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1 Introduction - The Problem of ocean acidification 

Acidification occurs in oceans and in fresh waters such as rivers or lakes. Although the under-

lying causes might be the same – burning of fossil fuels -, the direct causes for acidification 

are not. Acidification of fresh water arises for example due to acid rain (low in pH), ocean 

acidification however occurs because of CO2 emissions in the atmosphere. There might also 

be acidification of freshwaters due to rising CO2 in the atmosphere, though this is completely 

unexplored.1 Therefore, and because different legal regimes apply to seawater as opposed to 

freshwater this thesis will be limited to the acidification of oceans and the legal possibilities 

under treaty law to prevent it. 

The term ocean acidification describes a series of environmental reactions in the oceans 

which are caused by the increase of carbon dioxide. These reactions lead to a decrease in the 

ocean’s pH level thus it becomes more acid. The cause of the increase of carbon dioxide is 

man-made.2 The ocean absorbs the anthropogenic CO2 emissions from the atmosphere and 

stores them. This absorption happens since the surface water tries to match its CO2 level to 

that of the atmosphere and thereby contain a balance.3 This series of chemical reactions can 

pose a danger to many marine organisms as well as biodiversity, food-webs, biogeochemical 

processes and ecosystems and eventually lead to problems in human society.4 Since pre-

industrial time ocean acidification has increased by 26 % and in the past 200 years the ocean 

has absorbed more than a quarter of the anthropogenic CO2 from the atmosphere. Therefore, 

ocean acidification goes hand in hand with climate change and is often referred to as “the oth-

er climate problem”.5 Such as for climate change the scale of emissions of CO2 in the future 

                                                
1 Antoine Leduc et al., “Effects of Acidification on Olfactory-mediated Behavior in Freshwater and Marine 
Ecosystems: A Synthesis” (2013) 368:20120447 Phil.Trans.R.Soc.B. 1, p.1; David Beaune et al., “Freshwater 
Acidification: An Example of an Endangered Crayfish Species Sensitive to pH” (2018) 813 Hydrobiologia 41, 
pp.41,42. 

2 Dorothée Herr et al., “Ocean Acidification: International Policy and Governance Options” (2014) IUCN 1, 
p.11. 

3 Arctic Monitoring and Assessment Programme, “AMAP Assessment 2013: Arctic Ocean Acidification” (2013) 
AMAP 1, p.1. 

4 Herr, supra fn.2, p.14. 

5 Secretariat of the CBD, “An Updated Synthesis of the Impacts of Ocean Acidification on Marine Biodiversity” 
(2014) CBD Technical Series No.75 1, p.7. 
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will be decisive for the development of ocean acidification.6 Since ocean acidification is a 

newly discovered problem that if unregulated could have serious repercussions, this thesis 

will analyze if the present treaty law is applicable to ocean acidification and offers any regula-

tions for the State to handle the problem. 

 

1.1 Methodology, structure and legal sources used 

This thesis comprises four chapters which will approach the problem of ocean acidification. 

Their task is to identify the problem of ocean acidification and analyze the current treaty law, 

in order to find out whether there is a legal framework and if so whether it is efficient enough 

to resolve the problem.  

The first chapter frames the notion of ocean acidification and explains the problem, its causes 

and consequences to the reader. Therefore, this chapter is of a descriptive nature and summa-

rizes the state of science concerning the topic. 

This is followed by an analysis of the relevant international treaty law in the second chapter. 

It outlines the conventions and the norms therein which are possibly applicable to tackle acid-

ification. To determine whether the individual conventions and the respective articles are ap-

plicable, judicial interpretation methods in accordance with the Vienna Convention on the 

Law of Treaties (VCLT) are used. Furthermore, the question is asked whether the individual 

treaty obligations are efficient and guide the States to comprehensively combat ocean acidifi-

cation. Attention will be drawn to possible problems of for example enforcement, compliance 

and implementation. Thus, the thesis is doctrinal as it mainly refers to legal rules and identi-

fies their meaning and manner of use. However, there are minor comparative elements for 

instance the comparison between norms and conventions.  

The applicability of rules to ocean acidification and the efficiency of obligations will as well 

be evaluated in chapter three though with a focus on regional treaties. 

