has established the PP as an essential 

criterion in decision-making,54 strengthened AFMA’s legal authority to consider precaution, 

and clarified the ‘role’ of the PP in decision-making. By providing that AFMA should 

‘exercise’ the PP as part of the objectives for fisheries management, the legal provision 

suggests a strong mandate, and reduces discretion as to whether or not to apply the principle.55 

However, and importantly, the legal formulation provides little guidance about the concrete 

obligation that ‘exercising’ the PP entails. The language used is vague and potentially 

contradicts the anticipatory nature of precaution.56 Moreover, the FMA does not specify a 

positive action to be taken once the thresholds are met, which weakens the potential of the PP 

to anticipate harm under uncertainty.57  

The HSP has filled some of the gaps in the legislative formulation, by providing specific 

guidance on how to assess the risk of harm and uncertainty. As highlighted by one of the 

study participants,  

having a set of predetermined rules and management strategies has reduced the 
contentiousness of the decision-making process: everyone has a thorough understanding of the 
process of decision-making and the potential precautionary outcomes.58 

 

53 Borthwick (n 15) 21. 
54 L. K. Kriwoken, L. D. Fallon and D. R. Rothwell, 'Australia and the precautionary principle: Moving from 
international principles to domestic and local implementation', Towards Principled Oceans Governance: 
Australian and Canadian Approaches and Challenges (2006) 181 ,186. 
55 Warwick Gullett, 'The Contribution of the Precautionary Principle to Marine Environmental Protection: From 
Making Waves to Smooth Sailing?', Frontiers in International Environmental Law: Oceans and Climate 
Challenges (Brill Nijhoff, 2021) 368, 394. 
56 Paul Stein, 'A Cautious Application of the Precautionary Principle Opinion' (2000) 2 Environmental Law 
Review 1, 2 ; K. Woolaston and E. Hamman, 'The operation of the precautionary principle in Australian 
environmental law: An examination of the Western Australian White shark drum line program' (2015) 32(4) 
Environmental and Planning Law Journal 327, 341. 
57 Gullett (n 33), 182. 
58 Interview Aus#8 (research).   
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However, the lack of substantive content affects the consistency in the application of the PP to 

decisions that involve the balance between biological, social and economic objectives.59  

Several study participants expressed the view that trade-offs between conflicting objectives 

are decided at AFMA’s discretion.60  This echoed the findings of a review of Commonwealth 

fisheries legislation undertaken in 2012, which documented the perception of stakeholders 

about inconsistent application of the PP by AFMA.61 The associated risk of such a wide 

discretion is the tendency for AFMA to prioritise fisheries catch objectives with less attention 

to the environmental implications of decision-making.62 Greater clarity through legislative or 

policy direction on how to decide trade-offs when applying the PP would constrain AFMA’s 

discretion and ensure a truly precautionary use of the PP.63  

7.2.2 Chile  

Adoption of the PP in fisheries legislation  

As with Australia, Chile’s fisheries law explicitly refers to precaution. The Legislative Act 

18.892 of 1989 (Fisheries Law Act) was amended in 2013 to include a precautionary 

approach to fisheries management. The statutory formulation of the precautionary approach 

resembles the formulation in the FAO Code of Conduct of Responsible Fisheries.64 It 

provides that conservation and management measures and legal interpretation should take into 

account the precautionary approach in two ways:  

i. Management and conservation of resources shall be exercised with caution when scientific 
information is uncertain, unreliable or incomplete; and  

ii. The absence of sufficient, reliable or complete scientific information, should not be used 
as a reason to postpone or not to adopt conservation and management measures.65 

 

59 Peterson (n 33), 489;  Gullett, 'The Contribution of the Precautionary Principle to Marine Environmental 
Protection: From Making Waves to Smooth Sailing?' (n 55), 394. 
60 Interview Aus#1 (research); Interview Aus#9 (research), Interview Aus#3 (research) ; See also: Borthwick (n  
52. 
61 Ibid. The explicit scope of the Review was ‘the broad fisheries management policy and legislative framework 
to test whether it is in line with government, industry and community expectations.’ 
62 Ibid, 53. 
63 Ibid, 57. 
64 The FAO International Code of Conduct for Responsible Fisheries Doc. 95/20/Rev/1 (signed and entered into 
force 31 October 1995) ('The FAO Code of Conduct'), article 7.5. 
65 Fisheries Law Amendment Act (Chile) (n 13), Article 1C. 
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Fisheries management was the first legal regime in Chile to explicitly incorporate the PP.66 

Before 2013, the PP was accepted and recognised implicitly by virtue of Chile’s adherence to 

the international instruments that contained it.67 Chile has ratified the 1982 Convention on the 

Law of the Sea (UNCLOS) and has also been an active participant in the negotiations of the 

United Nations Fish Stock Agreement (UNFSA).68 However, according to the Constitution, 

norms of international law do not have direct application within the Chilean legal framework 

and need incorporation via legislation.69 Thus, before its incorporation in the Fisheries Law 

Amendment Act (Ley No. 20657 de 2013), (the Fisheries Law Amendment Act) the legal basis 

for precautionary decision-making was informal at best.70  

Substantive components of the principle  

The legal formulation of the precautionary approach does not indicate an explicit threshold of 

harm. This suggests that the precautionary approach applies to any risk of environmental 

harm, not just significant harm. However, the application of PP must be considered in 

conjunction with the statutory objective of fisheries management under the Fisheries Law 

Amendment Act, which is to guarantee the conservation and sustainability of fisheries. This is 

defined as:  

 

 

 

66 Sebastián Rebolledo Aguirre, 'Enfrentando Paradigmas: ciencia, derecho y precaución' (2014) Actas de las VII 
Jornadas de Derecho Ambiental 411, 435. 
67 Jorge Bermúdez Soto, 'Fundamentos de derecho ambiental' (2015) Valparaíso: Pontificia Universidad 
Católica de Valparaíso ,  Ezio Costa Cordella, 'Principio de Precaución y Regulación Ambiental en Chile: 
Operando sin instrucciones pero operando' (2014) 6 Revista Justicia Ambiental 159, 159; Alberto Olivares 
Gallardo, 'Los principios ambientales en la actividad del Tribunal Constitucional' (2016) 14(2) Estudios 
Constitucionales 435, 435; Pilar Moraga Sariego, 'Los principios del Derecho Ambiental según la jurisprudencia 
nacional' (2015) Colecciones Jurídicas de la Corte Suprema (Informes Académicos) , 21; Liliana Galdámez 
Zelada, 'Medio ambiente, constitución y tratados en Chile' (2017) 50(148) Boletín mexicano de derecho 
comparado 113, 136. 
68SUBPESCA, 'Tratados internacionales' <https://www.subpesca.cl/portal/616/w3-article-872.html>. Chile 
adhered the UNCLOS on 25 August 1997, Decreto Supremo 1391 de 1997.  
69 Rebolledo Aguirre (n 66), 435; Costa Cordella (n 67), 173. 
70 In general environmental law, the principle was embraced in some judicial decisions without establishing a 
clear precedent and sometimes in ways that denied the essence of the principle: Osvaldo Urrutia Silva, 
'Jurisprudencia nacional, nuevos Tribunales Ambientales y derecho internacional del medio ambiente' (2013)(40) 
Revista de derecho (Valparaíso) 475, 478. 
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the responsible use of hydrobiological resources in accordance with the local, national and 
international norms and regulations, as applicable, so as to maintain the socio-economic 
benefits of such use in time without compromising the growth and development opportunities 
for future generations.71  

Thus, the law rules out the application of the PP to cases of negligible or insignificant harm 

that can also affect the socio-economic performance of the fishery.72  

The Fisheries Law Amendment Act implicitly prescribes a threshold of harm in the form of 

the MSY. It provides that a designated scientific committee73 should estimate a biological 

reference point that indicates the status of each fishery stock based on its MSY level.74  MSY 

is defined as the higher harvesting level that can be obtained from a stock without affecting its 

sustainability.75 Harvesting levels that exceed MSY are considered unsustainable.76 Thus 

precaution is needed when harm is “unsustainable” because it exceeds MSY.  

The threshold of uncertainty in the Fisheries Law Amendment Act is established as ‘the 

absence of sufficient, reliable or complete scientific information’.77 As with Australia, this 

does not set a specific level of certainty or knowledge that would justify the adoption of 

precautionary measures.78 Rather, it stipulates a negative criterion for the information that 

triggers the application of the principle. This formulation, therefore, gives decision-makers 

broad discretion to decide when the information does not comply with these characteristics, 

which in turn can result in subjective applications of the principle.79  

The precautionary approach, as formulated in the Fisheries Law Amendment Act, contains 

two action directives. Firstly, the law provides that decision-makers ‘should be more cautious 

when information is uncertain, unreliable, or inadequate.’80 Although this provision contains a 

positive mandate, it does not explain what this commandment would entail in practice. 

Secondly, it provides the negative prescription that ‘lack of sufficient, reliable or complete 

 

71 Fisheries Law Amendment Act (Chile) (n 13), Article 2, numeral 61) 
72 Chapter 3, part 3.3.1; Chapter 5, Part 5.3.1.  
73 The role of the scientific committees is discussed in Chapter 8.  
74 Chapter 9 discusses the implications of these provisions for the operationalization of the PP in Chile.  
75 Fisheries Law Amendment Act (Chile) (n 13) Art. 2, 60. 
76 Ibid. 
77 Ibid, Article 1C. 
78 Chapter 3, Part 3.3.1; Chapter 5, Part 5.3.1.  
79 FAO, Informe Final - Acuerdo para la revisión de la Ley General de Pesca y Acuicultura (FAO, 2016) , 36. 
80 Fisheries Law Amendment Act (Chile) (n 13). Article 1C. 
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information shall not be used as a reason for postponing the adoption of conservation and 

management measures’.81 As has been discussed in this thesis previously, this gives decision-

makers the discretion to justify the lack of adoption of precautionary action on grounds other 

than the lack of information.82 In this sense, the legal formulation is weak.  

With regards to the nature of the legal mandate, the Fisheries Law Amendment Act provides 

that the PP should be considered in the adoption of conservation and management measures.83 

This is a weak instruction that confers on the fisheries agency (SUBPESCA) the discretion to 

implement precautionary measures or disregard application of the PP.84 The law provides 

further that the principle also applies in the interpretation of the law. This statement 

potentially broadens the scope of the principle, to require both administrators and courts to 

apply the PP when applying or interpreting the law.  

Does the legal formulation facilitate the implementation of the PP?  

Before it was expressly included in the Fisheries Act, the lack of clarity about the legal status 

of the PP resulted in an inconsistent understanding and application  by fisheries decision-

makers.85 The legislation did not adopt precautionary elements such as reference points, and 

decision-making permitted economic factors to dominate decision-making criteria over 

conservation goals.86 Although notions of precaution influenced fisheries management in 

some cases,87 in general its application was limited and informal.88   

 

 

81 Ibid.  
82 Chapter 3, part 3.3.4.  
83 Fisheries Law Amendment Act (Chile) (n 13), Article 1C. 
84 FAO (n 79), 36. 
85 Interview Ch#7 (Government); Ricardo Irarrázabal Sánchez and Sebastián Luengo Troncoso, 'Aplicación de 
principios ambientales en el control jurisdiccional del actuar de la Administración' (2018)(9) Revista de Derecho 
Ambiental 1, 1; Carlos Ruiz-Tagle Vial, 'Derecho y Medio Ambiente en la nueva institucionalidad chilena' 
(2013)(19) Revista de derecho y ciencias penales: Ciencias Sociales y Políticas 99, 111. 
86 Javier Porobic et al, 'Implementing Ecosystem-based Fisheries Management: lessons from Chile's experience' 
(2018) 97 Marine Policy 82, 84. 
87 Carlos P Leal, Renato A Quiñones and Carlos Chávez, 'What factors affect the decision making process when 
setting TACs?: the case of Chilean fisheries' (2010) 34(6) Marine Policy 1183, 1183. 
88 Interview Ch#1 (government); Interview Ch#6 (industry); Interview Ch#7 (government). 
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One study participant noted that:  

for many years, there was a misunderstanding on what the precautionary principle was. It was 
understood that the lack of knowledge and information was justification to maintain the status 
quo. This was a disaster. Some fisheries disappeared.89 

Explicit adoption of the PP was welcomed because it made clear the intention to adhere to the 

PP in fisheries management and provided a formulation that explained it.90 Most research 

participants agreed that legal adoption is a significant advance towards sustainability in 

fisheries.91 One participant indicated that ‘the adoption of the PP, although with gaps, 

empowers fisheries managers to make unpopular decisions because the law imposes the 

obligation to err on the side of caution’.92  

The legal formulation is vague and requires further guidance on its application.93 Some 

participants emphasised that the lack of clarity around the concept of precautionary approach 

could lead to arbitrary management decisions.94 Its relatively recent adoption means there are 

few doctrinal and scholarly analyses of what it entails in a decision-making context. In 2016 

the FAO conducted a review of the Fisheries Law Amendment Act, at the request of 

SUBPESCA, to assess its consistency with international fisheries law instruments.95 The FAO 

found that the formulation of the precautionary approach is consistent with the international 

legal framework, but that the legal provision adopted does not provide the precautionary 

approach with sufficient operational content .96 The FAO recommended the adoption of 

regulations to clarify ambiguous terminology in the Fisheries Law Amendment Act, such as 

‘lack of scientific information’.97 It also suggested that SUBPESCA should develop decision-

making procedures to guide the agency and relevant stakeholders on the implications of 

 

89 Interview Ch#4 (research). 
90 Interview Ch#3 (research); Interview Ch#4 (research).  
91 For example, Interview Ch#9 (NGO); Interview Ch#7 (government); Interview Ch#1(Government); Interview 
Ch#3 (research); Interview Ch#10 (Government); Interview Ch#13(NGO); Interview Ch#14(NGO); Interview 
Ch#5 (Government).  
92 Interview Ch#3 (research); 
93 Interview Ch#3 (research); Interview Ch#5 (government).  
94 Interview Ch#2 (industry), Interview Ch#6 (industry). 
95 FAO (n 79), 8.  
96 Ibid, 36. 
97 Ibid. 
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precautionary management,98 to enhance transparency and communication in the decision-

making process.99   

7.2.3 Colombia  

Adoption of the PP in fisheries legislation  

Colombia has not adopted the PP in its fisheries legislation. Fishing activities in Colombia are 

regulated in the Legislative Act 13 of 1990 (Fisheries Law Act).100 The Fisheries Law Act 

predates key domestic and international documents that promote sustainable development in 

the exploitation of natural resources and the PP in particular, such as the Colombian 

Constitution of 1991,101 the 1992 Rio Declaration,102 the Legislative Act 99 of 1993 

(Environmental Law Act)103 and the FAO Code of Conduct for Responsible Fisheries 1995.104 

In addition, Colombia has not ratified the UNCLOS or the UNFSA.105 These two factors may 

explain the absence of precaution in legislation. However, they do not explain why the most 

recent Fisheries Policy, issued in 2016, and committing to achieving sustainable fisheries, 

does not refer to precaution or the PP.106  

 

 

98 Ibid, 36 – 37. 
99 Ibid. 
100  Ley 13 de 1990 (Colombia) ('Fisheries Law Act (Colombia) ')  
101 Constitución Política de Colombia 1991  ('Colombian Consitution').The Constitution adopted in 1991 has 
been labelled as the ‘green constitution’ because it embraces environmental and natural resources protection as a 
duty on the Colombian Government. Article 79 of the Constitution establishes the ‘right to enjoy a healthy 
environment’ as a fundamental right that has to be protected by the Government.  The Constitution explicitly 
adopts sustainable development as the goal that guides environmental protection, social and economic 
development in Colombia: Julio Cesar Rodas Monsalve, Constitución y Derecho Ambiental (Cargraphics, 2001) 
, 239. 
102 Rio Declaration on Environment and Development,, Report of the UN Conference on Environment and 
Development, Annex I, UN Doc A/Conf. 151/26(VolI) (entered into force 12 August 1992) ('Rio Declaration') 
103 Environmental Law Act (Colombia) (n 14). 
104 The FAO Code of Conduct (n 64).  
105 Giovanny Vega-Barbosa, Steffany Serebrenik-Beltrán and María Camila Aponte-Martínez, 'Colombia y la 
Convención de Naciones Unidas sobre el derecho del mar: análisis jurídico frente al dilema de la ratificación' 
(2018) 45(1) Revista chilena de derecho 105, 105.  
106 The policy is mainly oriented to promote the competitiveness and productiveness of the fishery sector from an 
economic perspective: Ministerio de Agricultura, Política Integral para el Desarrollo de la Pesca Sostenible en 
Colombia (2016) , [Integral Policy for the Sustainable Development of Fisheries in Colombia], section 6. This 
Policy is non-binding on AUNAP but it provides direction for fisheries governance.  
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While the PP has not been adopted in fisheries legislation, it does form part of the country’s 

wider environmental law regime. The Environmental Law Act states that:   

Colombian environmental policy adheres to the following principles (…):  

6. Environmental policies will take into account the result of the process of scientific research. 
However, environmental authorities and individuals shall apply the precautionary principle 
according to which, where there are threats of serious and irreversible harm, lack of full 
scientific certainty shall not be used as a reason for postponing the adoption of efficient 
measures to prevent environmental degradation.107 

The adoption of the PP in the environmental law regime emerges from Article 80 of the 

Colombian Constitution which provides that the State shall guarantee that the use and 

management of natural resources is consistent with sustainable development, the governing 

principle that underpins environmental protection and natural resources management in 

Colombia.108 While the Constitution does not single out the PP, the Constitutional Court has 

elevated it to the category of ‘implicit constitutional principle’109 for two reasons. Firstly, 

precaution is instrumental to the duty to prevent damage and risk to life, health and 

environment by empowering public authorities to intervene before the occurrence of potential 

harm to the environment or to human health.110 Secondly, Article 226 of the Constitution 

provides that ‘[T]he State will promote the internationalization of political, economic, social, 

and ecological relations on the basis of fairness, reciprocity and the national interest’.  

This provision honours the commitments made by Colombia towards solving global 

environmental problems by linking national environmental policy to the wider body of 

 

107Environmental Law Act (Colombia) (n 14), Article 1.6.  
108 Colombian Consitution (n 101) [Constitution of Colombia], article 241. Although there is no explicit 
definition of sustainable development, Article 1.1 of the Environmental Code adopts the principles of sustainable 
development as defined in the 1992 Rio Declaration as the underpinning principles for economic and social 
development : Environmental Law Act (Colombia) (n 14), article 1.1. 
109 Implicit constitutional principles are those that are not named explicitly but arise from the interpretation of the 
Constitution: The Constitutional Court was created by the 1991 Constitution as the final appellate court for 
matters involving the interpretation of the Constitution. As such, the Constitutional Court decides actions for the 
protection of fundamental human rights as well as judicial review of laws, acts and statutes: Manuel Quinche, 
Derecho constitucional colombiano (Editorial Temis S.A Sexta Edición ed, 2015) ,47.  
110  Sentencia C-988 de 2004 (Corte Constitucional [Constitutional Court], M.P. Humberto Sierra Porto, October 
12th, 2004) ('Sentencia C-988 de 2004'), See also, Sentencia T-299 de 2008 (Corte Constitucional 
[Constitutional Court], M.P. Jaime Córdova Triviño, April 3rd, 2008) ('Sentencia T-299 de 2008') and Sentencia 
C-595 de 2010 (Corte Constitucional [Constitutional Court], M.P. Jorge Iván Palacio Palacio, July 27th, 2010) 
('Sentencia C-595 de 2010'); Alejandro Gómez- Velásquez, 'The "constitutionalization" process of the 
international environmental law in Colombia' (2016) 45 Revista de Derecho, Universidad del Norte 1, 23. 
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international environmental law, particularly the Rio Declaration.111 On this basis, the 

constitutional court, has determined that precaution is a component of the environmental 

framework for the protection of the environment112 and should therefore be used in the 

interpretation and application of other principles or legal norms concerned with environmental 

and natural resources protection.113 However, the Constitutional Court been careful to define 

the conditions for its application by administrative authorities to prevent its arbitrary 

application.114  

The Court has established that the principle applies as an exceptional mechanism because, 

under ‘normal circumstances,’ the decisions of environmental authorities must be based on 

scientific research.115 Decision-makers should demonstrate that the thresholds of harm and 

uncertainty, (see following), are met and that the decisions are aimed at preventing the 

relevant harm. Only under these conditions can government authorities restrict activities or 

limit individual rights if it necessary to do so for the protection of the environment.116  

Substantive components of the principle  

Given that fisheries legislation in Colombia does not explicitly adopt the PP, the following 

analysis considers the ways in which the constitutional and environmental law version of the 

PP might be applied to fisheries management. 