Chapter four follows with a review of the status of the law. Recommendations will be made 

as to what a convention needs to effectively handle ocean acidification under international 

and regional law and what kind of approach is needed in the future to further combat it. 

 

                                                
6 Herr, supra fn.2, p.14. 
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1.2 The science behind ocean acidification and the problems repercussions 

To better understand what kind of rules are necessary to combat ocean acidification the chem-

ical processes and who is effected by them needs to be looked at in more detail. Therefore, its 

natural and artificial causes will be examined as well as its consequences. Therein, an evalua-

tion will be made of the problem of inconclusiveness of scientific results. 

 

1.2.1 Scientific background of ocean acidification 

Acidity is measured in pH on a scale of 0 to 14 of which 14 is highly alkaline/basic and 0 is 

highly acidic while 7 is neutral. The scale is logarithmic which means that each step on it is a 

factor of ten (ex. a step from 6 to 5 is actually increasing the acidity 10 times and from 6 to 4 

it would be 10 times 10 and therefore a 100). This scale shows the potential (P) to produce 

hydrogen atoms/ions (H+).7 When it comes to ocean acidification the process is as follows: 

H2O (water) and CO2 (carbon dioxide) when entering the water together form H2CO3 (carbon-

ic acid). This acid can break down by releasing a H+ (hydrogen ion) into HCO3
1- (bicarbonate) 

and by losing another H+ to CO3
2- (carbonate). These H+ ions which are floating in the water 

now are increasing its acidity.8 The pH of the ocean has changed from 8.2 at pre-industrial 

times to 8.1 which is a change rate of 26%. If CO2 emissions are not cut, the pH will most 

probably fall by up to a further 0.25 units by the end of the century which is an acidity in-

crease (increase in H+ ions) of 30-125%.9 

However, the problem is not the changing alone but also its speed. The current change in pH 

is similar to events that occurred during the Paleocene-Eocene boundary ca. 56 million years 

ago. At that time, extinctions occurred due to warming and acidification. Therefore, geologic 

history shows that biodiversity can be threatened by increased acidity in the oceans. However, 

changes in the atmosphere occurred much slower at that time than today. Moreover, history 

shows that recovery from a decrease in ocean pH is very slow and takes thousands of years. In 

the Paleocene-Eocene it took 100.000 years.10 

 

                                                
7 AMAP, supra fn.3, p.1. 

8 Scott Doney et al., “Ocean Acidification: The Other CO2 Problem” (2009) 1 Annu.Rev.Mar.Sci. 169, p.172. 

9  AMAP, supra fn.3, p.1. 

10  Secretariat CBD, supra fn.5, pp.37-40. 
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1.2.2 Artificial contribution to ocean acidification 

Apart from acidification through natural processes – although triggered by human behavior – 

there is also a contribution to the problem which happens artificially through geoengineering. 

Geoengineering is “(...) deliberate interventions in the Earth’s climate system that might mod-

erate global warming”.11 Techniques to do so frequently involve or affect the ocean. For ex-

ample, manipulating biological and geochemical processes in the ocean through fertilization 

and thereby artificially capturing CO2 therein.
12 Artificial contributions are covered by various 

conventions and particularly by the London Convention and its Protocol. Nevertheless, be-

cause of the complexity of geoengineering but in comparison to natural causes minor rele-

vance for ocean acidification the problem cannot be discussed within the limits of this thesis. 

 

1.2.3 Consequences of ocean acidification for the ocean as an ecosystem 

The consequences of ocean acidification are not yet understood completely. What is known is 

that a number of oceanic organisms – calcifying organisms - use CaCO3 (calcium carbonate) 

as a building material to form their skeletons (corals, mollusks). Calcium carbonate is dis-

solved in seawater and is created by the following reaction: Ca2+ (calcium) + CO3
2- (car-

bonate) result in CaCO3 (calcium carbonate). Yet the problem is, that CO3
2- (carbonate) is 

also reacting with the H+ (hydrogen) ions and this reduces the availability of the CO3
2- (car-

bonate) that organisms could otherwise use. Therefore, these organisms have problems main-

taining their skeleton because they cannot get enough CO3
2- (carbonate). In the future, they 

will need additional energy to form skeletons or shells and unprotected shells and skeletons 

will dissolve.13 

Many organisms rely on calcium carbonate besides corals or molluscs also single celled or-

ganisms (foraminifera, coccolithophores) which are close to the base of the food web and 

very important to marine ecosystems are affected.14 Another example are calcifying larvae 

                                                
11 IMO, “Ocean Fertilization” (10 February 2011), LC/SG34/INF 1, p.1. 

12  Philomene Verlaan, “Geo-Engineering, the Law of the Sea, and Climate Change” (2009), 4 Carbon&Climate 
Law Review 446, pp.446-448. 

13 S. Comeau et al., “Pacific-wide contrast highlights resistance of reef calcifiers to ocean acidification” (2014) 
281(1790) Phil.Trans.R.Soc.B 1, p.1; Secretariat CBD, supra fn.5, pp.13, 14. 

14 Secretariat CBD, supra fn.5, pp.36, 65, 66, 68. 
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which show a decreased larval size, morphological complexity and calcification under ocean 

acidification.15  

However, even organisms that do not have calcium carbonate skeletons are not excluded from 

the harmful effects of acidity. Acidification has an impact on acid-base regulation, metabolic 

rates, immune response and sensory systems and behavior of fish and invertebrates. They lose 

fitness, cannot discriminate between chemical cues anymore, become more active and tend to 

behave in a bolder, riskier way.16 

Besides that, ocean acidification may alter aspects of ocean biogeochemistry and climatic 

feedbacks but the scale of the interference is not yet understood. Among other effects, might 

CO2 increase in the water and impair carbon cycling processes such as net primary produc-

tion. However, there is uncertainty with regard to the net effect of acidification on carbon 

storage but it might be reduced.17 

 

1.2.4 Consequences of ocean acidification on particularly sensitive areas 

Some areas are especially sensitive to human influences one example are ice covered areas 

such as the Arctic and Antarctica. One of the reasons for this is that colder waters naturally 

absorb more carbon dioxide and the melting sea ice sets free the ocean surface which can then 

absorb even more.18 Furthermore, due to general warming more freshwater is running into the 

oceans which is low in Ca2+ (calcium) and that further leads to under-saturation (low level of 

calcium carbonate CaCO3). Besides this, the arctic ecosystem has a low biodiversity and a 

short and simple food web. Organisms here are naturally more challenged by the Arctic’s 

unique conditions such as temperature and so acidification is an additional stressor. Therefore, 

effects of ocean acidification may appear first under arctic conditions.19 

 

                                                
15 ibid.p.8. 

16 AMAP, supra fn.3, pp.49,50. 

17 Secretariat CBD, supra fn.5, p.78. 

18 Michiyo Yamamoto-Kawai et al., “Aragonite Undersaturation in the Arctic Ocean: Effects of Ocean Acidifica-
tion and Sea Ice Melt” (2009) 326 Science 1098, p.1099. 

19 AMAP, supra fn.3, pp. 3, 4, 32. 
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1.2.5 The problem of inconsistent results 

Besides the obvious problems, one must be aware that scientific results are not consistent in 

regard to acidification. The effects vary among species. Some can live or at least survive in 

lower pH conditions others may even thrive. Seaweed (macroalgae) and seagrass or other 

non-calcifying photosynthetic species as well as non-calcifying (e.g. diatoms) phytoplankton 

could benefit from acidification. Effects are various both among and within species. Some of 

the impacts might be mitigated and variability within one species shows the potential for an 

evolutionary adaptation. Nonetheless the variability in response has to be further investigated 

to assess this potential. Although the effects are differential, impairment can be seen in nearly 

all major groups of organisms.20 

Seawater pH can vary due to seasonal, daily and annual timescales as well as on a local and 

regional scale and in water depth. There are considerable temporal and spatial fluctuations. 