The formulation adopted in the Environmental Law Act and considered by the Courts sets a 

harm threshold for triggering the PP higher than that in the Rio Declaration. The 

 

111 Sentencia C-671 de 2001 (Corte Constitucional [Constitutional Court], Jaime Araújo Rentería,  ('Sentencia C-
671 de 2001'). 
112 Sentencia T-299 de 2008 (n 110). 
113 Quinche (n 109 ).The PP has been applied in the resolution of conflict between two constitutional principles, 
for example, Sentencia T-299 de 2008 (n 110) and Sentencia T-360 de 2010 (Corte Constitucional 
[Constitutional Court], M.P. Nilson Pinilla Pinilla, May 11th, 2010) ('Sentencia T-360 de 2010'),  Sentencia T-
236 de 2017 (Corte Constitucional  [Constitutional Court], M.P. Aquiles Arrieta Gómez, April 21st, 2017) 
('Sentencia T-236 de 2017 ') at 5.2.7. 
114 Sentencia T-299 de 2008 (n 110), Sentencia C-988 de 2004 (n 110); and Daniel Monroy and Camilo Ossa, 'El 
principio de precaución en la jurisprudencia constitucional colombiana: incertidumbre científica  y omisiones 
selectivas' (2016) Social Science Research Network , 29. 
115 Sentencia C-293 de 2002 (Corte Constitucional [Constitutional Court], M.P. Alfredo Beltrán Sierra, April 
23rd, 2002) ('Sentencia C-293 de 2002'). 
116 For example, Sentencia C-703 de 2010 (Corte Constitucional [Constitutional Court], M.P Gabriel Eduardo 
Mendoza, September 6th, 2010) ('Sentencia C-703 de 2010'), Sentencia C-220 de 2011 (Corte Constitucional 
[Constitutional Court], M.P. Jorge Ignacio Pretelt, March 29th, 2011) ('Sentencia C-220 de 2011'). 
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Environmental Law Act establishes that the PP can be activated only when there are ‘threats 

of serious and irreversible harm’, rather than Rio’s disjunctive ‘serious or irreversible 

harm’.117 In practice, the Courts have not made any distinction between these two 

prerequisites and have focused their analysis on the seriousness of the potential harm and the 

evidence on which the threat is justified.118 The Constitutional Court has developed the notion 

of significant risk - a risk of harm for which there is evidence of either a high probability of 

occurrence or a high degree of seriousness.119 When facing one of these two circumstances, 

decision-makers could justify the activation of the PP.120 Despite providing clarification, the 

definition provided by the Court still restricts the application of the PP to cases that represent 

a high risk of harm.  

The threshold for uncertainty in the Environmental Law Act is set as the negative ‘lack of full 

scientific certainty’.121 As mentioned in the discussion on Australia and Chile, this is a high 

threshold that fails to indicate how much evidence is required to demonstrate the need to 

apply the PP.122 The Fisheries Law Act provides that management decisions should be based 

on the best scientific evidence and reliable information and statistical data obtained from 

private and public scientists.123  However, there is no provision in the legal framework 

accounting for lack of information. Instead, it assumes that the available information should 

be sufficient to determine the status of the resources and adjust management measures 

accordingly. It essentially expects decision-makers to act based on full scientific certainty. 

The Colombian Constitutional Court has made clear that it is not realistic for decision-makers 

to wait to obtain full scientific certainty before activating the PP.124 Instead, the Court 

 

Environmental Law Act (Colombia) (n 14), art, 1.5.  
118 For example, Sentencia C-502 de 2012 (Corte Constitucional [Constitutional Court] M.P. Adriana Guillén 
Arango, July 4th, 2012) ('Sentencia C-502 de 2012'); Sentencia T-574 de 1996 (Corte Constitucional 
[Constitutional Court], M.P. Alejandro Martinez Caballero, October 29th, 1996 ) ('Sentencia T-574 de 1996')); 
Sentencia C-293 de 2002 (n 115); Sentencia C-071 de 2003 (Corte Constitucional [Constitutional Court], M.P. 
Alvaro Tafur Galvis, February 4th, 2003) ('Sentencia C-071 de 2003') ; Sentencia T-299 de 2008 (n 110) ; 
Expediente 2004-00227-01 (Consejo de Estado, Sección Primera [Council of State], M.P. Guillermo Vargas 
Ayala, December 11th, 2013) ('Expediente 2004-00227-01'); Expediente 2011-00011-01 (Consejo de Estado, 
Sección Primera [Council of State], M.P. Guillermo Vargas Ayala, December 15th, 2016) ('Expediente 2011-
00011-01'). 
119 Sentencia T-236 de 2017 (n 113), 5.3). 
120 Ibid, 5.3. 
121 Environmental Law Act (Colombia) (n 14), article 1.8. 
122 Part 6.2.1 above. 
123 Decreto 2256 de 1991 (Colombia) ('Fisheries Decree (Colombia)')., article 7. 
124 Sentencia T-236 de 2017 (n 113), at 5.1.8.20. 
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considers that the uncertainty threshold is met with ‘objective evidence’ of a potential risk125, 

and when the examination of ‘reliable scientific studies’ leads to ‘evidence of a potential 

harm’.126 The Constitutional Court has thus lowered the threshold of uncertainty by allowing 

government and judicial authorities the flexibility to determine the degree of certainty about 

the potential risk that is required, as long as it is supported by sufficient evidence.  

Regarding the legal obligation for precautionary action, the formulation of the PP in the 

Environmental Law Act establishes a negative commandment, by adopting the standard ‘shall 

not be used as a reason to postpone cost-efficient measures’.127 This formulation is subject to 

the same criticism as the Australian formulation, because it does not require a positive 

response to the benefit of the environment.128 The Colombian formulation adds a further 

qualification that any precautionary measures should be ‘cost-efficient’, so that the benefits of 

its application must outweigh its costs. The Constitutional Court has explained that this 

qualification is necessary for the application of the PP in a way that requires positive action 

but does not paralyse development. 129 In the same vein, the Court has established that 

precautionary responses should be appropriate and necessary for the protection of the 

environment, and the stringency of such measures should be proportional to risk and severity 

of harm.130 The Court has recently added that precautionary measures are interim while more 

research is undertaken and more knowledge is obtained.131 In the absence of a regulatory 

framework for the responses, the Court suggests that decision-makers should adopt those 

measures that are more conducive to the predetermined objectives.132  

 

 

125 Objective evidence is obtained from ‘replicable studies that follow scientific methods and that are validated 
by at least one sector of the community’: ibid at 5.3. 
126 Sentencia C-988 de 2004 (n 110) ; Sentencia T-299 de 2008 (n 110). A similar view is adopted by the Council 
of State that has admitted a degree of sufficient certainty about the occurrence of a potential harm: Expediente 
1998-00097-02 (Consejo de Estado, Sección Primera [Council of State], M.P. Hernan Andrade Rincón, 
September 14th, 2015) ('Expediente 1998-00097-02')  
127 Environmental Law Act (Colombia) (n 14),  article 1.8. 
128 Part 6.2.1 above. Also, Iván Vargas-Chaves, 'Una crítica al principio de precaución desde las tensiones sobre 
su legitimidad y vinculatoriedad' in Gloria Amparo Rodríguez and Iván Vargas-Chaves (eds), Principio de 
precaución: desafíos y escenarios de debate (Editorial Universidad del Rosario, 2017) , 37. 
129 Sentencia T-299 de 2008 (n 110). 
130 Ibid. 
131  Sentencia T-236 de 2017 (n 113). 
132 Sentencia T-299 de 2008 (n  110); and Sentencia T-236 de 2017 (n 113) at 5.3  
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Does the legal formulation facilitate the implementation of the PP?  

Although the PP has not been adopted in fisheries legislation, nonetheless it finds its way into 

Colombian fisheries management in a range of ways. The Constitutional Court has 

established precaution as a core principle of sustainable development and environmental 

protection and a general premise that decision-makers should adopt a precautionary stance 

when faced with the risk of environmental harm in conditions of uncertainty.133 The upshot of 

these developments is that the PP is, at the very least, a tool that decision-makers can use 

when they face uncertainty. 134  

The Constitutional Court has advanced the formulation of the PP by interpreting each of its 

components. Essentially, the Court mandates that each of the components of the PP should be 

defined for the purposes of each activity. Based on recent case law, the PP can now be 

redefined as ‘when, based on objective evidence, it could be established that there is a risk of 

significant harm, decision-makers should adopt transitory, necessary and proportional 

mechanisms aimed at reducing the risk and obtaining further knowledge about it’.135 Although 

this new formulation has emerged within the context of pollution prevention, it can serve as a 

starting point to construct a legal formulation for fisheries.   

There are some features in the fisheries regime itself that are precautionary. These are 

addressed in Chapter 9, which is concerned with the application of the PP through 

management mechanisms. There is agreement among stakeholders that the PP needs explicit 

recognition in fisheries legislation.136 Study participants noted that the PP has been applied in 

specific decisions, such as the reduction of fishing quotas when scientific studies have 

revealed the declining status of some stocks.137 However, they noted further that the 

application has not been consistent in all stocks in similar situations.138 Although an ad hoc 

 

133 Gloria Amparo Rodríguez and Juan Pablo González Cortés, 'Naturaleza jurídica del principio de precaución: 
análisis de caso a partir de la contaminaciíon electromagnética' (2014)(26) Asuntos Económicos y 
Administrativos 465, 477.  
134 Gómez- Velásquez (n 110), 37. 
135 Sentencia T-236 de 2017 (n 113) 
136 Interview Col#1 (research), interview Col#3 (NGO), interview Col#2 (research). 
137 Interview Col#5 (NGO), interview Col#3 (NGO), interview Col#4 (research). 
138 Interview Col#1 (research), interview Col#2 (research). 
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application is better than no application at all, the PP does not currently have sufficient legal 

basis to be enforced as an effective mechanism to protect fishery resources.139  

In summary, in Colombia, a legal rule is needed that sets the framework for the application of 

PP.140 The role of establishing specific thresholds, indicators and responses relies entirely on 

legislative and regulatory mechanisms.141 Without explicit legal adoption, the application of 

the principle relies too heavily on the discretion of decision-makers.142 

7.3 Implications and recommendations for developing countries  

This Chapter presented an overview of how the PP has been adopted in the fisheries law of 

Australia, Chile and Colombia. The different experiences of these countries offer both 

positive lessons and warnings for developing countries seeking to implement the PP. 

7.3.1 Positive lessons  

The PP has been embraced by both developed and developing countries as an essential 

component of sustainable fisheries management.  This is a positive outcome because the PP 

provides an important tool to make decisions under uncertainty and in favour of the 

environment. Developing countries can benefit from a differentiated application of the PP to 

address knowledge gaps and the multiple uncertainties inherent in the fisheries ecosystems. 

The fact that developing countries are considering the PP, even informally, constitutes a shift 

towards a holistic and anticipatory approach to fisheries management. In the case of Australia 

and Chile, the explicit adoption in fisheries regimes demonstrates their commitment to 

granting the PP a prominent role in decision-making and creates accountability on decision-

makers about its application. Although Colombia has not adopted the PP in fisheries 

 

139 Interview Col#1 (research). 
140 Gerd Winter, 'The legal nature of environmental principles in international, EU, and exemplary national law' 
in Gerd Winter (ed), Multilevel Governance of Global Environmental Change (2006) 587, 596 ; Vargas-Chaves 
(n 128), 38 ; Martha Lucia Ovalle and Nidia Castro, 'Introducción al principio de precaución' in Gloria Amparo 
Rodríguez and Iván Andrés Páez Páez (eds), Temas de derecho ambiental: una mirada desde lo público 
(Editorial Universidad del Rosario, 2012) , 86.  
141 Vargas-Chaves (n 128), 47 ; Paola Andrea Santana Plata, 'Las controversias en el derecho internacional 
ambiental y los retos en la aplicación del principio de precaución en el ámbito local' (2013) 30 Revista de 
Derecho Público 1, 45; Rodríguez and Cortés (n 133), 468. 
142 Vargas-Chaves (n 128), 37.  
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legislation, it has gained relevant recognition as a consequence of its explicit adoption in 

environmental legislation and the status of a constitutional principle granted by the 

Constitutional Court.143 These developments provide an initial basis from which to construct a 

contextualised formulation of the principle for fisheries management.   

The analysis in this Chapter demonstrates that legislation grants the PP binding force and 

legitimacy, two features that help to strengthen its legal base in developing countries. The 

legal adoption by Chile and Australia has reduced the discretion on decision-makers over 

whether to apply the PP. Stakeholders in both countries recognize the PP as a fundamental 

component of the legal framework for sustainable fisheries. Similarly, some stakeholders in 

Colombia recognise the need to adopt the PP in legislation to give it greater enforceability. 

7.3.2 Improving the legal adoption of the PP 

Although the PP has been enshrined in legislation, the experience in all three countries 

suggests the need to define the PP in a substantive manner. The three countries under analysis 

have adopted versions of international formulations (Principle 15 of the Rio Declaration or the 

Code of Conduct for Responsible Fisheries) virtually verbatim. These international 

formulations are intentionally vague as their purpose is to guide the implementation of the PP 

within domestic legal frameworks without creating a binding obligation in international 

law.144 However, the operationalisation of the PP within a domestic legal framework needs a 

legal formulation that is adapted to the context in which it is applied. The legal formulation 

should be a clear statement of the substantive obligation created by the PP that addresses who 

must apply it and in respect of which decision.  

None of the three countries have adopted a substantive or proactive formulation that defines 

the core components of the PP to guide its application. This lack of a substantive formulation 

has presented resultant difficulties. The formulations adopted in these countries are 

insufficient to guide the application of the PP in fisheries management. They prescribe what 

should not be done, using uncertainty as an excuse, but fail to indicate a specific action. This 

is particularly so in Chile and Colombia, which have not adopted or established any 

 

143 Santana Plata (n 141), 44. 
144 Chapter 3, part 3.3; Chapter 5, part. 3.3. 
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guidelines for decision-makers. Australia has supported the operationalisation of the PP with 

a Policy that provides a set of rules for setting harvesting levels. Developing countries can 

benefit from the adoption of standardised a set of rules that guide precautionary decision-

making, especially in the absence of a legal mandate, to narrow interpretation gaps.145 

However, it must also be recognised that models like the Australian HSP demand are data-

rich inputs and are therefore expensive to implement and administer. Developing countries 

need to be realistic about their current capabilities and the feasibility of the mechanisms 

adopted. 146 This aspect is explored further in Chapter 9.  

7.4 Conclusion  

This Chapter has compared the legal provisions that adopt the PP in fisheries in Australia, 

Chile and Colombia in order to evaluate the extent to which each country met the terms of 

Principle 1, as proposed in Chapter 6: that the PP should be adopted and enshrined in law.  

The case studies confirm that legislation has contributed to the establishment of the PP as a 

fundamental principle for sustainable fisheries in Australia and Chile. While the PP was 

adopted in Australia in the 1990s, it was more recently adopted in fisheries legislation in 

Chile. In Colombia, the PP has not been given legislative footing but has been subject to 

extensive jurisprudential development based on its expression in environmental legislation.   

The formulations adopted and operating in the three countries adopt vague and ambiguous 

language. Although having a legal basis for the principle is a necessary first step towards a 

differentiated implementation of the PP, the three countries require a formulation that 

addresses the substantive components of the PP, ie. risk of harm, uncertainty, precautionary 

action and legal obligation, with sufficient clarity to provide guidance to decision-makers on 

how to apply the PP. 

The next Chapter investigates how Australia, Chile and Colombia address the information 

requirements of the PP, given their differing research and data collection capacities.  

 

145 Michael Faure, Morag Goodwin and Franziska Weber, 'Bucking the Kuznets curve: Designing effective 
environmental regulation in developing countries' (2010) 51 Va. J. Int'l L. 95, 95-6.  
146 Yong-Shik Lee, 'General Theory of Law and Development' (2017) 50 Cornell Int'l LJ 415,415. 
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Chapter 8 Local knowledge and participation in the 
adoption of the precautionary principle 

8.1 Introduction 

Chapter 8 analyses how local knowledge and participation from fishers can enhance the 

adoption and operationalisation of the PP in developing countries. It develops and applies 

Principle 2 for implementing differentiated precaution in fisheries management:1 that 

precautionary decision-making requires local knowledge and participation. The essence of the 

PP is to enable the adoption of measures to prevent potential threats when there is uncertainty 

about their occurrence. One of the main challenges in the adoption of the PP in fisheries is 

gathering the information necessary to assess fisheries. Countries with limited capacity to 

generate knowledge can find it challenging to identify and address the threats that justify 

precautionary measures. Principle 2 addresses these difficulties suggesting that decision-

makers from developing countries use the knowledge of fishers to expand the science base to 

enhance their understanding of risks and uncertainties.2  

Fishers’ experience can help in the assessment of fisheries and the identification of potential 

harms affecting the resources. The participation of fishers in the analysis of precautionary 

responses is necessary to ensure that their knowledge informs fisheries management.3 This 

Chapter therefore analyses how the legal frameworks in Australia4, Chile and Colombia 

promote the use of local knowledge and their participation in the identification of threats and 

adoption of precautionary actions. Rather than exhaustively evaluating the legal and 

institutional arrangements for fisheries research and participation, which are beyond the scope 

of this thesis, this Chapter focuses specifically on how existing provisions and arrangements 

can improve the implementation of the PP.  

 

1 Chapter 6.3.2. 
2 Chapter 6, Part 6.2. 
3 Chapter 6, Part 6.3. 
4 This thesis is focused on the fisheries managed by the Australian Commonwealth: Chapter 1, part 1.3. 
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Chapter 8 adopts the concept of local knowledge (also referred to as “fishers’ knowledge”) in 

a broad sense to refer to the knowledge of industrial, small-scale, recreational and indigenous 

fishers, developed through experience.5 The term “scientific knowledge” is used to denote 

research-based information, which is generally quantitative and obtained from the application 

of scientific methods.6 The analysis in this Chapter  is not concerned with arrangements that 

grant exclusive territorial use rights within a specific zone to artisanal fisheries established in 

Chile and Colombia.7 While these arrangements are based on the knowledge of fishers and 

their participation in co-management structures, they are exceptional mechanisms in which 

the general rules of precautionary management are altered to reach specific ecological and 

socio-economic objectives.8   

The Chapter proceeds in two parts. Part 8.2 analyses the institutional arrangements for 

integrating knowledge and participation in Australia, Chile and Colombia. This analysis is 

divided into three distinctive ways in which fishers’ knowledge can be used to enhance the 

implementation of the PP: 1) as a data-input to complement scientific knowledge into the 

assessment of their fisheries; 2) in the analysis and assessment of threats of harm; and 3) to 

inform decisions about whether and/or how to apply the PP. It shows that, while the concept 

of local knowledge does not feature significantly in fisheries legislation, each country has 

adopted mechanisms that allow the involvement of fishers in knowledge-generation and 

decision-making.  

Part 8.3 discusses the experiences of Australia, Chile and Colombia in using fishers’ 

knowledge in the application of the PP. It highlights that, while all countries have increasingly 

recognised the value of local knowledge as a data-input to complement scientific knowledge, 

the involvement of fishers in assessment and decision-making has been substantially different 

 

5 Chapter 6, part 6.3.2. 
6 Timothy Daw, 'How fishers count: engaging with fishers' knowledge in fisheries science and management' 
(PhD Thesis, Newcastle University, 2008), 47. 
7 In Colombia, these are known as Exclusive Zone for Artisanal Fishing. In Chile, these are recognized as 
Territorial Use Rights in Fisheries (TURFs). For example: Gustavo San Martín, Ana María Parma and JM 
LOBO Orensanz, 'The Chilean experience with territorial use rights in fisheries' (2010) 24 Handbook of marine 
fisheries conservation and management 324-337; Juliana López-Angarita et al, 'Winners and losers in area-based 
management of a small-scale fishery in the Colombian Pacific' (2018) 5 Frontiers in Marine Science 23  
8 An overview of how these mechanisms operate can be found in: López-Angarita et al (n 7); Stefan Gelcich et 
al, 'Fishers' perceptions on the Chilean coastal TURF system after two decades: problems, benefits, and 
emerging needs' (2017) 93(1) Bulletin of Marine Science 53, 53. 
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in each instance. In Australia, the involvement of fishers in both scenarios is regarded as 

necessary to provide a broad view and understanding of fisheries, threats and precautionary 

decisions. Chile, in contrast, enables participation of fishers only in limited circumstances, 

due to past problems with industry capture. Colombia has introduced regulations aimed at 

integrating local knowledge into decision-making, but the operational guidance is weak so 

experience to date has been limited. 

In Part 8.4, the Chapter concludes with three recommendations for how Colombia can 

improve its arrangements for knowledge and participation. They are to: adopt a more solid 

legal framework for the integration of local knowledge; to provide cleared direction and 

functions to the existing forums for knowledge production and participation; and to provide 

mechanisms and guidelines to integrate the knowledge of industrial fisheries.  

8.2 Mechanisms for using local knowledge in the adoption of the 
PP  

This part analyses how Principle 2, that differentiated precautionary decision-making requires 

local knowledge and participation from fishers, can be implemented in law. Involvement and 

participation of fishers in knowledge production is usually addressed holistically.9 However, 

following analysis examines three discrete ways in which local knowledge can be used to 

enhance the implementation of the PP:  

i) how the experiences and knowledge of fishers are recognised as data inputs to 

complement gaps in scientific knowledge;  

ii) how local knowledge is used to inform analysis about fisheries and assess whether 

there are risks of harm; and  

iii) how fishers participate in the adoption of decisions underpinned by the PP.  

 

9 For example, Evelyn Pinkerton, 'Partnerships in management' (2002) FAO Fisheries Technical Paper 159, 159; 
Stefan Gelcich et al, 'Exploring opportunities to include local and traditional knowledge in the recently created 
“Marine Management Plans” policy of Chile' in J.  Fischer et al (eds), Fishers’ Knowledge and the Ecosystem 
Approach to Fisheries: Applications, Experiences and Lessons in Latin America’ (2015) 247; 247 F Reyes, S 
Gelcich and M Ríos, 'Problemas globales, respuestas locales: planes de manejo como articuladores de un sistema 
de gobernabilidad policéntrica de los recursos pesqueros' (2017) Propuestas para Chile” Concurso Políticas 
Públicas 2016 121, 132. 
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8.2.1 Local knowledge as data input in the assessment of fisheries  

One of the requirements of the precautionary approach to fisheries management is to base 

decisions on the best information available.10 It is generally assumed that this information 

relates to scientific data obtained principally through stock assessment processes.11 The legal 

frameworks in the three countries under discussions explicitly provide for the performance of 

stock assessments for each of their fisheries, to evaluate the status of their resources and adopt 

management plans accordingly.  

In Australia, the Commonwealth’s Harvest Strategy Policy (HSP) provides the best available 

science and includes stock assessments and quantitative decision rules.12 In Chile, the 

Fisheries Law Amendment Act 2013 provides that reference points should be calculated based 

on an assessment on the biological conditions of the fishery.13 In Colombia, fisheries 

legislation requires that  management decisions be based on available statistical data.14 

Recently, Fisheries Regulation 586( 2019) (Regulation 586)  issued by the Colombian fishing 

authority (AUNAP), provides that management and conservation measures should be based 

on stock assessments.15  

In contrast with the treatment of scientific inputs, the legal basis for considering fishers’ 

knowledge is not robust in any of the three countries under investigation. It will be recalled 

from Chapter 7 that the formulations of the PP in all three countries refer to scientific 

knowledge16, which restricts the use of local knowledge to justify precautionary decisions. In 

 

10 Chapter 5, part 5.3.2. 
11 Andrew A. Rosenberg, 'The Precautionary Approach in Application from a Manager's Perspective' (2002) 
70(2) Bulletin of Marine Science 577, 579; Karen L Astles, 'Qualitative ecological risk assessment in fisheries—
challenges for scientists and managers' (2012) 6 Advances in Environmental Research 222, 224.  
12 Department of Agriculture and Water Resources, Commonwealth Fisheries Harvest Strategy Policy (Second 
ed, 2018) , iii.  
13 Ley No. 20657 de 2013 (Chile) ('Fisheries Law Amendment Act (Chile) '), article 2.58. 
14 Decreto 2256 de 1991 (Colombia) ('Fisheries Decree (Colombia)')., article 7.  
15 Resolución 586 de 2019 (Autoridad Nacional de Pesca y Acuicultura) ('Regulation 586'), art. 2. In Colombia, 
regulations can be issued by administrative authorities to adopt rules descriptions or instruments that allow the 
implementation of legislative acts. Luis Germán Ortega Ruiz, 'El acto administrativo en los procesos y 
procedimientos' (2018) , 11. 
16 Chapter 7, part 7.2.  
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Australia and Chile, there is no explicit legal or policy requirement to document or consider 

the knowledge of fishers.  

In Colombia, there are no provisions in the 1991 Fisheries Law Act concerning the use of 

fishers’ knowledge in decision-making. Moreover, the Constitutional Court has previously 

adopted a narrow view of acceptable data-inputs for the application of the PP, limiting them 

to those obtained from ‘replicable studies or experiments, that follow scientific methods and 

are validated by at least one sector of the scientific community’.17 This decision suggests that 

the PP will not admit consideration to the knowledge of fishers.  However, the Colombian 

Fisheries Policy (2016) recognises that the low use of fishers’ knowledge is problematic, and 

mechanisms are needed to incorporate fishers’ knowledge in fisheries research and 

monitoring.18 The Regulation 586  explicitly provides that fisheries assessments should 

consider the knowledge from fishers,19 but does not define local knowledge or indicate how to 

integrate it with scientific knowledge.  

Despite the lack of legal adoption, local knowledge is relevant in the assessment of threats 

and uncertainties in fisheries management in two ways -fishers provide data inputs to 

scientists and managers and are directly involved in the analysis of the information available. 

All three countries prescribed the completion of logbooks and submission of reports as 

mechanisms to gather data directly from fishers.20 Logbooks are defined in similar terms in 

the three countries as mandatory records of fishing operations undertaken by authorised 

fishery vessels.21 Logbooks are a source of quantitative information of catches, useful for 

 

17 Sentencia T-236 de 2017 (Corte Constitucional  [Constitutional Court], M.P. Aquiles Arrieta Gómez, April 
21st, 2017) ('Sentencia T-236 de 2017 '), 5.3  
18 Ministerio de Agricultura, Política Integral para el Desarrollo de la Pesca Sostenible en Colombia (2016) 
,108. Ibid, 70. 
19 Regulation 586 (n 15), art. 2. 
20 Fisheries Management Act (1991) (Cth) ('FMA'), section 42; Fisheries Management (Logbooks for Fisheries) 
Determination 2018 (Cth) ('Logbooks Determination'); Ley No. 18.892 de 1989 (Chile) ('Fisheries Law Act 
(Chile)'), article 63; Fisheries Decree (Colombia) (n 14), article 149.  
21 FMA (n 20), section 42; Logbooks Determination (n 20); Fisheries Law Act (Chile) (n 13), article 63; Fisheries 
Decree (Colombia) (n 14), article 149. 
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quota control.22 They can also indicate spatial and temporal patterns of fishing effort.23 Their 

value relies on the reliability and accuracy of the information provided by the fishers and the 

ability of managers to collect, verify, store and analyse it.24 Research participants in all three 

countries agreed that, while logbooks are necessary to control catch and quota allocations, the 

knowledge that these mechanisms offer is limited and requires additional processes of 

analysis and monitoring.25 They noted further that the quality of this information can be 

affected by issues such as under-reporting and inaccuracies.26 To address the multiple gaps 

and limitations of systems such as logbooks, fisheries research in the three countries has 

started to recognise the value of local knowledge as a direct source of information to be 

integrated with science inputs for decision-making. Qualitative knowledge from fishers, 

obtained from other research methods, may be more accessible and less expensive to obtain 

than quantitative records.27 

Colombia uses fishers’ knowledge more extensively than Australia and Chile. In Colombia, 

frequent administrative changes before the creation of AUNAP in 201128 hampered the 

capacity to gather and maintain the statistical records of fishing and landings required as a 

 

22 Jose Maria Orensanz, Ana Maria Parma and Ana Cinti, 'Methods to use fishers’ knowledge for fisheries 
assessment and management' in J.  Fischer et al (eds), Fishers’ Knowledge and the ecosystem approach to 
fisheries: applications, experiences and lessons in Latin America (FAO, 2015) , 42; Kerrie P O’Donnell, Philip P 
Molloy and Amanda CJ Vincent, 'Comparing fisher interviews, logbooks, and catch landings estimates of 
extraction rates in a small-scale fishery' (2012) 40(6) Coastal Management 594, 594;  Ana Carolina Esteves Dias 
et al, 'Participatory monitoring of small-scale coastal fisheries in South America: use of fishers’ knowledge and 
factors affecting participation' (2020) 30(2) Reviews in Fish Biology and Fisheries 313, 327.  
23 O’Donnell, Molloy and Vincent (n 22), 594. 
24 Orensanz, Parma and Cinti (n 22), 42. 
25 Interview Col # 5 (NGO), Interview Chi#2 (Industry) ; Interview Chi#4 (research); Interview Chi#5 
(research); Interview Ch#11 (Government); Interview Aus#1 (research); Interview Aus#6 (industry); interview 
Aus#7 (research). 
26 Interview Col#1 (research); Interview Col#2 (research); Interview Ch#9 (NGO); Interview Ch#10 
(Government); Interview Aus #2 (NGO); Aus #3 (research); Interview Aus#5 (NGO); Interview Aus#9 
(research).  
27 Dawit Tesfamichael, Tony J Pitcher and Daniel Pauly, 'Assessing changes in fisheries using fishers’ 
knowledge to generate long time series of catch rates: a case study from the Red Sea' (2014) 19(1) Ecology and 
Society , 18; Robert E Johannes, 'The case for data-less marine resource management: examples from tropical 
nearshore finfisheries' (1998) 13(6) Trends in Ecology & Evolution 243, Ciaran J Kelly and Edward A Codling, 
'‘Cheap and dirty’fisheries science and management in the North Atlantic' (2006) 79(3) Fisheries Research 233, 
233; O’Donnell, Molloy and Vincent (n 22), 607. 
28 Before the creation of AUNAP in 2011, management responsibilities were transferred between four different 
government agencies. This institutional instability affected capacity building and the evolution of the fisheries 
sector: Mario Rueda et al, 'Coastal fisheries of Colombia' in Salas R. et al (eds), Coastal fisheries of Latin 
America and the Caribbean (FAO, 2011) 117-136, 120-21 
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basis for fisheries decision-making.29 During the transition processes, official landings data 

were lost30 and, as commented by some study participants, for many periods fisheries officials 

stopped gathering statistics altogether.31 The knowledge during this period was incomplete 

and largely inaccurate.32 In the absence of reliable information, scientists relied on the 

knowledge of fishers to obtain the information necessary to assess the fisheries and resources. 

With inputs from resource users, researchers have, for example, identified signs of over-

exploitation, such as decreased availability and size that would justify the adoption of 

precautionary measures.33 Local knowledge has also provided information on more general 

issues such as incidental fishing and discards34 or the effects of climate change.35 

Chile has more robust processes to generate knowledge inputs for fisheries management. 

Scientific committees undertake fisheries assessments with data inputs provided by the 

fisheries research institute (IFOP) and other sources.36 Factors such as the diversity of fishing 

practices hamper the capacity to obtain reliable catch reports for stock assessments and 

decision-making.37 Researchers have overcome some of these difficulties by drawing on the 

 

29 Jeffrey Wielgus et al, 'Estimation of fisheries removals and primary economic impact of the small-scale and 
industrial marine fisheries in Colombia' (2010) 34 Marine Policy 506, 506 
30 Ibid, 506 
31 Interview Col#5(NGO), Interview Col #8 (Fishers). 
32 Interview Col#5(NGO), Interview Col#2 (Research). See also: OECD, Fisheries and Aquaculture in Colombia 
(2016) , 10. 
33 A Rodríguez, M Rueda and F Escobar, 'Evaluación directa de las poblaciones de peces grandes pelágicos del 
Pacífico y Caribe continental de Colombia (120 pp)' (2015) INVEMAR y AUNAP. Serie Recursos Pesqueros de 
Colombia-AUNAP ; Lia Gillot and Juan Manuel Diaz, 'La importancia de la información pesquera' in JM Díaz, L 
Guillot and MC Velandia-Diaz (eds), La pesca artesanal en la costa norte del Pacífico colombiano: un horizonte 
ambivalente (Fundación MarViva, 2016) , 64 ; FJ Cuello and Luis Orlando Duarte, 'El pescador artesanal, fuente 
de información ecológica para la ordenación pesquera en el mar Caribe de Colombia' (2010) 62 Proceedings of 
the Gulf and Caribbean Fisheries Institute 463; Camilo  García, 'Conocimiento tradicional: lo que los pescadores 
artesanales del Caribe colombiano tienen para decirnos' (2010) 5(1) Pan-American Journal of Aquatic Sciences 
78; World Wildlife Fund, Especies pesqueras amenazadas a partir de conocimiento tradicional del Distrito 
Nacional de Manejo Integrado Cabo Manglares Bajo Mira y Frontera, Pacífico colombiano (Proyecto 
Colombia BIO, 2019) ; Cristhian Marrugo, Jairo Altamar and Luis Orlando Duarte, 'Caracterización tecnológica 
e índices de captura de elasmobranquios, con redes de enmalle que incorporan anzuelos, utilizadas en el golfo de 
Salamanca (Caribe colombiano)' (2015) Intropica 84,84. 
34 García (n 33), 73 ; Cuello and Duarte (n 33), 463. 
35 García (n 33), 73.  
36 Fisheries Law Amendment Act (Chile) (n 13), article 153.  
37 Cristina Ruano-Chamorro, Maria Dulce Subida and Miriam Fernández, 'Fishers' perception: An alternative 
source of information to assess the data-poor benthic small-scale artisanal fisheries of central Chile' (2017) 146 
Ocean & Coastal Management 67, 68.  
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perceptions of fishers to fill knowledge gaps and assess the reliability of the official data.38 

Studies of Chilean practices have found that, when it is appropriately analysed and 

contextualised by scientists, local knowledge can inform understanding of the status of the 

resources in areas lacking systematic monitoring programs, supporting decision-makers’ 

assessment of the need to adopt precautionary measures.39  

Unlike Colombia and Chile, the challenges of establishing knowledge presented in Australia 

are not related to a lack of the capability to produce information, but with the high standards 

of fisheries assessment and management set by the strict controls in the  HSP.40 The 

implementation of harvest strategies has been challenging in some fisheries that lack the 

necessary information to estimate the precautionary triggers and targets required by the HSP. 

41 In response, researchers have developed techniques to fill the knowledge gaps, including 

obtaining fishers’ knowledge through mechanisms such as consultative arrangements and 

workshops.42  

The three countries offer examples of the increasing recognition of local knowledge as an 

important source of data that complements scientific research, however, the influence of this 

knowledge in decision-making is difficult to verify. Without legal and policy guidance on 

operational aspects, such as how to balance data from fishers with other qualitative data, 

decision-makers and scientists can disregard and be selective about what type of information 

 

38 For example, ibid, 75; Gelcich et al (n 9), 53 ; Ruben H Roa-Ureta, Jorge Henríquez and Carlos Molinet, 
'Achieving sustainable exploitation through co-management in three Chilean small-scale fisheries' (2020) 230 
Fisheries Research 105674, 1 ; Natalio Godoy et al, 'Spearfishing to depletion: evidence from temperate reef 
fishes in Chile' (2010) 20(6) Ecological Applications 1504, 1508; Tyler D Eddy, Jonathan PA Gardner and 
Alejandro Pérez-Matus, 'Applying fishers' ecological knowledge to construct past and future lobster stocks in the 
Juan Fernández Archipelago, Chile' (2010) 5(11) PLoS One 13670, 13670.  
39 Ruano-Chamorro, Subida and Fernández (n 37), 75 ; Eddy, Gardner and Pérez-Matus (n 38), 11; Vladimir 
Garmendia et al, 'The use of fishers’ knowledge to assess benthic resource abundance across management 
regimes in Chilean artisanal fisheries' (2021) 127 Marine Policy 104425, 1. 
40 Pascale Baelde, 'Using fishers' knowledge goes beyond filling gaps in scientific knowledge-Analysis of 
Australian experiences' in Nigel Haggan, Barbara Neis and Ian Baird (eds), Fishers' Knowledge in Fisheries 
Science and Management (UNESCO, 2007) 381, 319. 
41 David Smith et al, 'Reconciling approaches to the assessment and management of data-poor species and 
fisheries with Australia's harvest strategy policy' (2009) Marine and Coastal Fisheries: Dynamics, Management, 
and Ecosystem Science 244, 245; Anthony Smith et al, 'Implementing harvest strategies in Australia: 5 years on ' 
(2014) 71(2) ICES Journal of Marine Science 195, 197; Natalie A Dowling et al, 'Developing harvest strategies 
for low-value and data-poor fisheries: case studies from three Australian fisheries' (2008) 94(3) Fisheries 
Research 380, 389 
42 Smith et al (n 41), 245 ; Dowling et al (n 41), 389 
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to consider.43 In Colombia, particularly, there is no evidence that findings based on local 

knowledge have been considered in the analysis of specific precautionary measures, even 

though science inputs are often lacking.44 One participant expressed the view that fishers’ 

knowledge continues to be under-estimated as a source of information for management.45 

Preconceptions about the quality and reliability of information provided by fishers hindered 

greater reliance on their knowledge inputs.46 Fishers’ knowledge is also scattered across a 

large number of documents that are difficult to trace, adding to the difficulty of using such 

knowledge as an information base.47 In Chile and Australia, integrating this knowledge into 

mainstream science is also discretionary. In these countries, where scientific research is well-

established, scientists and decision-makers can disregard the data obtained from local 

knowledge.48   

8.2.2 Fishers’ knowledge in the analysis of information and assessment 
of threats    

As well as being a data input for scientific studies, local knowledge can be used to validate 

scientific findings and contribute to the assessment of the threats that may affect a fishery.49 

This is achieved by collaborative arrangements between managers, scientists and fishers for 

the analysis of the data and information available, to produce advice and recommendations.50 

The contribution of fishers provides different perspectives from those obtained through 

quantitative methods.51 

 

43 Baelde (n 40), 322.  
44 Cuello and Duarte (n 33); García (n 33).  
45 Interview Col#10 (NGO). 
46 Interview Col#10 (NGO).   
47 OECD (n 32), 14 
48 A risk identified by Baelde (n 40), 322. 
49 Daw (n 6), 20. 
50 Ibid, 20; GR Almany et al, 'Research partnerships with local communities: two case studies from Papua New 
Guinea and Australia' (2010) 29(3) Coral Reefs 567; John F Caddy and Juan Carlos Seijo, 'This is more difficult 
than we thought! The responsibility of scientists, managers and stakeholders to mitigate the unsustainability of 
marine fisheries' (2005) 360(1453) Philosophical Transactions of the Royal Society B: Biological Sciences 59, 
65. 
51 Carl Folke et al, 'Adaptive governance of social-ecological systems' (2005) 30 Annu. Rev. Environ. Resour. 
441-473, 442; Orensanz, Parma and Cinti (n 22), 42; Jason S Link et al, 'Keeping humans in the ecosystem' 
(2017) 74(7) ICES Journal of Marine Science 1947, 1947. 
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In Australia, AFMA has the legal power to establish committees to assist in the performance 

of its functions.52 It established Resource Assessment Groups (RAGs) for most 

Commonwealth fisheries, comprising representatives from scientific, economic, industry and 

management fields.53 RAGs provide advice to AFMA on the status of fish stocks, including 

recommendations on harvesting targets and reference points, the economic status of the 

fishery, and the impacts of fishing on the environment.54 Instead of providing a response to a 

specific management situation, RAGs evaluate alternative options.55 Their advice is required 

to be consistent with AFMA’s objectives, which include exercising the PP to anticipate risks 

in cases of uncertainty.56  

Fishers are involved in these RAGs on the basis of their individual expertise, knowledge and 

experience, rather than as representatives of any particular interest group.57 They contribute 

knowledge and experience in both the particular fishery and industry in general, and support 

the analysis of alternatives in the best interest of the fishery.58 Research participants regarded 

the RAGs as a valuable mechanism for multidisciplinary analysis of the knowledge available 

for decision-making,59 while also identifying some issues in their operation.60 In this sense, 

the RAGs provide a mechanism by which fishers’ perspectives contribute to the decision 

maker’s evaluation of uncertainties and threats.61  

While Australia integrates members from a variety of professional backgrounds, Chile opted 

for science-only committees, which are mandatory for all closed-access fisheries.62 These 