Coastal ecosystems/habitats are affected by a greater divergence than the open ocean because 

of physical, geochemical biological processes and terrestrial influences. Due to these variabil-

ities, the current pH reduction might seem to not have significant consequences. Nevertheless, 

when compared to the situation of global warming in which an increase of 2 degrees Celsius 

is having substantial effects although many species experience temperature ranges, it becomes 

apparent that more than the absolute value, the change in potential range and variability is 

decisive.21 

 

1.2.6 The effects of ocean acidification on human life 

The effects of ocean acidification, some of which are mentioned above, have the capability of 

influencing and impairing human well-being and economic wealth. The components of nature 

which help create that status are called ecosystem services which can be categorized in groups 

namely: provisioning, regulating, cultural and supporting services.22 

Processes such as nutrient cycling and ecosystem resilience are part of the Supporting Ser-

vices on which all other ecosystem services are based. Therefore, any change will impact the 

                                                
20 Kristy J. Kroeker et al., “Meta-analysis reveals negative yet variable effects of ocean acidification on marine 
organisms” (2010) 13 Ecology Letters 1419, pp.1427-1431. 

21 Secretariat CBD, supra fn.5, pp.7,15. 

22 Millennium Ecosystem Assessment, “Ecosystems and Human Well-Being: Synthesis” (2005) 1, p. 39. 
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other services as well.23 For instance, when calcifying corals are affected by acidification then 

other marine organisms lose their habitat and protection. These might as well be commercial-

ly important species which are needed for food supply (provisioning services).24 Provisioning 

services refers to products obtained from the sea and includes food and materials.25 An im-

pairment can be seen in the United States where high mortality rates of oysters are occurring, 

which are connected to high CO2 levels in the water.26 Another fear related to provisioning 

services is the dying of coral reefs because the livelihoods of ca. 400 million people are relat-

ed to them.27 Climate regulation such as carbon storage and coastal defense are benefits from 

the regulation of ecosystem processes and are part of the regulating services. As coral reefs 

erode and cannot hold back energy from waves and storms, the coastline will be exposed and 

unprotected.28 Cultural services are nonmaterial benefits and can be of an educational, recrea-

tional and also inspirational nature.29 Effects in this field are the most difficult to evaluate. 

They may include fewer tourism because of degradation but also the spiritual meaning of na-

ture to indigenous peoples.30 

 

1.2.7 Implications 

While assessing ocean acidification and means to slow it down one must be aware of the fact 

that observations and studies of the phenomenon are far from being holistic or final. A rela-

tively short time has passed since the problem came to the awareness of scientists and re-

search expeditions are costly. Various regions can hardly be accessed and there is a lack of 

accurate pH sensors as well as other difficulties that add up to the reasons for uncertainties 

concerning acidification.31 Also, it can be derived from the above that the effects of ocean 

                                                
23 ibid.p.40. 

24 Secretariat CBD, supra fn.5, p. 82. 

25 Millennium Ecosystem Assessment, supra fn.22, p. 40. 

26 Herr, supra fn.2, p.11. 

27 Secretariat CBD, supra fn.5, p. 9. 

28 ibid.p. 83. 

29 Millennium Ecosystem Assessment, supra fn.22, p. 40. 

30 Secretariat CBD, supra fn.5, p. 83. 

31 Secretariat CBD, supra fn.5, p.32. 



 8 

acidification on nature and humans are complex and multilayered. Every error in an ecosys-

tem triggers a chain of events which has influences on the whole system. However, since re-

sponses in nature are various, it is difficult to develop an informed understanding of all the 

impacts that ocean acidification could have on ecosystems, food webs and services. One of 

the major problems is as well, that ocean acidification is not the only stressor of the sea but 

that it is accompanied by environmental changes such as: nutrients, habitat destruction, pollu-

tion, overfishing (regional stressors) and temperature change and related issues as well as de-

oxygenation (global stressors).32. Due to these uncertainties and the variety of stressors and 

consequences, it is important to tackle the problem in a broad and holistic way. Nevertheless, 

some communities such as those of the Arctic are most likely affected more than others. Thus, 

it needs to be seen if there are additional solutions at a regional level.  

Ocean acidification is already on the way and although economic impacts are understudied, it 

is known that unmitigated acidification is estimated to constitute a loss of more than 1 trillion 

US Dollars annually to the world economy by 2100 along with the damage to the ecosystem 

and its services.33 

                                                
32 ibid.p.17. 