 

52 Fisheries Administration Act 1991 (Cth) ('FAA'), s 60. 
53 AFMA, Resource Assessment Groups - Fisheries Administration Paper 12 (2018)  5 
54 Ibid. 
55 A.D.M Smith, K.J. Sainsbury and R.A. Stevens, 'Implementing effective fisheries-management systes - 
management strategy evaluation and the Australian partnership approach' (1999) 56 ICES Journal of Marine 
Science 967, 975. 
56 FMA (n 20), section 3; David Borthwick, 'Review of Commonwealth Fisheries: Legislation, Policy and 
Management', Department of Agriculture, 36. AFMA (2008) Fisheries Administration Paper 12, 8 
57 AFMA Fisheries Administration Paper No. 7, 4.  
58 AFMA Fisheries Administration Paper No. 7, 4. 
59 Interview Aus#9 (research); interview Aus#3 (research). These interviews are consistent with the finding of 
the review of commonwealth fisheries legislation:  Borthwick (n 56),36.  
60 Participants from the industry and environmental NGOs commented that their participation is constrained by 
issues such as the short timing allowed to read scientific reports: interviews Aus#6 (industry); interview Aus #4 
(NGO).  
61 Smith, Sainsbury and Stevens (n 55), 975. 
62 Fisheries Law Amendment Act (Chile) (n 13), article 153. 
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Committees are composed of specialised marine scientists elected by public contest or as 

representatives of the Undersecretariat for Fisheries and the Fisheries Development Institute.63 

Their main role is to advise the Fisheries Undersecretariat on scientific, environmental and 

conservation matters relevant to the management of each fishery.64 Other functions include 

the assessment of the state of the fishery biological reference points, and the MSY.65  

In general, study participants supported these scientific committees as independent forums for 

knowledge production.66 They see it as consistent with the purpose of the Fisheries Law 

Amendment Act 2013 to ensure management decisions were based on biological and objective 

criteria.67 However, this approach can limit the ability to consider broader ecosystem 

aspects.68 It also limits the opportunity of fishers to provide their insights and knowledge 

about the state of the fisheries and the threats that may affect them.69  

Colombia has not formally established committees for knowledge production or sharing, 

instead preferring informal mechanisms. AUNAP has established an ad-hoc Committee – the 

Interinstitutional Technical Committee – to inform analysis of the state of the resources and to 

analyse management alternatives.70 The Interinstitutional Technical Committee is normally 

comprised of public and private sector research centres and NGOs that produce scientific 

knowledge on the status of fisheries.71 It does not invite fishers directly, but the research 

presented often involves direct work with fishers. For example, AUNAP has established some 

 

63 Ibid, article 153, Decreto 77 del 2013 (Ministerio de Economía) ('Decree 77 of 2013'), article 14.  
64 Fisheries Law Amendment Act (Chile) (n 13), Art. 153.  
65 Ibid. 
66 Interview Chi#6 (Industry); Interview Chi#9 (NGO); Interview Chi#13(NGO); Interview Chi#14 (NGO).  
67 Interview Chi#1 (government); Interview Chi#3 (research); Interview Chi#4 (research); Interview #5 
(government). This is also consistent with the views of the FAO in its review to the fisheries legislation. FAO, 
Informe Final - Acuerdo para la revisión de la Ley General de Pesca y Acuicultura (FAO, 2016) , 81-2.  
68 Javier Porobic et al, 'Implementing Ecosystem-based Fisheries Management: lessons from Chile's experience' 
(2018) 97 Marine Policy 82, 86. 
69 Constantino Villarroel, 'Integración y participación de los pescadores artesanales en la política de pesca: 
nuevos desafíos para Chile' (2014) 25 Revista Perspectivas 185, 196.  
70 The Committee does not have a legal basis and is gathered at the discretion of AUNAP: confirmed by 
Interview Col#1 (research) ;  OECD (n 32), 17);  M Esquivel et al, La Pesca y la Acuicultura En Colombia 
(Autoridad Nacional de Acuicultura y Pesca-AUNAP, 2014) , 13. 
71 Interview Col # 3 (NGO).  
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research programs intending to incorporate fishers’ expertise and their contributions in the 

identification of priority issues that need management responses.72   

The Interinstitutional Committees can be considered a middle ground between the Australian 

RAGs and the Chilean scientific committees in terms of fishers’ engagement, because their ad 

hoc nature has allowed AUNAP to broaden the sources of information and integrate fishers’ 

knowledge. In this case, researchers and NGOs have played a significant role in engaging 

with the fishers and developing strategies to obtain their knowledge and represent it in 

discussion forums. However, these forums require formalisation in law so that the knowledge 

of fishers can be considered in the process of assessing threats to fisheries.  

8.2.3 Using local knowledge to inform decisions in the application of the 
PP 

The involvement of fishers is important to ensure that their knowledge and insights are 

represented in the adoption of precautionary decisions and selection of measures that address 

the specific circumstances of each fishery.73 However, the purpose and scope of fishers’ 

participation should be appropriately circumscribed to avoid undesired issues such as 

capture74 or misrepresentation75 that can affect the precautionary nature of the decisions.  

 

72 Lina M Saavedra-Díaz, Andrew A Rosenberg and Robert Pomeroy, 'Why Colombian marine fishers’ 
knowledge is a fundamental tool for marine resource management and assessment' in J Fisher et al (eds), 
Fishers’ Knowledge and the Ecosystem Approach to Fisheries: Applications, Experiences and Lessons in Latin 
America (FAO, 2015) 89, 102; Lina M. Saavedra-Diaz, Andrew A.  Rosenberg and Berta Martín-López, 'Social 
perceptions of Colombian small-scale marine fisheries conflicts: Insights for management' (2015) 56 Marine 
Policy 61, 69 ; Lina M Saavedra-Díaz, Robert Pomeroy and Andrew A Rosenberg, 'Managing small-scale 
fisheries in Colombia' (2016) 15(1) Maritime Studies 6; Paula Satizábal, 'The unintended consequences of 
‘responsible fishing’for small-scale fisheries: Lessons from the Pacific coast of Colombia' (2018) 89 Marine 
Policy 50, 50. 
73 Fikret Berkes, 'Evolution of co-management: role of knowledge generation, bridging organizations and social 
learning' (2009) 90(5) Journal of environmental management 1692, 1994-5.  
74 Capture occurs when the interests of one participant agents in a participatory arrangement ‘captures’ the 
interests of the others: Sara Singleton, 'Co‐operation or capture? The paradox of co‐management and community 
participation in natural resource management and environmental policy‐making' (2000) 9(2) Environmental 
Politics 1, 6. 
75 Misrepresentation can occur when the groups of fishers representing the community do not represent the 
heterogeneity of the communities involved: Stefan Gelcich, Gareth Edwards‐Jones and Michel J Kaiser, 
'Importance of attitudinal differences among artisanal fishers toward co‐management and conservation of marine 
resources' (2005) 19(3) Conservation Biology 865, 871-72; Arun Agrawal and Clark C Gibson, 'Enchantment 
and disenchantment: the role of community in natural resource conservation' (1999) 27(4) World development 
629, 629. 
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Australia, Chile and Colombia have all adopted that facilitate the involvement of fishers. In 

Australia, AFMA has established management advisory committees (MAC) to assist in the 

performance of its functions and the exercise of its powers.76 Unlike the RAGs, the functions 

and membership of MACs are prescribed in the Fisheries Administration Act 1991 (FAA) 

itself.77 MAC members are selected from stakeholders who have an interest in the relevant 

fishery, including the industrial fishers.78 A number of committees also include members from 

the recreational fishing sector.79 MACs advise AFMA on fishery objectives, strategies, reference 

points, risk profiles and management arrangements for achieving fishery-specific goals.80 As 

committees that support AFMA in the performance of its functions, their advice should be 

consistent with the objectives of fisheries management, including the exercise of the PP.81 The 

guidelines on representation and participation applicable to the RAGs also apply to the MACs: 

fishers are invited based on their expertise and are expected to provide their insights on the best 

interest of the fisheries.82  

The 2012 review of Commonwealth fisheries management documented the perception of 

stakeholders regarding the MACs.83 MACs were generally considered to be a valuable 

mechanism for consultation and advice for AFMA.84 In highly science-driven decision-

making frameworks, integrating fishers is necessary to obtain experience-based inputs.85 

Some stakeholders noted, however, that the composition and administration of MACs created 

a risk of advice favouring commercial and economic interests over precautionary 

environmental considerations.86 While this risk is minimised by the structured procedures for 

application of the PP in decision-making87 contained in the HSP, it highlights the fine line 

 

76 Fisheries Administration Act (1991) (FAA), s 57.  
77 Fisheries Administration Act (1991) (FAA), s 57.  
78 Fisheries Administration Act (1991) (FAA), s 60 
79 Smith, Sainsbury and Stevens (n 55), 971 
80 AFMA, Management Advisory Committees - Fisheries Management Paper 1 (2018) , 9; Fisheries 
Administration Act (1991) (FAA), 3 on fisheries objectives that involve the exercise of the PP. 
81 Ibid, 9. 
82 Ibid, 18; AFMA, Information and Advice for Industry Members of AFMA Committees, Fisheries 
Adminitration Paper 7 (1999) , 9.  
83 Borthwick (n 56), 23-35.  
84 Ibid, 35. 
85 Smith, Sainsbury and Stevens (n 55), 971. 
86 Borthwick (n 56), 35. 
87 These are addressed further in Chapter 9.  
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between allowing industrial fisheries to participate in decision-making and letting their 

economic interests capture broader environmental and protection interests.    

Chile also has a mechanism for directly involving fishers in defining the rules and actions for 

managing their fishery. Chile has created Management Committees comprising 

representatives from the industrial and artisanal sectors and the fishing authority.88 With 

functions similar to MACs, they advise the fishing authority on the elaboration, 

implementation and evaluation of fisheries management plans and the establishment of 

fishing quota, based on the advice of the Scientific Committees.89 Their determinations cannot 

differ substantially from the advice of the Scientific Committee.90 This measure prevents the 

fishers and managers from altering precautionary indicators to favour resource exploitation,91 

a safeguard introduced to address earlier procedures that allowed decision-makers to disregard 

technical advice on catch quotas to favour political or economic interests.92 Some participants 

noted, however, that broader participation from other sectors, such as from NGOs and 

researchers, is necessary.93 The involvement of a broader range of interested stakeholders can 

facilitate that the views of fishers and fisheries managers can be scrutinised and contrasted 

with other perspectives.94 This is necessary to ensure that decision-making is consistent with 

the social objectives of fisheries management.  

In Colombia, there is no formal role for fishers in the selection of precautionary responses but 

their role has been recognised by the Constitutional Court. Fisheries legislation provides that 

the adoption of core management measures rests with the Executive Committee for Fishing, 

comprising the Minister of Agriculture, AUNAP and the Minister of the Environment.95 This 

 

88 Fisheries Law Amendment Act (Chile) (n 13), article 8; Decreto 95 de 2013 (Ministerio de Economia) ('Decree 
95 of 2013'), article 2.  
89 Fisheries Law Amendment Act (Chile) (n 13), article 8.  
90 Ibid, article 3 c). 
91 Interview Chi#1(government); interview Chi#5 (government).   
92 (Interview Chi# 12 (research); Interview Chi#13 (NGO) ; Porobic et al (n 68), 86 ; Carlos P Leal, Renato A 
Quiñones and Carlos Chávez, 'What factors affect the decision making process when setting TACs?: the case of 
Chilean fisheries' (2010) 34(6) Marine Policy 1183, 1192. 
93 Interview Chi# 12 (research); Interview Chi#13 (NGO).   
94 FAO (n 67), 84;  Francisca Reyes, Stefan Gelcich and Monica Ríos, 'Problemas globales, respuestas locales: 
planes de manejo como articuladores de un sistema de gobernabilidad policéntrica de los recursos pesqueros' 
(2017) Propuestas para Chile 121, 129. 
95 Ley 13 de 1990 (Colombia) ('Fisheries Law Act (Colombia) '), article 7; Fisheries Decree (Colombia) (n 14), 
Capitulo II.  
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Committee selects precautionary measures provided in the legal framework, such as quotas, 

closed seasons, minimum sizes and fishing gear.96 Despite this centralised approach, the 

Fishing Policy 2016 contemplates the need for mechanisms that enhance community 

participation towards a ‘responsible co-management’ of fishery resources.97 Similarly, 

AUNAP’s Regulation 586 provides that the formulation of management measures requires an 

‘inclusive and participative approach’.98 To this end, the Minister of Agriculture has 

established ‘fishing nodes’, which are local and sub-regional forum for dialogue and 

consultation on matters that affect fisheries.99 Despite providing a scenario for participation, 

these nodes have no influence in the decision-making process.100  

The importance of fishers’ participation and inputs in management decisions was recognised 

by the Constitutional Court in a landmark decision for fisheries management.101 The case 

concerned the restriction of commercial artisanal fishing in ancestral fishing areas within the 

Tayrona National Park. The restriction was adopted without consultation with the community, 

which caused opposition among traditional fishers. The Constitutional Court ruled that 

mechanisms that restrict fishing activities on precautionary grounds should be discussed with 

the fishing communities affected.102 The Court recognised the right of fishers to participate in 

developing a Plan aimed at mitigating the causes of ecosystem decline, while compensating 

for the effects of fishing restrictions on the ancestral communities.103 In this regard, the Court 

explicitly held that:   

Participation cannot be reduced to the organization of information meetings or public hearings 
with the communities. Instead, in coordination with the community, competent authorities 
should seek mechanisms for the protection of people under vulnerable conditions, that can be 
negatively affected by management decisions. Participation also means giving effect to the 
opinions expressed.104  

 

96 Fisheries Decree (Colombia) (n 14), article 5.  
97 Ministerio de Agricultura (n 18), Eje Estrategico G. Gobernanza Participativa.   
98 Regulation 586 (n 15), Article 4 Par, 2  
99 Resolución 177 de 2015 (MInisterio de Agricultura y Desarrollo Rural ) ('Regulation177'), articles 2, 4 and 5.  
100 Interview Col#3 (NGO); Interview Col#2 (Research); OECD (n 32), 22.  
101 Sentencia T-606 de 2015 (Corte Constitucional [Constitutional Court] M.P. Jorge Iván Palacio Palacio, 
September 21st, 2015) ('Sentencia T-606 de 2015')  
102 Ibid, 5.3. 
103 Ibid. 
104 Ibid. 
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This decision is important because it set the parameters for fisheries participation relevant for 

the PP: to inform and include fishers in management decisions and give them the opportunity 

to justify how these decisions will affect them. It shows that participation does not necessarily 

affect the precautionary nature of a decision, but to give effect to the participatory 

management approach contained in the Fisheries Policy and the Regulation 586, the law 

needs to provide specific operational guidance. The local fishing nodes offer potential as an 

existing mechanism on which participatory arrangements can build, but they need to be given 

specific functions within the decision-making process. Only then would it be possible to give 

effect to the opinions of the fishers in the adoption of precautionary measures that affect them, 

as the Constitutional Court requires.  

8.3 Lessons and opportunities  

This Chapter provides important insights into how the knowledge of fishers can be used to 

complement the knowledge base for decision-making. The analysis distinguished three types 

of involvement of fishers in gathering data, assessing the risks of harm and in the adoption of 

precautionary decisions. The examination of the use of fishers’ knowledge as data inputs 

shows that, even with robust scientific capacity and institutions, decision-makers always face 

knowledge gaps that hamper the assessment of fisheries and the identification of threats that 

may require precautionary actions.105 Traditional mechanisms for knowledge gathering, such 

as logbooks, can only offer limited information and their value can be affected by 

inaccuracies.  

Gaps and uncertainties in this information can be clarified by integrating the knowledge of 

fishers into scientific research. With this knowledge, decision-makers can have a more 

accurate knowledge of the fisheries and the threats that may require precautionary action. 

Although this value is increasingly recognised in the three countries, a weak legal and 

institutional framework for incorporating local knowledge limits its potential. Currently, 

fisheries legislation in Australia and Chile does not refer to local knowledge and the 

formulations of the PP in all three countries refer to scientific knowledge. Only Colombia has 

recognised fishers’ knowledge as part of the knowledge base for decision-making but the 

 

105 For example, Tesfamichael, Pitcher and Pauly (n 27), 18. 
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legal definition leaves some gaps for its operation. Without a robust legal base, the use of 

fishers’ knowledge is left at the discretion of the scientists and decision-makers.  

The analysis of how fishers are involved in the assessment of fisheries and the adoption of 

precautionary management (Parts 8.2.2 and 8.2.3 above) supports the underlying argument of 

this thesis: that the PP requires differentiated application based on the capabilities of each 

country. The rationale for integrating fishers’ knowledge is that it may contribute to 

understanding and identifying threats that require precautionary action. While this rationale 

applies to all countries, its implementation should be assessed based on their individual 

context.  

Australia allows the participation of fishers is contributing data inputs and assessing threats 

and risks. The RAGs invite the fishers and other stakeholders to advise AFMA in relation to 

the management options, including the application of the PP. RAGs use fishers’ knowledge to 

enhance the assessment of a broad range of harms. The MACs support AFMA with its 

management functions such as the determination of precautionary reference points and 

management arrangements, considering the PP. In both cases, industrial fishers are involved 

on the basis of their expertise but do not represent the interests of the sector. Despite some 

operational issues, the RAGs and MACs are highly regarded by stakeholders as distinctive 

features of the Australian regime. They provide AFMA with a broad perspective on the 

fisheries and the possible scenarios for fisheries management, underpinned by precaution. The 

operational framework for the implementation of the PP is established in approved policy and 

the expectations of the involvement of fishers is established at the outset.   

Chile has opted to limit the involvement of fishers to the decision-making stage. This 

structure seeks to improve upon previous approaches where the decision-making process was 

vulnerable to industry dominance against scientific advice. Unlike Australia, in Chile the 

assessment of fisheries is an exclusive function of the scientific committees, composed 

exclusively of specialist marine scientists. Participants regard this approach as consistent with 

the overarching mandate of Fisheries Law Amendment Act 2013 to manage the fisheries based 

on scientific knowledge and the application of the precautionary approach. While fishers 

participate in the Committees that support management decisions such as total allowable 

catch and reference points, those management committees are not permitted to depart from 

scientific advice and should adopt the calculations within the ranks predetermined by the 
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scientific committee. With this approach, Chile is foregoing the potential for fishers to 

contribute valuable insights, particularly in the assessment stage. However, this approach may 

be more appropriate for Chile in the early years of its adoption of the precautionary approach 

in its fisheries regime. As mentioned in Chapter 7, Chile has only recently adopted the PP and 

is still in the process of learning how best to implement it. As Chile advances in this learning 

process and the mutual trust between fishers and decision-makers is strengthened, the legal 

framework could open opportunities for further involvement of fishers.106  

Colombia does not provide fora for the direct involvement of fishers in the assessment of 

fisheries or in decision-making, but accepts research from NGOs and scientists that draws on 

their knowledge about the fisheries and their risks. In this manner, fishers have seen their 

knowledge represented in these fora. Likewise, ‘fishing nodes’ have the potential to serve as 

mechanisms for direct participation of fishers in decision-making, even though they currently 

have no influence decision-making. Colombia’s Fisheries Policy acknowledges that local 

knowledge is underutilised and under-regulated and the Constitutional Court has recognized 

that fishers should be involved in the analysis of precautionary decisions that affect them. 

Regulation 586 has set the path for future adoption of the framework and parameters for the 

integration of fishers’ knowledge in fisheries management.  

Further legal and operational developments can promote the integration of local knowledge in 

implementing the PP in fisheries management in Colombia. This can best occur in three ways. 

Firstly, the use of local knowledge for fisheries management and for the purposes of the PP 

requires a more solid legal basis.107 The law should define the concept of local or fishers’ 

knowledge to set a common understanding and provide operational guidance on how and 

when to use it. It should also indicate how fishers’ advice influences the adoption of 

precautionary decisions. Secondly, the nodes and the Inter-institutional Committee are 

important fora for knowledge production and participation that should be given a clearer 

mandate or mandatory role in decision-making. The Interinstitutional Committee operates on 

an ad hoc basis and at the discretion of AUNAP. A more structured operation of these fora 

 

106 FAO (n 67), 86; Reyes, Gelcich and Ríos (n 94), 129.   
107 Interview Col#2 (research); Interview Col#3 (NGO).  
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requires a clear definition of the scope and expectations of participation. 108 The risks of 

industry capture can be reduced by pre-established procedures, transparency in the 

discussions, and more open involvement of independent representatives like NGOs.109  

Finally, operationalising participation and collaboration arrangements should integrate both 

small-scale and industrial fishers. Most often, the usefulness of fishers’ knowledge has been 

studied in the case of small-scale fisheries where conventional fisheries management, research 

methods and management approaches are not applicable.110 The knowledge and inputs of 

industrial fishers are largely unrepresented in Colombia but their involvement is necessary to 

create engagement and accountability with precautionary measures.111 

8.4 Conclusion 

In addressing how developing countries can adopt a differentiated approach to precaution, this 

Chapter addressed the issue of limited capacity to produce the knowledge base for the 

assessment of fisheries and the identification of threats to give effect to the PP. Through an 

analysis of the arrangements in Australia, Chile and Colombia, it showed how the knowledge 

of fishers can contribute to the implementation of the PP through assessment of potential 

threats. 

In the three countries under discussion, fishers’ knowledge has been used mainly as a source 

of information to fill gaps in scientific knowledge. While Australia and Chile have established 

arrangements for fishers’ involvement and knowledge production, their implementation has 

been hampered by operational and structural issues. Colombia has had some scattered 

experiences of fishers’ but needs to adopt a legal arrangement to formalise and promote its 

use. As Chapter 9 that follows discusses, as the scientific capacity increases, the 

 

108 John Gabriel Ramírez and Vladimir Puentes, 'Diversity of small-scale fisheries and fishery agreements from 
the participatory management perspective in Colombia' in J Fisher et al (eds), Fishers’ knowledge and the 
ecosystem approach to fisheries (FAO, 2015) 263, 274. 
109 Svein Jentoft and Bonnie McCay, 'User participation in fisheries management: lessons drawn from 
international experiences' (1995) 19(3) Marine policy 227, 236. 
110 Johannes (n 27), 2. 
111 Interview Col#7 (government);  Baelde (n 40), 319.  
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implementation of the PP becomes more reliant on scientific knowledge and procedures than 

in the knowledge of fishers.  

It is important to note that Colombia is representative of other developing countries with 

similar features: limited capacity to produce scientific knowledge; highly reliant on small-

scale fisheries that provide coastal welfare; and, more relevantly, unsure about how to manage 

their fisheries in a precautionary manner without risking the socio-economic conditions of 

resource users.112 Integrating fishers’ knowledge into fisheries management is not an easy fix, 

nor a panacea.113 Indeed, the process of doing so can also create additional burdens to already 

struggling countries: the documentation and generation of fishers’ knowledge is a challenging 

process in itself.114 It demands the implementation of research methodologies and 

scientifically validated techniques to preserve reliability of the knowledge.115  

Further this Chapter has highlighted the opportunities that fishers’ knowledge offers for the 

implementation of the PP. It can serve as a source of information to fill knowledge gaps, an 

experience-based perspective on the harms that need action, and a broader perspective on the 

best steps to take. The comparative analysis Australia, Colombia and Chile shows that the 

mechanisms for integrating local knowledge in the adoption of the PP should be considered 

according to the context of each country. In line with this conclusion, the following Chapter 

analyses how the PP can be applied incrementally and according to the differentiated 

capabilities of each country.  

 

112 Chapter 2, part 2.2.2; Chapter 7, part 7.2.3.  
113 Rodrigo Pereira Medeiros et al, 'Fishers and their knowledge in Brazil: from extractive uses to collaborative 
exchanges' in J.  Fischer et al (eds), Fishers’ Knowledge and the Ecosystem Approach to Fisheries: Applications, 
Experiences and Lessons in Latin America’. (FAO, 2015) 191, 201. 
114 Anthony Davis and John R Wagner, 'Who knows? On the importance of identifying “experts” when 
researching local ecological knowledge' (2003) 31(3) Human ecology 463, 485; Dias et al (n 22), 327. 
115 Davis and Wagner (n 114), 485. 
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Chapter 9 Incremental application of the precautionary 
principle  

9.1 Introduction 

The purpose of Chapter 9 is to test the third principle for differentiated application of 

precaution in fisheries management established in Chapter 6 – that developing countries 

should implement the PP incrementally. Developing countries should focus first on the 

measures they can support with the current technical and management abilities and adopt 

more complex mechanisms as their capacity increases. This Chapter explains how this 

proposition can operate, drawing on the experiences of Australia, Chile and Colombia with 

the implementation of precaution in fisheries management decisions. It then considers what 

further reforms are needed to operationalise the PP according to their individual capabilities.1  

International fisheries law instruments contain comprehensive operational guidelines for the 

application of precaution by balancing exploitation with conservation.2 These mechanisms 

rely heavily on robust technical and management capabilities to assess fish stocks, 

predetermine reference points to monitor impacts of fishing, and maintain resources 

exploitation within sustainable levels.3 However, this thesis has shown that precaution is 

essentially a contextual principle.4 While international legal instruments offer standardized 

provisions, domestic implementation requires consideration of each country’s capabilities.5 

Hence, countries that do not meet the requirements to adopt the international standards can 

still set a path towards the precautionary management of their fisheries by drawing on their 

individual capacity.   

Following this introduction, Part 9.2 examines how precaution can be adopted incrementally, 

proposing a set of indicative actions to operationalise PP according to three broad levels of 

 

1 Chapter 1, part 1.1, subsidiary research questions 4 and 5.  
2 Chapter 5, part 5.2 
3 Chapter 5, part 5.2 
4 Chapter 3, part 3.3  
5 Chapter 4, part 4.3 
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capacity along a spectrum. The first level, identified in this chapter as Capacity level 1, refers 

to countries that lack reliable catch data, monitoring mechanisms and management 

instruments. To address these weaknesses and implement the PP, these countries should focus 

on diagnosing their fisheries based on the knowledge available, identify threats of harm based 

on qualitative or quantitative indicators, and prioritise conservation and knowledge gathering 

as a precautionary action to address uncertainties. At this level, the thresholds for the 

implementation of the PP are expressed mainly in qualitative terms.  

At Capacity level 2, countries have developing scientific and management capacity, are able 

to implement more robust scientific procedures to assess their needs and to predetermine 

quantitative indicators (reference points) to monitor the state of the resources. Precautionary 

management measures should aim at allowing harvesting within sustainable levels.  

Finally, at Capacity level 3, countries that reach ‘high capacity’ are expected to apply the PP 

based on best practice. At this level, countries have the economic, technical and institutional 

means to support the adoption of complex procedures to assess their fisheries and adopt 

harvest strategies. Harvest strategies provide a structured decision-making framework that 

guides the adoption of measures consistent with the identified risks and management 

objectives.   

Having proposed this three-stage incremental implementation of precaution based on 

capacity, Part 9.3 then analyses how the scientific and management capacity of Australia, 

Chile and Colombia has affected the operationalisation of the PP in the management of their 

fisheries. These countries represent differing levels of capacity, positioned along a continuum 

from limited (Colombia), to developing (Chile), to high (Australia). Colombia is the least 

developed among the three in terms of scientific and management capacity and mechanisms 

for operationalising precaution are also less advanced.6 However, the gaps and limitations in 

the legal regime provide an opportunity to adopt the modifications necessary for an 

incremental approach. Chile has solid scientific capacity and recently restructured its 

management arrangements with the purpose of promoting precautionary management.7 The 

 

6 Chapter 7, part 7.2.3 and Chapter 8, part 8.3 
7 Chapter 7, part 7.2.2 and Chapter 8, part 8.3 
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implementation of the PP under the new arrangement relies on capacity building and financial 

resources. Australia has adopted mechanisms and procedures recognised as international best 

practice for precautionary management8, however, despite having structures scientific and 

management mechanisms, Australia lacks adequate guidance on how to apply the PP 

consistently.   

The Chapter concludes by recounting that the PP can be best operationalised when applied 

incrementally, with increased knowledge and indicators that guide the identification of threats 

that require precautionary action.  

9.2 Mechanisms for incremental application of the PP  

The essence of the PP in fisheries management is to identify risks of harm based on the 

information available and adopt responses aimed at protecting the fishery resources and the 

wider ecosystem in conditions of uncertainty.9 International law provides sophisticated 

mechanisms and guidelines that require robust capabilities.10  However, lacking these 

capabilities does not mean that the PP cannot be applied at all. Laws designed to implement 

the PP should account for a country’s level of capacity, while maintaining the essence of the 

principle.  

In order to highlight the ways in which the PP can be implemented incrementally in fisheries 

management, this part conceptualises three indicative levels of capacity, and shows what is 

expected of a country based on that level of capacity.  Figure 9.1 indicates that these levels of 

capacity are necessarily indicative, since each country deals with different political, economic 

and social issues, and some capabilities may be more developed than others. Hence, the 

articulation of three levels is not intended to suggest that the capacity level is a clear-cut 

selection.  

 

8 Chapter 7, part 7.2.1 and Chapter 8, part 8.3  
9 Chapter 5, part 5.2 
10 Chapter 5, part 5.2 
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Figure 9.1 –Incremental application of precaution based on differentiated capacity 

 

9.2.1 Capacity level 1: limited scientific and management capacity  

Countries with limited scientific and management capacity to implement the PP based on 

international standards lack reliable catch data, have insufficient monitoring mechanisms, 

unclear management instruments and gaps in legal frameworks.11 Their limited capacity 

affects their ability to: perform stock assessments based on the best scientific information 

available; determine sustainable levels of exploitation; consider the impacts to the ecosystem; 

and to adopt the measures to maintain fishing within safe limits.12 Likewise, the mechanisms 

 

11 Abdullah Al Arif, 'Legal status of the precautionary principle in international fisheries law and its application 
in the marine fisheries regime of Bangladesh' (2018) 3(1) Asia-Pacific Journal of Ocean Law and Policy 95,113-
4; Poul Degnbol, 'The knowledge base for fisheries management in developing countries-alternative approaches 
and methods' (2001) , 4; Ketlhatlogile Mosepele and Oluwatoyin Dare Kolawole, 'Fisheries governance, 
management and marginalisation in developing countries: Insights from Botswana' (2017) 3(1) Cogent Food & 
Agriculture 1338637, 3-4. 
12 Gilles Hosch, Analysis of the implementation and impact of the FAO Code of Conduct for Responsible 
Fisheries since 1995 (FAO, 2009) , 21-23; Silvia Salas et al, 'Challenges in the assessment and management of 
small-scale fisheries in Latin America and the Caribbean' (2007) 87(1) Fisheries research 5, 5-6 ; Jeppe 
Kolding, Christophe Béné and Maarten Bavinck, 'Small-scale fisheries-importance, vulnerability, and deficient 
knowledge' in S. M. Garcia, J. Rice and A. T. Charles (eds), Governance of marine fisheries and biodiversity 
conservation (Wiley-Blackwell, 2014) , 10. 
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proposed in international instruments do not suit the features of small-scale fisheries, which 

are the majority in some developing countries.13  

Three actions can address these weaknesses.  Firstly, instead of stock assessments, states with 

limited scientific capacity should focus on ‘diagnosing’ the fisheries based on the information 

available.14 Stock assessment is underpinned by scientific processes that analyse and predict 

changes in stock abundance caused by fishing activities and predict future trends.15 The 

accuracy of these methods relies on the quality of the data collected and the human and 

technological capacity to apply pre-designed models.16 The ‘diagnosis’ is used in this chapter 

as an umbrella term for simplified methods of evaluation of data-constrained fisheries 

proposed by the scientific literature.17 The purpose of the diagnosis is to analyse the 

information available, either quantitative or qualitative, to provide an understanding of the 

fisheries and the potential threats affecting them.18 This process can be done by scientists and 

informed by fishers and managers who can provide information and perceptions, either 

qualitative or quantitative, about the fishery.19 By allowing the use of a varied range of 

information available, this action lowers the threshold of uncertainty to trigger the PP. Instead 

of requiring the performance of complex stock assessments to assess the fisheries, capacity-

constrained countries should broaden their knowledge base and aim at obtaining information 

from a wide range of sources.20  

Secondly, capacity-constrained countries should identify threats of harm, based on the 

diagnosis process and the management goals for each fishery. Level 1 countries should define 

indicators, either qualitative or quantitative, that enable fisheries managers to identify when 

 

13 Fikret Berkes et al, Managing small-scale fisheries: alternative directions and methods (IDRC, 2001) , 5; 
Salas et al (n 12), 5-6 ; Kolding, Béné and Bavinck (n 12), 13. 
14 It include the scheme for fisheries diagnosis: Neil L Andrew et al, 'Diagnosis and management of small‐scale 
fisheries in developing countries' (2007) 8(3) Fish and Fisheries 227, 230; data-less management: Robert E 
Johannes, 'The case for data-less marine resource management: examples from tropical nearshore finfisheries' 
(1998) 13(6) Trends in Ecology & Evolution 243; and the rapid appraisals: Berkes et al (n 13), 76-8.  
15 Emygdio L Cadima, Fish stock assessment manual (Food & Agriculture Org., 2003) , 7;  Daniel D Hoggarth, 
Stock assessment for fishery management: a framework guide to the stock assessment tools of the fisheries 
management and science programme (Food & Agriculture Org., 2006) , 41. 
16 Robin Mahon, 'Does fisheries science serve the needs of managers of small stocks in developing countries?' 
(1997) 54 Canadian Journal of Fisheries and Aquatic Sciences 2207, 2209. 
17 Andrew et al (n 14), 230. 
18 Ibid, 230; Berkes et al (n 13), 76. 
19 Berkes et al (n 13), 78.  
20 Chapter 8, on how to use the knowledge of fisheries to complement knowledge gaps. Also: Johannes (n 14), 2. 
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there is a risk of unacceptable harm that merits a precautionary response. Technically, 

indicators are variables or indexes that allow for changes in the state and dynamics of the 

system to be identified.21 Conventional indicators contained in international instruments, such 

as MSY, are not well suited for developing countries with limited science and where small-

scale fisheries (SSFs) are prominent.22 When the information available is not sufficient to 

express quantitative indicators, qualitative criteria about the performance of the fishery are 

acceptable  against which to assess the state of a fishery.23 Qualitative indicators, for example, 

can be expressed in a way that reflects stocks abundance (few, many, none), or trends 

(increasing, decreasing, fast, slow).24 Qualitative indicators would reinforce the anticipatory 

nature of the PP: instead of waiting for more information to quantify the reference points, 

measures are adopted to address current and identified threats. In developing countries, 

defining these indicators can reduce the discretion of decision-makers regarding the need for 

action when unquantified facts reveal a potential problem with over-harvesting.  

Thirdly, the application of the PP should focus on prioritising conservation and obtaining 

knowledge that allows more accurate management estimations. Harvest control mechanisms 

such as quotas should be set conservatively to reflect the inaccuracy of data and 

uncertainties.25 When the evidence obtained from qualitative and quantitative sources 

indicates potential threats of harm, decision-makers should prioritise conservation while 

 

21 FAO, Indicators for sustainable development of marine capture fisheries (Food & Agriculture Org., 1999) vol 
8,  12; John F Caddy, 'Limit reference points, traffic lights, and holistic approaches to fisheries management with 
minimal stock assessment input' (2002) 2(56) Fisheries Research 133, 135. 
22 Neil Andrew and Louisa Evans, Approaches and frameworks for management and research in small-scale 
fisheries in the developing world (WorldFish, 2009) , 10; Conner Bailey and Svein Jentoft, 'Hard choices in 
fisheries development' (1990) 14(4) Marine policy 333, 343; Steven W Purcell, Alessandro Lovatelli and Kalo 
Pakoa, 'Constraints and solutions for managing Pacific Island sea cucumber fisheries with an ecosystem 
approach' (2014) 45 Marine Policy 240, 245; Steven W Purcell and Robert S Pomeroy, 'Driving small-scale 
fisheries in developing countries' (2015) 2(44) Frontiers in Marine Science 1, 4. 
23 Serge M Garcia et al, Towards integrated assessment and advice in small-scale fisheries: principles and 
processes (Food and Agriculture Organization of the United Nations, 2008) vol 515, 18 . Berkes et al adopted 
the term reference directions to refer to qualitative findings that provide adequeate basis for management action 
when there is not enough information to calculate reference points: Berkes et al (n 13), 131 – 132; Andrew et al 
(n 14), 235; K. H. Hauge, The fragility of precautionary reference points (International Council for the 
Exploration of the Sea, Palaegade 2-4 DK 1261 Copenhagen K Denmark, 2003) , 2-3;  
24 Serge Michel Garcia, Hélène Rey‐Valette and Clotilde Bodiguel, 'Which indicators for what management? 
The challenge of connecting offer and demand of indicators' in Kevern Cochrane and Serge M Garcia (eds), A 
Fishery Manager's Guidebook (FAO and Wiley-Blackwell, Second ed, 2009) , 315. 
25 FAO, Precautionary approach to fisheries. Part 1: Guidelines on the Precautionary Approach to Capture 
Fisheries and Species Introductions (1995) , 12.  
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adopting measures to overcome uncertainty. Likewise, when the information available 

indicates that a stock is overfished, states should implement rebuilding mechanisms and 

enhance monitoring.26 Other methods, such as size limits, closed areas and seasons, and gear 

restrictions are also precautionary.27 Despite being conservation-oriented, total bans are not 

always preferred in scenarios of high uncertainty, especially in fisheries of commercial or 

recreational interest since some catch may be necessary to provide data about the stocks and 

to estimate biomass.28  

Promoting research in an iterative manner is very important at this level of development. 

Management responses that enhance a country’s ability to generate knowledge and those that 

shift the focus from resource exploitation are precautionary in nature and should be adopted in 

conjunction with harvest control measures.29 Additional precautionary actions include 

monitoring programs, plans to enhance community engagement, and plans for income 

diversification,30among others aimed at overcoming uncertainties. Lastly, an incremental 

application of precautionary measures should require that management measures are adjusted 

upwards or downwards, as more knowledge is obtained.31 

9.2.2 Capacity level 2: developing scientific and management capacity 

The ‘intermediate’ level of capacity applies to countries with emerging abilities to implement 

scientific processes and procedures and a more structured management capacity to make and 

enforce decisions, but with some fisheries continuing to be data-constrained or poorly 

 

26 Ibid, 15. 
27 Johannes (n 14), 4; Kevern L Cochrane, Neil L Andrew and Ana M Parma, 'Primary fisheries management: a 
minimum requirement for provision of sustainable human benefits in small‐scale fisheries' (2011) 12(3) Fish and 
Fisheries 275, 284. 
28 L Richard Little et al, 'Decision trade-offs for cost-constrained fisheries management' (2016) 73(2) ICES 
Journal of Marine Science 494, 494. 
29 These measures have been defined as substantive decision-making tools that deliver precaution as a strategy 
that grapples with uncertainty at a wider level: Annecoos Wiersema, 'Uncertainty, precaution, and adaptive 
management in wildlife trade' (2015) 36(3) Michigan Journal of International Law 375, 421-422. 
30 Income diversification is a mechanism that aims at providing fishing communities access to alternative income 
opportunities. Edward H Allison and Frank Ellis, 'The livelihoods approach and management of small-scale 
fisheries' (2001) 25(5) Marine policy 377, 383; Edward Olale and Spencer Henson, 'The impact of income 
diversification among fishing communities in Western Kenya' (2013) 43 Food policy 90, 90-91. 
31 Wolf Dieter Busch., Bonnie Brown and Garry Mayer (eds), Strategic guidance for implementing an 
ecosystem-based approach to fisheries management (NOAA, 2003) , 56 ; Rosie Cooney, The precautionary 
principle in biodiversity conservation and natural resources management: an issues paper for policy-makers, 
researches and practitioners (IUCN, 2004) , 26-27. 
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managed. As the Capacity level 1 and Capacity level 3 represent two extremes of capacity for 

implementation of the PP, arguably most countries fall somewhere in this intermediate level. 