33 ibid.pp.78, 83. 
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2 Analysis of the obligations under international treaty law in re-
gard to ocean acidification 

After having elaborated on the state of science the question remains how the problem can be 

approached from a legal perspective. To date there is no convention which is just concerned 

with ocean acidification. However, it will be seen if a convention engaged with a related topic 

might be applicable to the problem for example because it relates to its causes or effects and if 

so if that convention entails articles which give States a guideline to tackle ocean acidifica-

tion.  

 

2.1 Ocean acidification under the International Climate Change Regime 

Ocean acidification is triggered by increasing anthropogenic CO2 emissions from the atmos-

phere. The international community has in the context of climate change come up with a re-

gime to reduce and fade out greenhouse gases which include CO2. Since such a reduction of 

atmospheric CO2 would slow down ocean acidification as well, the climate change regime can 

be a starting point for the analysis.34 The regime consists of the United Nations Framework 

Convention on Climate Change, the Kyoto Protocol and the Paris Agreement. 

 

2.1.1 The United Nations Framework Convention on Climate Change (UNFCCC) 

The UNFCCC was the first instrument concerned with climate change and is a framework 

convention outlining the basic and general rules to deal with the topic and defines the re-

gime’s ultimate objective.35 It was enacted on 9th March 1992 and entered into force on 21st 

March 1994. It currently has 197 parties and is therefore almost universal.36 

 

                                                
34 Tim Stephens, “Warming Waters and Souring Seas: Climate Change and Ocean Acidification” in Rothwell, 
Oude Elferink, Scott, Stephens (eds), The Oxford Handbook of the Law of the Sea (Oxford Scholarly Authorities 
on International Law [OSAIL] 2015) 777, p.786. 

35 Ellycia Harrould-Kolieb, “Ocean Acidification and in the UNFCCC: Finding Legal Clarity in the Twilight 
Zone” (2016) 6 Wash.J.Envtl.L.&Pol'y 613, p. 616. 

36 United Nations Climate Change, “Status of Ratification of the Convention”, <https://unfccc.int/process/the-
convention/what-is-the-convention/status-of-ratification-of-the-convention>, accessed 22 September 2018. 
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2.1.1.1 Means to evaluate applicability  

If a convention like the UNFCCC was not created to primarily address ocean acidification, 

the question lies within the applicability ratione materie to the more recently discovered prob-

lem. To evaluate if a treaty is applicable to an issue the individual parts of the convention and 

their meaning have to be looked at. For the interpretation of a treaty the VCLT, which is ac-

cording to its art. 1 applicable to treaties between States just like the UNFCCC, entails the 

rules of treaty interpretation in arts.31-33 VCLT. These rules present broadly acknowledged 

principles which aim to determine the “true meaning” of the treaty.37  

 

2.1.1.2 Evaluation of the applicability by means of the wording pursuant to art.31(1) 
VCLT 

According to art.31(1) VCLT a treaty has to be interpreted in good faith and within the ordi-

nary meaning of its terms, in their context and under consideration of the object and purpose 

of the treaty. The words of the treaty therefore have a vital role for interpretation due to the 

fact that they assumingly represent an authentic expression of the parties’ will. Consequently, 

the wording is the starting point of the interpretation.38 

When starting with the wording of the convention, it is apparent that the term ocean acidifica-

tion is not mentioned. To approach the question of applicability it is necessary to look at the 

wording of the overall object of the convention and actually the whole regime which is to be 

found in art.2 of the UNFCCC.39 It says in art.2 that a “(…) stabilization of greenhouse gas 

concentrations in the atmosphere at a level that would prevent dangerous anthropogenic inter-

ference with the climate system.” is to be achieved. The phrase mentions greenhouse gas con-

centration in the atmosphere therefore alone from that part it could be derived that there is a 

focus on the atmosphere rather than the oceans let alone ocean acidification. Thus, that would 

entail an applicability just to the atmospheric concentration of greenhouse gases.40 This would 

completely exclude any ocean related problems from the scope of application of the UN-

FCCC. 