Hence, the discussion below generalises the range of actions that necessarily operate on a 

continuum.32 

The first action is to monitor and assess fisheries based on scientific assessments. At this 

level, states have developed more robust scientific capacity to assess and monitor their 

fisheries. They have features such as a dedicated research agency and a solid base of 

statistical data that supports the implementation of assessments based on advanced scientific 

procedures. However, some countries still have limitations to assess broader ecosystem 

impacts, as required by the international standards.33  

The second action is to adopt quantitative indicators to monitor threats, known as reference 

points, that represent the operational objectives of a fishery in a quantitative manner.34 The 

calculation of these reference points should account for the multiple uncertainties that affect 

accurate estimations.35 Underestimated reference points can result in limited fishing effort, 

which affects the economic yield of fishers. Contrarily, if reference points are overestimated, 

it might result in over-fishing. Both situations are equally undesirable and need to be 

monitored.36 Despite their increased abilities, however, some fisheries in these countries will 

still be managed under qualitative indicators when the knowledge available to calculate 

quantitative indicators is limited.  

The third action is to adopt management measures to maintain harvesting within the reference 

points. As in Capacity level 1, management measures include quota, size limits, gear 

restrictions and closed areas and seasons. Reference points enable identification of when a 

fishery is at risk of overfishing. In this case, conservation measures will be required to recover 

 

32 Cochrane et al termed this category secondary management for fisheries that operates in a middle ground 
where countries are better equipped for fisheries management but have not reached the highest standards: 
Cochrane, Andrew and Parma (n 27), 283. 
33 Chapter 5, part 5.3 . 
34 Garcia, Rey‐Valette and Bodiguel (n 24), 312. 
35 Ibid, 316; P Degnbol and Astrid Jarre, 'Review of indicators in fisheries management–a development 
perspective' (2004) 26 African Journal of Marine Science 303, 315. 
36 Cochrane, Andrew and Parma (n 27), 279. 
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the species and rebuild the fishery.37 Mechanisms aimed at obtaining more knowledge and 

enhancing monitoring are relevant at this level of capacity. As more knowledge is obtained, 

management measures should be adjusted accordingly.   

9.2.3 Capacity level 3: high scientific and management capacity   

Capacity level 3 denotes the highest level of capacity and the highest standards for the 

applying the PP in fisheries management. The main difference between Capacity level 2 and 

best practice lies in the sophistication of scientific procedures for stock assessments, the 

adoption of harvest strategies and the adoption of decision rules. At this level, countries have 

the scientific capacity to perform comprehensive risk assessments to identify the ecological, 

economic and social risks of undesirable impacts caused by fishing activities,38 and methods 

to estimate risks and uncertainties.39 Likewise, fisheries management is informed by the best 

scientific knowledge available, obtained from high-standard scientific research from multiple 

disciplines.40  

Best practice standards for implementing the PP require fisheries to be managed under harvest 

strategies or an equivalent framework for making management decisions according to pre-

agreed reference points and harvest control rules. 41 The PP operates to ensure that the levels 

of harvesting are maintained within sustainable levels and that stocks under threat are restored 

 

37 FAO, Precautionary approach to fisheries. Part 1: Guidelines on the Precautionary Approach to Capture 
Fisheries and Species Introductions (n 25), 14.  
38 Kevern L Cochrane, 'The use of scientific information in the design of management strategies' in Kevern L 
Cochrane and Serge M Garcia (eds), A fishery manager’s guidebook (FAO and Wiley-Blackwell, 2009) 336, 
Appendix ; Daniel D Huppert, 'Risk assessment, economics, and precautionary fishery management' (1996) FAO 
Fisheries Technical Paper 103, 103.  
39 For example, A.J. Hobday et al, 'Ecological risk assessment for the effects of fishing ' (2011) 108(2-3) 
Fisheries Research 372, 372. 
40 Cochrane, Andrew and Parma (n 27), 284. 
41 Best practice refers to approaches that have been demonstrated to work well in ‘successful and highly admired 
examples’. In fisheries, best practices have developed from a continous improvement model of learning and 
feedbach promoted by highly prestigious scientists: Keith Sainsbury, Best practice reference points for 
Australian fisheries (Australian Fisheries Management Authority Canberra, Australia, 2008) , 3. See also: A. A. 
Rosenberg and V. R. Restrepo, 'Precautionary management reference points and management strategies' in FAO 
(ed), Precautionary approach to fisheries - Scientific papers (1996) 12; Garcia, Rey‐Valette and Bodiguel (n 
24), 316. Arne Eide, 'Economic principles: an economic perspective on fishing' in Kevern Cochrane and Serge 
M Garcia (eds), A Fishery Manager's Guidebook (FAO and Wiley-Blackwell, 2009) , 95.  
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to heathy levels.42 To this end, the system relies on the adoption of quantitative indicators, 

known as target and limit reference points, as benchmarks for fisheries management.43 

Reference points set a target or objective for fisheries management. Limit reference points 

represent undesirable situations that require immediate action.44 Under this scenario, scientists 

have developed multiple methods and protocols to ensure that uncertainties are appropriately 

accounted for in the calculation of reference points.45 

The harvest strategies also contain action controls, or decision rules, consisting of a pre-

determined set of management responses to maintain fishing within the reference points.46 

Management responses include total allowable catch (TAC) determinations that are allocated 

to individual vessels according to predetermined percentages.47 The TACs are established in 

accordance with harvest strategies to achieve optimal use of the resources.48 Other measures 

include limits on fishing effort or timed area closures.49 When new knowledge is available 

management measures are evaluated and adjusted to represent adjusted levels of uncertainty.50  

To recap, the difference in the implementation of the PP in these three levels of capacity lies 

in how the thresholds of uncertainty and harm are set at each level. When capacity is limited, 

the threshold of uncertainty is lowered to accept evidence obtained from multiple sources and 

using simplified research methodologies. When this knowledge indicates some degree of 

harmful impact on the resources, fisheries management should respond with caution by 

reducing harvesting and increasing knowledge gathering and monitoring. As the capacity 

 

42 John F Caddy and Robin Mahon, Reference points for fisheries management (Food and Agriculture 
Organization of the United Nations Rome, 1995) vol 374, 3 FAO, Precautionary approach to fisheries. Part 1: 
Guidelines on the Precautionary Approach to Capture Fisheries and Species Introductions (n 25),6. 
43 Caddy and Mahon (n 42), 3  FAO, Indicators for sustainable development of marine capture fisheries (n 21), 
62. 
44 S.M Garcia, 'Indicators for Sustainable Development of Fisheries' 2nd World Fisheries Congress. Workshop 
on Fisheries Sustainability Indicators,  <http://www.fao.org/docrep/w4745e/w4745e0f.htm >, 11. 
45 For example, A.D.M Smith, K.J. Sainsbury and R.A. Stevens, 'Implementing effective fisheries-management 
systes - management strategy evaluation and the Australian partnership approach' (1999) 56 ICES Journal of 
Marine Science 967, 967. 
46 Cochrane (n 38), 336.  
47 John G Pope, 'Input and output controls: the practice of fishing effort and catch management in responsible 
fisheries' in Kevern L Cochrane and S. M. Garcia (eds), A Fishery Manager's Guidebook (FAO and Wiley 
Blackwell, Second Edition ed, 2009) 220, 223.  
48 Ibid. 
49 Ibid, 223; Timothy Emery et al, 'Are input controls required in individual transferable quota fisheries to 
address ecosystem based fisheries management objective?' (2012) 36 Marine Policy 122, 125. 
50 Cochrane (n 38), 363. 
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increases, the evidence that supports the threats become more scientific and technical. 

Likewise, the threats of harm are monitored through quantitative indicators that represent the 

limits within which fishing can be undertaken without affecting the sustainability of the 

resources. Countries considered to be at best practice level have the scientific and 

management capacity to implement procedures and mechanisms to assess their fisheries, 

control harvesting, predict and estimate the more precautionary scenarios for their fisheries.  

The actions available for the three levels of capacity are the same: to allow harvesting within 

predetermined sustainable levels and adopt conservation measures when the state of the 

resources is at risk of reaching unsustainable levels. 

9.3 Incremental implementation of the precautionary approach in 
Colombia, Chile and Australia 

This part analyses how the capacity of each of the case study countries has affected the 

operationalisation of the PP according to the indicative activities suggested in the previous 

part. The selection of case studies provides a clear illustration of different levels of capacity 

for fisheries management.  Colombia is the less developed of the three countries in terms of 

scientific capacity and management arrangements. Chile is in the process of structuring 

management arrangements more aligned with international standards with the aim of 

correcting past experience of industry-dominated fisheries management. Australia’s 

management arrangements are the most developed of the three countries, and their 

mechanisms for the implementation of the PP are influenced by international best practice.51  

9.3.1 Colombia   

The framework for the application of the PP in Colombia is weak when compared with the 

indicative actions set out for countries at Capacity level 1. Colombia’s scientific and 

management capacity can be considered low because publicly-funded fisheries research is 

limited by underfunding52 and lack of monitoring capacity limits of oversight of fishing 

activities in areas that are geographically distant from the central government.53 Research 

 

51 Sainsbury (n 41), 3.  
52 OECD, Fisheries and Aquaculture in Colombia (2016) , 14. 
53 Ibid, 13 
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performed by private research centres and NGOs is scattered and not always considered in 

fisheries management.54 SSFs are essential for subsistence and livelihood of local 

communities, yet they face significant challenges due to inadequate management 

approaches.55 Fisheries regulation includes a combination of single-species input controls 

(minimum sizes of species, regulation of fishing gears), total allowable catches for the 

industrial fleet, and spatial management of exclusive areas for artisanal fishing.56 SSFs are 

open-access regimes57 and there is no reliable inventory of small-scale vessels.58 Monitoring 

of catch efforts of most harvested species is limited.59  

Does Colombia diagnose the fisheries based on information available?  

The main barrier for fisheries management in Colombia is the lack of reliable information 

about the status of the resources.60 Catch statistics are inaccurate as a consequence of periods 

of few or no data collection.61 Stock assessments and comprehensive research studies have 

been performed only for the main targeted species.62 There are stocks for which reliable 

assessments are not available or where the data available is limited.63 This lack of reliable 

information hinders the capacity to assess the state of the resources and identify threats of 

over-exploitation.64 Some studies have documented indicators of the over-exploitation or 

 

54 Ibid, 14. 
55 Lina M Saavedra-Díaz, Robert Pomeroy and Andrew A Rosenberg, 'Managing small-scale fisheries in 
Colombia' (2016) 15(1) Maritime Studies 6, 1-2. 
56 OECD (n 52), 20. 
57 Decreto 2256 de 1991 (Colombia) ('Fisheries Decree (Colombia)')., article 12.  
58 OECD (n 52), 21. 
59 Ibid, 21. 
60 Interview Col#4 (research), interview Col#5 (NGO), Interview Col#1 (research). 
61 OECD (n 52), 13. 
62 A Rodríguez, M Rueda and F Escobar, 'Evaluación directa de las poblaciones de peces grandes pelágicos del 
Pacífico y Caribe continental de Colombia (120 pp)' (2015) INVEMAR y AUNAP. Serie Recursos Pesqueros de 
Colombia-AUNAP ; Jorge Marco, Diego Valderrama and Mario Rueda, 'Evaluating management reforms in a 
Colombian shrimp fishery using fisheries performance indicators' (2021) 125 Marine Policy 1, 8. 
63 OECD (n 52), 22. 
64 Interview Col#6 (government), arguing that fishery resources are declining; Interview Col#1 (research), 
arguing that the main fishery resources are overexploited; interview Col#2 (research), arguing that around 70% 
of fishery resources are overexploited. 
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severe decline of some stocks,65 however, management responses may be failing to address 

these situations in a precautionary manner.66  

The Colombian fisheries agency, AUNAP, has started to improve its capacity to gather 

information and integrate it into policymaking.67 In an effort to improve the knowledge base 

for decision-making, AUNAP has developed the Fisheries Statistical System (SEPEC)68, that 

contains fisheries and species-specific information on catch and effort.69 AUNAP has 

partnered with INVEMAR, a non-for-profit corporation linked to the Ministry of the 

Environment70, to undertake biological stock assessments of its main fish stocks.71 

Fisheries Regulation 586 of 2019 (Regulation 586) imposed a new obligation on AUNAP to 

perform a diagnosis of fisheries to determine the biological status of the main stocks, the 

socio-economic context where fishing takes place, and the impacts of fishing on the wider 

ecosystems.72 The diagnosis will be based on a broad range of data inputs, primary and 

secondary materials, scientific research and fishers’ traditional knowledge.73 The Regulation 

provides further that the information obtained from the diagnosis should be used to formulate 

the most appropriate management measures in management plans adopted according to the 

state of the resources and the broader context of the fishery.74  In furtherance of Regulation 

586, AUNAP has partnered with the World Wildlife Fund (WWF) in Colombia to initiate 

processes of  diagnosis and facilitate engagement with coastal communities.75 

 

65 INVEMAR, Informe del Estado de los Ambientes y Recursos Marinos y Costeros de Colombia (2015) ; 
Vladimir Puentes et al, Estado de los principales recursos pesqueros de Colombia (2014)  ; Rodríguez, Rueda 
and Escobar (n 62), 17-8. 
66 Interview Col#2 (research); interview Col#5 (NGO), interview Col#4 (research.). 
67 Marco, Valderrama and Rueda (n 62), 8. 
68 In Spanish, Sistema del Servicio Estadistico Pesquero Colombiano : SEPEC, 'Sistema del Servicio Estadístico 
Pesquero Colombiano' <http://sepec.aunap.gov.co/> 
69 OECD (n 52), 13. 
70 INVEMAR is a non-profit corporation that carries out research on marine matters to provide the scientific 
knowledge necessary for the policy and management: http://www.invemar.org.co/web/guest/quienes-somos 
71 OECD (n 52), 13. 
72 Resolución 586 de 2019 (Autoridad Nacional de Pesca y Acuicultura) ('Regulation 586'), article 4, paragraph 
1.  
73 Ibid, article 4, paragraph 1. 
74 Ibid, article 4, paragraph 2.  
75 Agreement 307 of 2019 reported on WWF, 'Ordenación Pesquera, Presente y Futuro de los Recursos Marinos 
del Pacífico' <https://www.wwf.org.co/_donde_trabajamos_/pacifico/plan_de_ordenamiento_pesquero/> 
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Has Colombia implemented indicators of threats?  

As provided in the Fisheries Law Act 1990, catch quotas and other management should be 

calculated based on ‘reliable’ statistical data about the fishing effort, or on ‘reasonable 

estimations’ when such data is not available.76 MSY is mentioned vaguely in some legal 

provisions, without a clear indication of its meaning and requirements for its calculation.77 

When information on the stock abundance of a certain species is not available, AUNAP is 

required to calculate and propose to the Executive Committee for Fishing, a ‘reasonable 

quota’, that reflects the MSY of the concerned species.78 The law does not require the 

adoption of plans for the recovery of the fish stocks, even when scientific studies have 

documented the declining status of the resources.79  

Does Colombia adopt actions that prioritise conservation and obtaining more knowledge?  

As discussed in Chapter 7, the PP does not feature explicitly in the Colombia’s fisheries legal 

and regulatory framework.80 However, the Fisheries Law Act 1991 confers some powers on 

AUNAP to act in a de facto precautionary manner. AUNAP has the power to restrict fishing 

access for to protect the resource in three situations. First, fishing permits and quota allocation 

are conditional on the availability of fishery resources: AUNAP can modify or suspend 

fishing permits and quotas allocation when there are variations in the biological conditions of 

the fishery that affect the availability of the resources.81 The second situation refers to 

overexploitation of a fishery resource: when AUNAP considers that a fishery resource is 

overexploited, based on best scientific evidence and reliable statistical information and data 

produced by public and private entities, it may classify it as such under a reasoned 

resolution.82 In order to bring the fishery back to MSY level, AUNAP may, proportionally 

reduce the fishing quota allocated to foreign vessels and, if necessary, suspend their fishing 

 

76 Fisheries Decree (Colombia) (n 57), article 7  
77 Ibid, articles 7,8. 
78 Ibid, article 8.  
79 An aspect highlighted by interview Col#5 (NGO), interview Col#3 (NGO),interview Col#4 (research)] Also 
documented by OECD (n 52), 22. 
80 Chapter 7, part 7.2.3. 
81 Fisheries Decree (Colombia) (n 57), article 58.  
82 Ibid, article 59 (emphasis added).  
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licenses.83 If overexploitation persists, AUNAP may reduce proportionally reduce the fishing 

quota assigned to both industrial and artisanal fisheries, and if necessary, suspend the their 

fishing licenses. The third scenario in which AUNAP may take precautionary action is to 

impose temporal or spatial fishery closures, based on scientific research that demonstrates the 

need to do so.84  

This overview highlights significant deficiencies in framework for applying the PP in 

Colombia.  Fishing managers do not have sufficient information to diagnose their fisheries 

and assess potential threats. As the information on the state of the resources is scattered, 

fisheries management has been reactive instead of precautionary. The quota is allocated based 

on statistics from the previous year, only rarely reflecting research findings. This has caused 

concern about the precautionary nature of the quotas and other management measures.85 

The diagnosis process mandated by Regulation 586 is an important step towards increasing 

the knowledge base for fisheries management. Although its implementation can be hampered 

by limited research and management capacity, partnering with NGOs is a good way to build 

on the relationship that these organisations have established with local communities and could 

facilitate the process of diagnosis. The challenge for decision-makers, however, is to translate 

this knowledge into precautionary measures that address the status of the resources. 

The legal framework does not define qualitative or quantitative indicators to guide decision-

makers on what threats should be avoid when making decisions. The lack of indicators risks 

exceeding tolerable limits of exploitation and may lead to over-exploitation. While there are 

provisions that allow AUNAP to adopt measures that protect the fisheries resources, they fall 

short of the conditions that have to be considered when adopting precautionary measures, 

even at low levels of capacity. Instead of promoting anticipation, these measures promote a 

reaction to materialised harm, such as over-exploitation. Furthermore, the language of these 

provisions is not prescriptive but leaves the assessment of the status of over-exploitation to 

AUNAP and the necessity of the measures adopted to its discretion. Despite being recognised 

 

83 Ibid (emphasis added). 
84 Fisheries Decree (Colombia) (n 57), articles 121 and 122 ; Ricardo Alvarez León, 'Las Vedas como 
Regulación del Aprovechamiento Sostenible de los Recursos Hidrobiológicos de las Aguas Dulces, Estuarinas y 
Marinas en Colombia' (2016) 4(2) Summa Iuris 287, 291. 
85 Interview Col # 1 (research); interview Col#2 (research).  
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by some stakeholders as necessary mechanisms for the protection of resources, they agree that 

these measures require a clearer and solid legal base to provide a clearer mandate to decision-

makers.86 These gaps and limitations in the legal regime provide an opportunity to gradually 

and incrementally introduce mechanisms aimed at improving the operationalisation of 

precaution with the limited resources available.  

9.3.2 Chile  

The Chilean legal framework introduces the three actions proposed for countries with 

increasing scientific and management capacity. As presented in Chapter 8, the Fisheries Law 

Amendment Act 2013 introduced relevant modifications to the legal framework towards more 

objective and transparent decision-making processes.87  It has a dedicated research entity, the 

Fisheries Development Institute88 (IFOP by its Spanish acronym), which has advanced the 

scientific basis for decision-making. Scientific research is government funded and limited by 

strict budget allocation mechanisms.89 There is also an important body of research performed 

by fisheries associations.90 Although fisheries research is prioritised in Chile, some 

participants considered that the funding allocated to IFOP is insufficient to satisfy the data 

requirements for the assessment of the fisheries under the new Fisheries Law Act.91  

Does Chile perform scientific assessments?  

The information for decision-making is obtained from surveys and stock assessments for 

performed and analysed by Technical Committees.92 Assessments integrate information about 

the main biological attributes of target species to produce estimates of abundance and 

exploitation status.93 Despite the increased scientific capacity, some fisheries are still data-

 

86 Interview Col#3 (NGO);  Interview Col#5 (NGO), Interview Col#4 (research), interview Col#6 (government);  
also pointed out by OECD (n 52), 20. 
87 Ley No. 20657 de 2013 (Chile) ('Fisheries Law Amendment Act (Chile) '). 
88 English for Instituto de Fomento Pesquero, a private non-profit corporation funded almost entirely by the 
government: ibid. 
89 FAO, Informe Final - Acuerdo para la revisión de la Ley General de Pesca y Acuicultura (FAO, 2016) , 110. 
90 Fondo de Fomento al Desarrollo Tecnológico, 'Cuánta investigación pesquera se hace en Chile' 
<https://www.conicyt.cl/fondef/2004/06/17/cuanta-investigacion-pesquera-se-hace-en-chile/> 
91 Interview Ch#3 (research).  
92 Fisheries Law Amendment Act (Chile) (n 87), article 153.  
93 Rodrigo Wiff et al, 'Chilean fishing law, maximum sustainable yield, and the stock-recruitment relationship' 
(2016) 44(2) Latin American Journal of Aquatic Research 380, 381. 
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poor.94 Information on small-scale fisheries is difficult to obtain due to the vast length of the 

Chilean coast and the limited technical and human capacity to perform on-site assessments.95 

Stock assessments are mandatory for all fisheries as a basis for the estimation of reference 

points.96  

Has Chile adopted quantitative indicators of harm?  

The Fisheries Law Amendment Act 2013 defines biological reference points are quantitative 

indicators of the state of the stocks, estimated by the Scientific Committees.97 Reference 

points are based on the use of MSY, defined as the highest catch level obtained from a stock 

without affecting its sustainability.98 This legal definition suggests that the MSY is not a limit 

for conservation but a target for exploitation of the resources.99 Hence, while the MSY and 

reference points have been recognised as a relevant step towards objective and standard 

decision-making thresholds, by setting MSY as a target instead of a limit, the legal provision 

does not account for the uncertainty in the estimations and allows harvesting at risky levels.100  

Does Chile adopt measures to maintain exploitation within predetermined levels?  

The reference points are the base for the adoption of fisheries management according to the 

state of the resources. Fishery-specific measures are contained in management plans that are 

reviewed every three years. 101 Fisheries management in Chile is based on input controls and 

quota.102 Input controls include temporary and geographical closures and the prohibition of 

specific fishing gears.103 The total allowable catch is calculated by the Technical Committees 

aiming to pursue MSY of specific stocks.104 When a fishery is assessed as overexploited, the 

 

94 Interview Chi#4 (research); Javier Porobic et al, 'Implementing Ecosystem-based Fisheries Management: 
lessons from Chile's experience' (2018) 97 Marine Policy 82,97. 
95 Ibid, 88. 
96 Fisheries Law Amendment Act (Chile) (n 87), article 153. 
97 Ibid, article 2, 71.  
98 Porobic et al (n 94),88; 
99 Wiff et al (n 93), 380;  Porobic et al (n 94),85 ; FAO (n 89), 32.  
100 Wiff et al (n 93), 380. 
101 Fisheries Law Amendment Act (Chile) (n 87), art. 9A. 
102 Ibid, art. 9A. 
103 Ibid, art. 9A. 
104 Ibid, art. 9A. 
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management committee should adopt a stock rebuilding plan.105 This plan contains the goals, 

objectives and specific measures that will be adopted to recover the resources.106  

This overview shows that Chile has introduced the three actions proposed for countries with 

increasing scientific and management capacity. In the Fisheries Law Amendment Act 2013, 

the scientific information provided by the Scientific Committee is fundamental to decision-

making. The law also adopts the reference points as qualitative indicators to assess and 

monitor the state of the resources and identify potential threats of harm. Management 

measures are adopted according to the reference points to maintain exploitation of the 

resources within the predetermined levels. This reduces the discretion of decision-makers to 

decide when to trigger the precautionary principle. In that sense, Chile has improved its 

previous management approach that allowed fishers and other interest groups to modify the 

quota recommended by the scientists, which risked the sustainability of the resources.107 The 

precautionary nature of the reference points, however, seems to be hindered by the 

formulation of the concept of MSY as a target instead of a limit, which allows a larger margin 

of exploitation. Despite of lack of clarity about the MSY, in the first years of implementation 

of the new decision-making framework, fishing quotas were significantly lower than prior to 

the legal amendment, which shows the precautionary nature of the new approach.108  

The implementation of the management approach adopted in Chile has required modifications 

to fisheries governance in general, which has posed significant management challenges and 

demanded additional research inputs.109 These additional requirements have created some 

uncertainty over whether Chile has the capacity to deliver the PP in the terms adopted by its 

own law.110 Some participants in this research expressed this concern and considered that the 

 

105 Ibid, art. 9A.  
106 Ibid, art. 9A., art. 9A.  
107 Stefan Gelcich, Francisca Reyes-Mendy and Monica Rios, 'Early assessments of marine governance 
transformations: insights and recommendations for implementing new fisheries management regimes' (2019) 
24(1) Ecology and Society 12; Carlos P Leal, Renato A Quiñones and Carlos Chávez, 'What factors affect the 
decision making process when setting TACs?: the case of Chilean fisheries' (2010) 34(6) Marine Policy 1183, 
1183.  
108 Interview Chi#12 (research); Interview Chi#1 (Govenrment).  
109 Francisca Reyes, Stefan Gelcich and Monica Ríos, 'Problemas globales, respuestas locales: planes de manejo 
como articuladores de un sistema de gobernabilidad policéntrica de los recursos pesqueros' (2017) Propuestas 
para Chile 121, 127; Porobic et al (n 94), 82 . 
110 Interview Chi#6 (industry); Interview Chi#2 (industry).  
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law is, in that sense, very ambitious.111 The implementation of the law requires important 

capacity development, supported by economic resources, over the long term.112 However, this 

is consistent with a key conclusion of this thesis – that the PP in fisheries management 

operates in a continuum that allows reconsidering management strategies when the capacity 

available is insufficient to support sophisticated mechanisms.  

9.3.3 Australia 

Australia has a robust scientific and management capacity that supports sophisticated 

mechanisms for precautionary management. The functions of AFMA include ensuring 

continuous assessment of fisheries to fill knowledge gaps through research projects.113 These 

research projects are funded substantially by the fishing industry, the Commonwealth 

Scientific and Industrial Research Organisation (CSIRO) and the Fisheries Research and 

Development Corporation (FRDC).114 Additional funds for fisheries research are provided by 

the Fisheries Resources Research Fund, and a number of government research agencies 

including the CSIRO, the Australian Bureau of Agricultural and Resource Economics 

(ABARE) and the Bureau of Rural Sciences (BRS). Its robust scientific capacity has allowed 

Australia to support the implementation of the PP according to best practice.  

Does Australia perform risk assessments?  

AFMA has implemented the Ecological Risk Management (ERM) framework for developing 

management arrangements to address the effects of fishing on the marine environment.115 The 

ERM framework uses Ecological Risk Assessment for the Effects of Fishing (ERAEF) as the 

main mechanism for evaluating the risks that fisheries may pose to the broader ecosystem.116 

The ERAEF operates as a process of risk assessment applied sequentially, progressing from 

qualitative analysis at the first stage, to a more detailed and quantitative analysis at the final 

 

111 Interview Chi#6 (industry); Interview Chi#13 (NGO); 
112 Gelcich, Reyes-Mendy and Rios (n 107), 20).  
113 Fisheries Administration Act 1991 (Cth) ('FAA'), section 7.  
114 AFMA, 'Science and Research' <https://www.afma.gov.au/research>. 
115 The ERM framework addresses five components of the marine environment: target species, byproduct and 
discard species, threatened, endangered and protected species: AFMA, 'Ecological risk management strategies 
for Commonwealth commercial fisheries' <https://www.afma.gov.au/sustainability-environment/ecological-risk-
management-strategies>. 
116 Ibid. 
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stage.117 The purpose of the ERAEF process is to screen out low risk activities and place 

increased attention on those activities assessed as having greater impact over the 

ecosystem.118 Risk is considered high in the absence of data or information to the contrary.119 

In these cases, high-risk scores are subject to more detailed examination until the doubts about 

the risk have been eliminated or confirmed.120 If the risk is confirmed as high, AFMA adopts 

measures necessary to address it.121 Thus, the ERM framework is essentially precautionary.  

In addition to AFMA’s assessments, the EPBC Act requires all fisheries managed by the 

Commonwealth and export fisheries to be assessed on their environmental performance. 

Strategic assessments evaluate the management arrangements to ensure that fisheries are 

managed in an ecologically sustainable manner122 and are mandatory for all Commonwealth 

fisheries. The second type of assessments evaluate whether fishery management plans contain 

reasonable actions to avoid impacts on listed threatened species, listed migratory species, 

cetaceans and listed marine species.123 These assessments apply to species listed as 

conservation dependent, for which the biomass limit is below the limited reference point and 

subject to a rebuilding plan.124 The third type ensures compliance with export controls and 

international trade rules for the protection of Australian native fishery species or species listed 

under the Convention on the International Trade in Endangered Species (CITES).125 These 

assessments are performed by AFMA and approved by the Minister for the Environment 

against the Guidelines for the Ecologically Sustainable Management of Fisheries, which 

include the need to demonstrate that the precautionary approach is observed in all stages of 

fisheries management.126 These assessments were highlighted by some research participants 

as a mechanism ‘to put checks and balances in place’, by focusing on the ecological aspects of 

 

117 AFMA, Guide to AFMA’s Ecological Risk Management (2017) , 13. 
118 Ibid, 56. 
119 Ibid, 56. 
120 Ibid, 50. 
121 Ibid, 77. 
122 Environmental Protection and Biodiversity Conservation Act (1999) (Cth)  ('Environmental Protection and 
Biodiversity Conservation Act (1999) (Cth)'), s. 146. actions or activities that may cause a significant impact 
over matters of national environmental significance are subject to the approval of the Minister for the 
Environment. Commonwealth marine areas are one of those.  
123 Ibid, Part 13. 
124 Ibid , Part 13A. 
125 Ibid , Part 13A.  
126 Guidelines for the Ecologically Sustainable Management of Fisheries, 2. 
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fishing activities. 127 However, some participants noted that there are duplications in the 

assessments processes, without necessarily creating additional value.128 Both the review of the 

Commonwealth’s fisheries legislation129 and the review of the EPBC Act130 have 

recommended that the interaction between the EPBC Act and the FMA needs to be 

streamlined.131 

Does Australia determine harvest strategies?  

The PP is applied to the management of target species through fishery-specific harvest 

strategies as provided by the Harvest Strategy Policy (HSP).132 Harvest strategies define the 

conditions of exploitation of each fishery.133 They set the limit and target reference points 

based on fisheries assessments. Australia has adopted the same two types of standards 

suggested by best practice: target and limit reference points. Target reference points (TRP) 

represent the desired status of stocks and expected fishing intensity.134 Limit reference points 

(LRP) express the point beyond which the risk of harm is unacceptably high.135 Targets are 

calculated based on the biological stock assessments and economic estimates of optimal 

harvest levels.136 

To maximise the maximum economic return from fishing to resource users and the 

community, Australia sets harvest limits at the Maximum Economic Yield (MEY).137 MEY 

 

127 Interview Aus#1 (research); Interview Aus#3 (research). See also: K.  Sainsbury, P.  Gullestad and J.  Rice, 
'The use of national frameworks for sustainable development of marine fisheries and conservation, ecosystem-
based management and integrated ocean management' in Serge M. Garcia, Jake Rice and Anthony Charles (eds), 
Governance of Marine Fisheries and Biodiversity Conservation: Interaction and Coevolution (John Wiley&Sons 
Ltd. , 2014) , 303.  
128 Interview Aus#1 (research); Interview Aust #6 (industry). 
129 David Borthwick, 'Review of Commonwealth Fisheries: Legislation, Policy and Management', Department of 
Agriculture, . 
130 Graeme Samuel, Independent Review of the EPBC Act (2020) . 
131 Borthwick (n 129), 135 ; Samuel (n 130), 6.1.2.  
132 Department of Agriculture and Water Resources, Commonwealth Fisheries Harvest Strategy Policy (Second 
ed, 2018)  
133 Fisheries Management Act (1991) (Cth) ('FMA'), s 17 (10) 
134 Department of Agriculture and Water Resources (n 132), section 3.6 , 10 
135 Ibid, section 3.6, 10. 
136 Ibid, 4.4.  
137 Tom Kompas, R Quentin Grafton and Nhu Che, Target and path: maximum economic yield in fisheries 
management (ABARES, 2011) ; R Quentin Grafton et al, 'Maximum economic yield' (2010) 54 The Australian 
Journal of Agricultural and Resource Economics 273, 273; Nick Rayns, 'The Australian government's harvest 
strategy policy' (2007) 64 ICES Journal of Marine Science 596, 597-98 
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maintains exploitation at levels at which the fishery generates its highest rent, in a cost-

efficient manner, and without exceeding the maximum capacity.138 In general, MEY allows 

lower harvesting levels than MSY, hence can be considered a more conservative and 

precautionary threshold.139  

Does Australia adopt management measures according to harvest strategies?  

The HSP provides multiple management actions to maintain desired exploitation levels, 

depending on the data available and each fishery's management objectives.140 Output control 

measures, such as the TAC are the preferred approach.141 Where they are used, TACs are 

adjusted annually, depending on the status of the stock, the economic or social conditions of 

the fishery, conditions of other interdependent stocks and uncertainty of biological 

knowledge.142 AFMA apportions TACs according to the number of individually transferable 

quota (ITQ) units allocated to each concession holder based on their statutory fishing 

rights.143 When information to quantify risk levels is unavailable, managers must take a 

precautionary approach and adopt the more conservative measures.144 When stocks fall below 

sustainable levels, harvest strategies focus on rebuilding to the level required to achieve 

MSY.145 In these cases, AFMA should ensure that fishing ceases and develop a rebuilding 

strategy. A rebuilding strategy must include performance measures, complemented by 

adequate monitoring and data collection.146  

 

138 S. M. Garcia, The precautionary approach to fisheries and its implications for fishery research, technology 
and management: an updated review (FAO, Online version ed, 1996) ; Catherine M Dichmont et al, 'On 
implementing maximum economic yield in commercial fisheries' (2010) 107(1) Proceedings of the National 
Academy of Sciences 16, 16. 
139 Garcia (n 138); Maija Holma et al, 'Comparing economic and biological management objectives in the 
commercial Baltic salmon fisheries' (2019) 100 Marine Policy 207, 210-11; Interview Aus #1 (Research) 
140 These are termed control rules. Department of Agriculture and Water Resources (n 132), section 3.4, 9. 
141 Department of Agriculture and Water Resources, Guidelines for the Implementation of the Commonwealth 
Fisheries Harvest Strategy Policy (Second ed, 2018) , 9.  
142 Department of Agriculture and Water Resources (n 141), 38.  
143 FMA (n 133), s 21(1A). 
144 Department of Agriculture and Water Resources (n 141), 36 
145 Ibid , 5. 
146 Ibid. 
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Factors such as lack of information and the low value of some fisheries create challenges for 

the implementation of harvest strategies.147 To address these situations, AFMA has 

implemented a catch-cost-risk framework that seeks to balance the cost of data collection, 

analysis and management in a fishery with the level of the catch taken from such fishery.148 If 

the level of uncertainty over the status or performance of a fishery is high, allowable catches 

are set at low levels.149 One research participant explained,  

for very data-poor fisheries, you actually apply a quota which is a lot further away from either 
maximum sustainable yield or maximum economic yield. By that, I mean much lower 
quota.150 

At that level, profits are also kept lower until more evidence is obtained.151 Potential increases 

in catch levels should be assessed against the necessary costs of monitoring and the potential 

profits.152 In this sense, the catch-cost-risk is essentially precautionary.   

Australia has adopted sophisticated mechanisms supported by robust scientific capacity to 

guarantee that its Commonwealth fisheries are managed with ecological health in mind. The 

harvest strategies and the ERA framework operate efficiently as best practice mechanisms to 

maintain fishing exploitation within sustainable levels and reduce the impacts of fishing 

activities on the marine environment.  

Despite being well-conceived in the regulatory frameworks, there are some flaws in its 

application. Consistency is a challenge. As noted by one participant:  

Sometimes, decisions are too precautionary and other times, not enough. I think there are 
inconsistencies in the application of the precautionary approach. So, greater consistency would 
be a good thing and greater clarity about trade-offs and what’s socially and politically 
acceptable. It’s always good to be clear about those things.153  

 

147 Anthony Smith et al, 'Implementing harvest strategies in Australia: 5 years on ' (2014) 71(2) ICES Journal of 
Marine Science 195, 199. 
148 Department of Agriculture and Water Resources (n 141), 6. 
149 Ibid, 6; NA Dowling et al, 'From low-to high-value fisheries: Is it possible to quantify the trade-off between 
management cost, risk and catch?' (2013) 40 Marine Policy 41, 42 ; KJ Sainsbury, Cost-effective management of 
uncertainty in fisheries (2005) , 6. 
150 Interview Aus#1 (Research).   
151 Catherine M Dichmont et al, 'From data rich to data-limited harvest strategies—does more data mean better 
management?' (2017) 74(3) ICES Journal of Marine Science 670, 684. 
152 Sainsbury (n 149), 6; Smith et al (n 147), 199. 
153 Interview Aus#9 (research). 
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Flaws of this sort can be addressed by clearer guidance on AFMA on how to decide trade-offs 

that involve conflicts between the conflicting objectives of conservation and exploitation.154  

9.4 Lessons and opportunities  

International fisheries instruments promote an approach to precaution based on maintaining 

exploitation of the resources within predetermined sustainable levels. The implementation of 

these mechanisms needs to be supported by robust capabilities that many countries have not 

developed yet. Instead, this Chapter suggests that the PP can be implemented by considering 

the individual capabilities of each country. In essence, the PP requires knowledge of the 

fisheries that enables threats of harm to be identified which justifies the adoption of measures 

to avoid harm. The application of the PP relies on a country's capacity to assess and monitor 

the state of its fisheries, control harvesting of the fishery resources, and adopt management 

measures to ensure the conservation of the resources and the broader ecosystem. The analysis 

of Colombia, Chile and Australia provides lessons of how their scientific and management 

capacity affects the implementation of the PP. It also shows how their capacity features can be 

addressed to apply the PP incrementally.  

In Colombia, the application of the PP has been hampered by a lack of scientific information 

and an unclear legal framework for decision-making. With the adoption of Regulation 586 

that provides for the diagnosis of fisheries to assess their state and identify appropriate 

management measures, Colombia has set the path towards more knowledge-based 

management. The adoption of measures based on existing knowledge and identification of 

threats is at the core of precautionary management, however, decision-makers still have a 

broad discretion to decide what is considered a threat of harm and when to adopt 

precautionary measures. The next step for Colombia would be to adopt indicators that narrow 

this discretion and provide the criteria to evaluate the state of the resources and anticipate 

threats of harm. Likewise, the legal framework should include a clearer mandate to adopt 

measures that protect the resources and reduce harvesting when there is evidence of a threat. 

The implementation of Regulation 586 and any further reforms towards precautionary 

management will require scientific and management capacity. However, through the 

 

154 Chapter 7, part 7.2.1. 
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agreements between AUNAP and NGOs, Colombia can strengthen its capacity. As 

highlighted by one participant, NGOs can provide an aide with resources, practicalities and 

set up costs of decision-making frameworks in developing countries.155  

Chile provides a lesson on how scientific capacity is not sufficient if the decision-making 

framework does not support precautionary decision-making. Chile has a strong scientific 

capacity that informs fisheries management, however, its previous decision-making approach 

failed to promote the sustainability of the resources by allowing commercial interests to 

override scientific advice. The Fisheries Law Amendment Act  addressed these failures and 

restructured the framework in a manner more consistent with the international guidelines on 

the PP. The adoption of quantitative indicators is a significant step towards the 

implementation of the PP.  They provide a criterion against which to identify situations of risk 

that merit action.156 The implementation of reference points is resulting in more precautionary 

fishing quotas than in past years. However, clearer guidance is needed on how to account for 

uncertainty in the estimation of MSY, to ensure it operates as a precautionary indicator that 

guides management within sustainable levels.  