                                                
37 Oliver Dörr, “Article 31. General Rule of Interpretation” in Dörr/Schmalenbach (eds.), Vienna Convention on 
the Law of Treaties: A Commentary (Springer 2012) 521, para.2. 

38 Dörr, supra fn.37, para.38. 

39 cf.Harrould-Kolieb, supra fn.35, p. 624. 

40 cf.Rachel Baird et al., “Ocean Acidification: A Litmus Test for International Law” (2009) 4 Carbon&Climate 
Law Revue 459, pp.463, 464  
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On the downside, when looking more closely at the wording of art.2 UNFCCC it is not the 

atmosphere which the convention intends to protect but the climate system. The climate sys-

tem in turn is defined in art.1(3) UNFCCC and entails “(…) the totality of the atmosphere, 

hydrosphere, biosphere and geosphere and their interactions.” Hence, the system is comprised 

of different components such as the atmosphere but also the hydrosphere and biosphere as 

well as their interplay. Thus, the ocean as an ecosystem interacting with the atmosphere while 

storing and balancing CO2 is a part of the climate system.41 This system is to be protected and 

the convention proposes the stabilization of greenhouse gases in the atmosphere as one way to 

do so.42 

This is not incompatible with tackling ocean acidification and it does not exclude other ele-

ments of the climate system from the applicability of the convention. On the contrary, because 

the ocean, which is endangered by the dangerous anthropogenic interference ocean acidifica-

tion which is triggered by CO2 emissions, forms part of the climate system, it has to be pro-

tected just as all the other parts of the system. The reduction of greenhouse gases as pointed 

out in the article and among them CO2 is a necessary step to achieve the protection of the 

oceans.43  

Furthermore, the wording of art.2 also defines the measure to be taken for the safeguarding of 

the atmosphere which is the “(…) stabilization of greenhouse gas concentrations (…)”. The 

term greenhouse gas includes a variety of gases like methane, sulfur hexafluoride and carbon 

dioxide.44 However, ocean acidification is triggered just by carbon dioxide and not any other 

greenhouse gas.45 Therefore, since according to that there is no emphasis on the reduction of 

the one gas causing acidification it could be assumed that the parties did not want to give any 

attention to the issue of ocean acidification. Instead, it has been argued that this wording 

                                                
41 cf.Chapter 1, 1.2.1. 

42 Harrould-Kolieb, supra fn.35, 626. 

43 cf.Heidi Lamirande, “From Sea to Carbon Cesspool: Preventing the World's Marine Ecosystems from Falling 
Victim to Ocean Acidification” (2011) 34 Suffolk Transnational Law Review 183, p.204; Harrould-Kolieb, 
supra fn.35, pp.625, 626. 

44 cf.Kyoto Protocol to the United Nations Framework Convention on Climate Change (adopted 11 December 
1997, entered into force 16 February 2005) 2303 UNTS 3, Annex A. 

45 cf.Chapter 1, 1.2.1.  



 12 

might even open up for an increase of carbon dioxide by the States in case that the total 

amount of emissions is reduced.46 That would not ease ocean acidification but exacerbate it.  

Even if the parties wanted to include all parts of the climate system in the convention they 

might have not wanted to put any focus on the ocean and ocean acidification since they just 

regulated the decrease of emissions in general and not the ones actually triggering acidifica-

tion. 

Nevertheless, the wording of art.2 UNFCCC besides the ultimate objective itself specifies the 

time frame in which emission reductions have to be accomplished. Reference points to define 

the time frame are “(…) to ensure that food production is not threatened and to enable eco-

nomic development (…)”. When it comes to these two points and the calculation of the cor-

rect period of time, ocean acidification has to be taken into consideration since both of them 

would be threatened by it,47 as has been seen in the first chapter. 

Just from the wording of the ultimate objective in art.2 UNFCCC, it seems like the parties 

wanted to include the ocean as part of the climate system in the convention and also consider 

it when it comes to determining the timeframe. However, due to the lack of occupation with 

CO2 they might not have wanted to put special weight on the problem of acidification. 