Australia has adopted a framework for precautionary decision-making based on risk 

assessments and harvest strategies. However, research participants emphasised that applying 

the PP through harvest strategies in Australia is an expensive, high-end management system 

that cannot be adopted easily by countries with fewer abilities.157 The lessons offered by 

Australia relate primarily to the importance of structured decision-making frameworks, based 

on gathering knowledge and setting clear indicators. One participant noted that approaches 

based on indicators rather than hard data are more appropriate for some countries as they 

provide the criteria to determine when there are risks that require precautionary action.158 

Another participant remarked that developing countries can still achieve precautionary 

outcomes if they focus on consolidating a robust management structure.159 The ERM 

framework could inspire the adoption of risk assessment frameworks in developing countries 

 

155 Interview Aus#5(NGO).  
156 Interview Chile #4 (resaearch).  
157 Interview Aus#9 (research); Interview Aus #6 (industry), Interview Aus#3(Research); Interview Aus#7 
(Research); Interview Aus#5(NGO). 
158 Interview Aust#4 (Government).  
159 Interview Aus#3 (Research). 
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based on qualitative methods to screen on out low risk activities and focus on those 

considered as high risks.160 These may allow a more efficient allocation of management 

resources, hence, their adoption in fisheries management is a topic worth investigating. In 

Australia, the legal framework lacks of substantive guidance on how to apply the PP and, 

consequently, the PP is not applied consistently. Hence, as the experience of Australia 

demonstrates, there is always room for improvement in the application of the PP. 

9.5 Conclusion 

This thesis argues that a key way to implement the PP in fisheries management according to 

different capabilities is to develops laws incrementally. This Chapter identified three stages of 

scientific and management capacity and proposed a set of indicative actions to operationalize 

the PP at each level. It then analysed how Colombia, Chile and Australia, representing three 

levels of capacity, apply the PP by reference to those indicative stages. The Chapter also 

identified what further reforms are needed in each country to operationalise the PP according 

to their individual capabilities. Incorporating these recommendations in their legal 

frameworks can improve the ability of these countries to implement the PP, provided that they 

are also supported by appropriate compliance and enforcement mechanisms. Although this 

aspect was out of the scope of this thesis, it is acknowledged that weak compliance and 

enforcement capacity can hamper the protection of fishery resources through precautionary 

actions.   

Together, this and the two preceding chapters represent a comparative analysis of Australia, 

Chile and Colombia, three countries with different levels of capacity and different legal 

frameworks for the implementation of the PP. These Chapters have analysed how these 

countries have adopted the PP in their fisheries laws (Chapter 7), how they use fishers’ 

knowledge to complement the knowledge base for precautionary decision-making (Chapter 

8), and how they apply the PP to decision-making (Chapter 9). These Chapters have identified 

limitations in the implementation of the PP in the three countries, associated with their level 

of development. Each Chapter has identified reforms needed in each country to operationalise 

the PP to account for their differentiated capabilities. Together these Chapters highlight the 

 

160 Interview Aus#3 (Research). 
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importance of considering the specific context of individual states in adopting legal and 

operational frameworks for the PP in fisheries management.  
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Chapter 10 Conclusions 

This research advances our understanding of the PP by focusing on the unique challenges 

facing developing countries in implementing precaution. It is the first work to investigate the 

intersection of the PP, the principle of CBDR and the PAFM. It is also the first work to 

undertake an empirically-based comparative analysis of three countries’ implementation of 

the PP along a continuum of development and capacity. 

The PP is  fundamental  to fisheries governance because it  justifies the adoption of measures 

to protect resources from threats of overexploitation in circumstances of scientific uncertainty. 

Most countries have committed to managing their fisheries in a sustainable manner. However, 

the application of the PP to decision-making remains fraught – for fisheries management and 

environmental protection more broadly – particularly in developing countries with limited 

economic, technical and institutional resources. While there has been considerable focus in 

academic and policy literature on the scope and implementation of the PP, there has been very 

little consideration of how countries with vastly different levels of capacity can implement it, 

and virtually none on how this might apply in a fisheries context. This is a problem because 

developing countries are heavily reliant on sustainable fisheries resources and have most at 

stake in ensuring their precautionary management.  

To address this significant problem and research gap, this thesis set out to investigate how 

developing countries can implement the precautionary principle in fisheries management 

according to their differentiated capabilities. To answer this question required investigation 

of five sub-questions, namely:  

1. What is the content and underlying purpose of the PP, the principle of CBDR and the 

PAFM in international law?; 

2. To what extent do the capabilities of developing countries affect the operationalisation 

of the PP in fisheries management?; 

3. What principles can guide a precautionary approach to fisheries management that 

better account for the needs and capabilities of countries at different stages of 

development?;  
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4. How do domestic fisheries management regimes currently reflect these differentiated 

principles?; and 

5. What further reforms are needed to operationalize the PP in fisheries management in a 

way that accounts for differentiated needs and capabilities?  

Chapters 3, 4 and 5 addressed research question 1, by analysing the international documents 

from which these concepts emerged. Chapter 3 concluded that the international legal 

instruments establish precaution as a contextual principle that should be granted normative 

character at the domestic level. While the specific parameters for the implementation of the 

PP depend on context, legal formulations should address or cover four core elements: 

articulating a threat of harm, a threshold of uncertainty, an indication of precautionary action, 

and a legal obligation. Chapter 3 also found that the PP is as an iterative principle. Applied 

iteratively, it can establish a framework for ongoing scientific investigation to reduce present 

uncertainties and support underpin the actions that best respond to the current circumstances.   

Chapter 4 analysed the principle of CBDR to understand how this principle delivers 

differential treatment and how it justifies the adoption of the PP based on the capabilities of 

individual states. It found that the CBDR principle has emerged as a mechanism to address 

global environmental problems by allocating responsibilities to states according to their 

capabilities. Recent developments in climate change have seen the CBDR principle conceived 

as a more dynamic mechanism that reflects the respective capabilities and individual socio-

economic circumstances of each country. The principle of CBDR justifies adopting the PP as 

a contextual obligation that is to be implemented in accordance with a country’s respective 

development conditions and capabilities. Since both development and precaution are dynamic 

concepts, states can be expected to implement more sophisticated precautionary actions as 

their capacity grows more robust.  

Chapter 5 complemented the analysis of the PP and the principle of CBDR, with a closer 

examination of the PAFM. It found that international instruments provide a fishery-specific 

and science-driven operational framework for the PP that requires adoption in domestic legal 

regimes. The CBDR principle justifies a differential application of the PAFM based on 

individual states’ capabilities to adopt conservation and management measures in a manner 

that least interferes with their development needs.  
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In addressing research question 2, Chapter 6 found that developing countries have structural 

economic and socio-political conditions that affect their fisheries management capacity and 

are unlikely to be resolved in the near future. Chapter 6, however, developed three principles 

that can shift the implementation of the PP towards an approach that builds on the unique 

legal, technical and management features of each country. These principles are that: i) the PP 

should be explicitly adopted and enshrined in the law; ii) precautionary decision-making 

requires fishers’ knowledge and participation; and iii) the PP should be implemented 

incrementally.  

These principles were empirically tested in Chapters 7 to 9, through a socio-legal comparison 

between Australia, Chile and Colombia. These chapters analysed how the legal frameworks 

for fisheries management in these countries currently reflect these principles and what legal 

reforms are needed to operationalise a differentiated approach to the PP, addressing research 

questions 4 and 5.   

Chapter 7 analysed how the PP has been adopted and enshrined in fisheries law. It showed 

that, while Australia and Chile have adopted the PP explicitly in fisheries legislation, in 

Colombia it has only been subject to jurisprudential development based on its adoption in 

environmental legislation. Further, the legal formulations adopted and operating in the three 

countries adopt vague and ambiguous language that does not guide its practical application. 

The analysis made clearer that each country required a formulation of the PP that addresses 

the principle’s substantive components: a threat of harm; a threshold of uncertainty; an 

indication of precautionary action; and a legal obligation.  

Chapter 8 analysed how these countries use fishers’ knowledge and participation to support 

precautionary decision-making, thereby addressing the lack of capacity to obtain the scientific 

knowledge required to implement the PAFM according to international standards. It found 

that the knowledge of fishers has been relevant in all three countries to fill gaps in scientific 

knowledge, but the involvement of fishers in assessment and decision-making, has been 

different in each case. Australia has the most developed system for fishers’ participation in 

assessing threats and the adoption of precautionary management measures. Chile allows 

participation of fishers in decision-making but not in the assessment stage. Colombia has 

some scattered experiences of fishers’ involvement and has only recently adopted regulations 

that offer weak operational guidance. Further legal and operational developments can promote 
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the integration of local knowledge in implementing the PP in Colombia while its scientific 

capacity increases.  

Chapter 9 analysed how the PP can be implemented incrementally according to a country’s  

level of capacity. It first considered a spectrum of scientific and management capacity, 

proposing a set of indicative actions to adopt at the lowest, mid, and highest levels. It then 

analysed how the three countries under analysis represent these three levels of capacity. 

Colombia has limited scientific and management capability and this has hampered the 

application of the PP, however, it has recently transitioned towards more knowledge-based 

precautionary decision-making. Chile is transitioning towards a more structured decision-

making approach underpinned by the PP. The implementation of these changes requires 

important capacity development and economic resources. Australia has robust scientific 

capacity and has adopted a structured decision-making framework for precautionary decision-

making, however, despite its legal arrangements, the PP is not always applied consistently. 

Based on this analysis, Chapter 9  identified opportunities for reform in the three countries, 

recognising that the PP operates in a continuum where there is always room to improve  

management approaches.      

In answering the overarching question of this research, this thesis proposed three principles 

that address legal, scientific and administrative capacity features required to implement the PP 

in fisheries management. The principles offered in this thesis provide a framework for other 

countries to analyse their capacity constraints and adopt legal frameworks according to the 

development – precaution scale.1 These principles were tested in three countries representing 

distinct levels of development and capacity. The findings of this comparative analysis 

highlight the importance of considering the context of individual countries to adopt 

differentiated legal and operational frameworks for the implementation of the PP. The PP is a 

principle that operates in a continuum and should not be regarded as an ‘all-or-nothing’ 

concept. Nor can its application in one sector (eg. fisheries) be assumed to be directly 

transferable to another (eg. forestry). 

 

1 Chapter 9, Figure 9.1  
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The broad and ambitious scope of this thesis intends to make four key contributions to 

existing scholarship on the PP, the CBDR principle and the PAFM. Firstly, although the 

literature on the PP is extensive, it has favoured theoretical reflections and has focused mainly 

on developed countries. This research offers important new insights into its operation in two 

developing countries at different stages of development. Secondly, this research provides 

empirical evidence of the impact, challenges and implications of the application of the PP in 

fisheries management. The comparative perspective adopted for the empirical analysis, 

including countries at different levels of development, provides a comprehensive examination 

of the limits and constraints in the operation of the PP in both developed and developing 

countries’ contexts. Thirdly, this research has expanded our understanding of the principle of 

CBDR which has previously focussed on climate change, by examining it implications in a 

natural resources’ management context. Finally, the thesis expands on earlier understanding 

of the application of precaution in the fisheries context. Previous analysis   on the PP has been 

approached from a scientific perspective, driven mostly by developed countries. Addressing 

this topic from a legal perspective complements the scientific developments and supports the 

creation of laws that drive the implementation of the PAFM to domestic frameworks. The 

differentiated approach proposed in this thesis supports the implementation of the PAFM 

under a differentiated and incremental perspective which thus far has not been addressed in 

the existing literature.  

While the scope of the research was broad, limitations on scope provide important 

opportunities for further investigation. This thesis did not include a specific analysis of the 

application of the PP to the protection of non-target and by-catch species under biodiversity 

conservation regimes.2 Nor did it attempt to analyse the implications of the ecosystem 

approach to fisheries management, of which the PP is a fundamental element.3 Together these 

regimes impose ambitious goals and standards that developing countries may struggle to 

meet.4 The principles for implementation of the PP based on differential obligations offered in 

 

2 Chapter 1, part 1.3. 
3 Chapter 5, part 5.3.1. 
4 For example, K Friedman, SM Garcia and J Rice, 'Mainstreaming biodiversity in fisheries' (2018) 95 Marine 
Policy 209, 209; Serge M Garcia and Kevern L Cochrane, 'Ecosystem approach to fisheries: a review of 
implementation guidelines' (2005) 62(3) ICES Journal of Marine Science 311, 311; I Gianelli et al, 
'Operationalizing an ecosystem approach to small-scale fisheries in developing countries: The case of Uruguay' 
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this thesis could be applied in analysing these issues and developing pathways for developing 

countries to implement measures and strategies according to their capabilities.  

Reforms to fisheries management legal frameworks will only produce limited opportunities 

for change if these are not supported by appropriate compliance and enforcement 

mechanisms. In developing countries, factors such as insufficient technological and 

institutional capacity hampered the ability to enforce fisheries management measures.5 The 

research undertaken as part of this thesis highlights the need to investigate how developing 

countries can enhance their capacity to enforce precautionary measures based on their existing 

capabilities and available resources.    

It is hoped that this thesis supports developing countries in the implementation of the PP and 

indirectly contributes to the prospects of achieving more sustainable global fisheries. The 

findings have important practical value in providing guidance to developing countries in 

designing laws for implementation of the PP. Most immediately, it offers the parameters to 

critically analyse how the PP is adopted when drafting amendments to existing legislation in 

Colombia. In Colombia, the Minister of Agriculture reported a plan to reform the Fisheries 

Law Act 1991.6 There is no official draft of the amendment Bill publicly available. However, 

the OECD has had access to a draft that would include the PP, stipulating that ‘in cases where 

evidence is lacking to assess the sustainability of resources, resources should be exploited 

with caution’.7 Although the explicit adoption in the Fisheries Act would be a step towards 

 

(2018) 95 Marine Policy 180, 180; Javier Porobic et al, 'Implementing Ecosystem-based Fisheries Management: 
lessons from Chile's experience' (2018) 97 Marine Policy 82, 82.  
5 For example, Natheer Alabsi and Teruhisa Komatsu, 'Characterization of fisheries management in Yemen: A 
case study of a developing country׳ s management regime' (2014) 50 Marine Policy 89, 90; Md Mostafa 
Shamsuzzaman and Mohammad Mahmudul Islam, 'Analysing the legal framework of marine living resources 
management in Bangladesh: towards achieving Sustainable Development Goal 14' (2018) 87 Marine Policy 255, 
255. 
6 As reported by the Minister of Agriculture in March, 2019, the draft reform is still work in process : Ministerio 
de Agricultura, 'Con actualización de la Ley de Pesca se busca aprovechar potencial del país ', Ministerio de 
Agricultura - Sala de Prensa, 15/03/2019) <https://www.minagricultura.gov.co/noticias/Paginas/Con-
actualizaci%C3%B3n-de-la-Ley-de-Pesca-se-busca-aprovechar-potencial-del-pa%C3%ADs.aspx>. 
<https://www.minagricultura.gov.co/noticias/Paginas/Con-actualizaci%C3%B3n-de-la-Ley-de-Pesca-se-busca-
aprovechar-potencial-del-pa%C3%ADs.aspx>. 
7 This definition was obtained from the OECD Report on the Review of Colombian Fisheries and Aquaculture 
policies, which had access to the draft reform: OECD, Fisheries and Aquaculture in Colombia (2016) ).  
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explicitly embracing the PP, the legal formulation needs to define the substantive content of 

the principle and provide mechanisms to address capacity limitations.  

The findings of this thesis can also guide international development assistance. Developing 

countries rely on international assistance for capacity building and economic support. While 

this thesis does not investigate the impact of this assistance, it acknowledges that it is essential 

to enhance developing countries’ fisheries management capabilities.8 Indeed, its findings 

demonstrate the need to promote contextual and differentiated approaches for developing 

countries. The lessons and findings of this research can guide the development of 

international programs for capacity building and assistance addressing the existing and 

incremental capabilities of individual countries.  

Finally, there is significant scope to apply the principles for differentiated precaution in a 

wider range of legal frameworks. This thesis focused on domestic fisheries law regimes, 

however, insufficient capacity of developing countries to produce knowledge and manage 

these resources may hamper the implementation of the PP in other natural resources 

frameworks, such as forestry and water. Although each regime has its own features and 

specificities, these principles can underpin mechanisms to address the legal, scientific and 

administrative capacity limitations that may hinder the implementation of the PP. This 

opportunity represents an important avenue for future research. 

The global COVID-19 pandemic has affected the fisheries sector by altering aspects such as 

fish demands, production and commercialisation.9 It has also affected the ability to conduct 

monitoring and enforcement.10 While the direct effect on resources is still uncertain, 

governments must increase their efforts to respond to anticipate potential threats.11 Under 

 

8 For example, through the ‘Global Partnerships for Responsible Fisheries’, also known as the FishCode 
Program, the FAO has mobilised and channelled funds from collaborating donor countries to finance projects 
relevant to the implementation of the Code of Conduct: FAO, 'Global Partnerships for Responsible Fisheries' 
<http://www.fao.org/fishery/fishcode/about/en>. 
9 FAO, 'How is COVID‐19 affecting the fisheries and aquaculture food systems' (2020) ; Marta Coll, Miquel 
Ortega-Cerdà and Y Mascarell-Rocher, 'Ecological and economic effects of COVID-19 in marine fisheries from 
the Northwestern Mediterranean Sea' (2021) 255 Biological Conservation 108997; Nathan J Bennett et al, 'The 
COVID-19 Pandemic, Small-Scale Fisheries and Coastal Fishing Communities' (Pt Taylor & Francis) (2020) 
48(4) Coastal management 336, 336. 
10 FAO, 'How is COVID‐19 affecting the fisheries and aquaculture food systems' (n 9); OECD, Fisheries, 
aquaculture and COVID-19: Issues and Policy responses (2020) . 
11 OECD, Fisheries, aquaculture and COVID-19: Issues and Policy responses (n 10). 
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these circumstances, promoting the application of the PP is more important than ever. The 

recommendations and findings of this thesis are valid only to the extent that developing 

countries have the political will to implement the PP in their fisheries management 

frameworks and economic, political and imperative issues all influence the legislative agenda 

in developing countries.12 However, as the fish stocks continue to decline and population 

growth continues to pressure fishery resources, coastal countries are compelled to act to 

address sustainability issues.13 Public awareness about the issues threatening the sustainability 

of the oceans and concern about the sustainability of fishing practices is increasing.14 With 

this awareness comes louder calls for stronger action from governments and decision-makers 

at all levels to give effect to the PP as a fundamental principle to protect fishery resources 

from unsustainable practices. While this research does not provide a complete answer to this 

challenge, it seeks to enhance the law as the fundamental basis for future management. 

 

 

12 For example, Franziska Weber, 'Towards an Effective Environmental Law for Developing Countries' (2009) , 
10; Jaro Mayda, 'Environmental Legislation in Developing Countries: Some Parameters and Constraints' (1985) 
12 Ecology Law Quaterly 997, 1000. 
13 FAO, State of World Fisheries and Aquaculture 2020 : Sustainability in Action (FAO, 2020) 3), 54. 
14 For example, Netflix’s documentary ‘Seaspiracy’ exposes the impact of overfishing on marine life. Although 
the documentary has drawn criticism for its misleading interpretations and oversimplification of scientific 
information, it has attracted popular attention: The Guardian, 'Seaspiracy: Netflix documentary accused of 
misrepresentation by participants' <https://www.theguardian.com/environment/2021/mar/31/seaspiracy-netflix-
documentary-accused-of-misrepresentation-by-participants>; Independent, 'Seaspiracy: Marine organisations 
and experts react to hit Netflix documentar' <https://www.independent.co.uk/news/uk/home-news/seaspiracy-
netflix-marines-true-story-b1824038.html>. 
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Appendix – Indicative interview schedule  
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