 

2.1.1.3 Evaluation of the applicability by means of the object and purpose according 
to art.31(1) VCLT 

The words of a treaty pursuant to art.31(1) VCLT have to be seen “(…) in light of its [the 

Treaties] object and purpose.” Therefore, there are three elements of treaty interpretation 

namely wording, context and object and purpose which all are essential parts of the rule and 

must be applied in a “single combined operation” without a hierarchical order. In the follow-

ing the teleological element – object and purpose- will be examined first. This allows to inter-

pret a treaty and thus the UNFCCC in a way that advances its aims.48  

Although because of the formulation “ultimate objective” instead of just objective it is unsure 

whether the parties might have wanted to differentiate art.2 UNFCCC from the wording in 

                                                
46 cf.Baird, supra fn.40, pp.463, 464; Rakhyun Kim, “Is a New Multilateral Environmental Agreement on Ocean 
Acidification Necessary?” (2012) 21 RECIEL 243, p.245. 

47 Harrould-Kolieb, supra fn.35, pp.625, 628. 

48 Dörr, supra fn.37, paras.5, 39, 53. 
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art.31(1) VCLT, because that would have entailed a duty not to defeat it,49 to date with the 

background of the Kyoto Protocol and its obvious goal to reduce emissions, it is clear that the 

object and purpose of the regime is to reduce greenhouse gas emissions to a level that would 

prevent dangerous interference with the climate system. 

From the wording, a shortage of interest in ocean acidification could have been derived due to 

the lack of emphasis on CO2 but a focus on greenhouse gases in general. However, consider-

ing the goal of decreasing emissions and thereby protecting the climate system, carbon diox-

ide emissions cannot be disregarded. To accomplish that objective, it is known for a fact that 

the temperature should be hold well below an increase of 2°C. To achieve that, CO2 levels 

have to be reduced to net zero until 2070.50 Hence, this means that carbon dioxide emissions 

have to be prioritized. 

Furthermore, it is in fact hardly possible to conserve the climate system without giving any 

consideration to ocean acidification because as has been seen in chapter one, ecosystems are 

interdependent.  

Consequently, when including the object and purpose into the evaluation of the conventions 

applicability to ocean acidification it becomes clearer that just because the goal is to decrease 

all emissions that does not mean that CO2 is not included or disrespected. On the contrary, 

carbon dioxide has to be given special attention in order to not defeat the objective of the 

UNFCCC. Therefore, it cannot be deduced that the parties did not want to combat ocean acid-

ification as well as other problems endangering the climate system. 

 

2.1.1.4 Evaluation of the applicability by means of the context pursuant to art.31(1) 
VCLT 

As mentioned in connection with the object and purpose, the context of the wording is just as 

important as the wording and the telos. Article 31(2)(3) VCLT define what is meant by the 

context. The entire text of the convention must be taken into account as well as the pream-

ble.51 

The rest of the text of the convention seems to be supportive of the argumentation above. The 

wording of other articles of the UNFCCC underline the importance of CO2 when reducing 
                                                
49 Daniel Bodansky, “The United Nations Framework Convention on Climate Change: A Commentary” (1993) 
18 Yale J.Int'l L. 451, p.500. 

50 FCCC/SB, (4 May 2015) FCCC/SB/2015/INF.1, p.10. 

51 Dörr, supra fn.37, para.45. 
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greenhouse gases such as art.4(2)(a) UNFCCC which does put an emphasis on carbon dioxide 

by mentioning “(…) earlier levels of anthropogenic emissions of carbon dioxide and other 

greenhouse gases (…)”. 

This is also shown through the mentioning of the need of programs to mitigate climate change 

for “(…) all greenhouse gases (…)” not found in the Montreal Protocol which most certainly 

includes CO2. This formulation is also found in art.4(d) of the convention. 

Furthermore, the Preamble invokes the no harm rule which has its roots in the Trail Smelter 

Arbitration52 and states that States have “(…) the responsibility to ensure that activities within 

their jurisdiction or control do not cause damage to the environment of other States or areas 

beyond national jurisdiction”. That means that States cannot increase CO2 emissions in the 

atmosphere and just sink other emissions because that would lead to ocean acidification. 

Eventually this would result in adverse effects for the environment in areas without their ju-

risdiction and control. 

The interpretation of art.2 UNFCCC is supported by the phrasing of the preamble which re-

fers to the climate system and mentions that the Parties are “[D]etermined to protect the cli-

mate system for present and future generations." This phrase is as well found in art.3(1) UN-

FCCC. Therefore, the whole climate system and not just parts of it are to be protected which 

also covers the oceans and their endangerment by ocean acidification. 

Additionally, the UNFCCC notices the function as sinks and reservoirs of the ocean and its 

surrounding ecosystem and the parties shall protect it pursuant to art.4(1)(d) UNFCCC. On 

the one hand, that emphasizes the use of the ocean to dispose of CO2 which aggravates acidi-

fication. On the other hand, protection of the ocean has to include also the preservation from 

ocean acidification because otherwise the natural capacity of the ecosystem as a reservoir and 

sink is at risk.53 

Lastly the conference of the parties (COP) has to “periodically examine the obligations of the 

parties (…)” this examination has to inter alia include “(…) the evolution of scientific and 

technological knowledge” pursuant to art.7(2)(a) UNFCCC. To do so the COP may consider 

the findings of scientific bodies such as the International Panel on Climate Change (IPCC).54 

Therefore, ocean acidification as a more recently discovered problem would have eventually 

                                                
52 United States v Canada, IAA Trail Smelter Arbitration, Award of 16 April 1938 and 11 March 1941 Volume 
III pp. 1905-1982, available at http://legal.un.org/riaa/cases/vol_III/1905-1982.pdf, p. 1965. 

53 Baird, supra fn.40, p.464; Harrould-Kolieb, supra fn.35, p.630; cf.Chapter 1, 1.2.3. 

54 Harrould-Kolieb, supra fn.35, p.626. 
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to be taken into consideration under this article. This makes the UNFCCC an instrument 

which is capable of recognizing progression.55 

After considering the Preamble and wording of the convention it becomes apparent that these 

allow the applicability of the UNFCCC to ocean acidification.  

Pursuant to art.31(2)(b) VCLT the Kyoto Protocol and the Paris Agreement as instruments 

made by parties to the UNFCCC, accepted as an instrument related to the treaty and made in 

connection with it can also be part of the context. However, they will be addressed in more 

detail later on. 

 

2.1.1.5 Evaluation of the applicability by means of later concluded agreements and 
practice in relation to the convention according to art.31(3)(a)(b) VCLT 

Together with the context later concluded agreements regarding the interpretation 

(art.31(3)(a) VCLT) and practice in the application of the treaty which show the agreement of 

the parties concerning the interpretation (art.31(3)(b) VCLT) can be taken into consideration. 

Therefore, this presents a focus on the “current consensus of the parties” to the convention 

and how they understand the treaty. The current consensus might even have the ability to ab-

rogate the original meaning of the text.56 

After scientists in the late 1990s started to understand that the oceans were exposed to chang-

es, in 2005 ocean acidification started to be a theme under discussion between the scientific 

community and the UNFCCC parties called the “research dialogue”. In this forum, it has been 

analyzed that ocean acidification is a pressing issue.57 

In the same year the issue arose under the auspices of the convention because the United 

Kingdom brought it up in a submission on behalf of the European Community before the 

Subsidiary Body for Scientific and Technological Advice (SBSTA) a subsidiary body of the 

UNFCCC which role is defined in art.9 of the convention. The submission stated that there is 

a potential for ocean acidification to have an impact on marine biota.58 In 2007 the SBSTA 

                                                
55 cf.Lamirande, supra fn.43, p.204.  

56 Dörr, supra fn.37, para.4. 

57 UNFCCC, (30 March 2006) Decision 9/CP.11 FCCC/CP/2005/5/Add.1; UNFCCC/SBSTA, (7 October 2010) 
FCCC/SBSTA/2010/MISC.15, p.15; UNFCCC/SBSTA, (20 October 2010) FCCC/SBSTA/2010/ MISC.12, p.7; 
UNFCCC/SBSTA, (3 June 2010) <http://unfccc.int/methods_and_science/ re-
search_and_systematic_observation/items/5609.php>, accessed 22 September 2018.  

58 UNFCCC, (18 October 2005) Paper No. 4 FCCC/SBSTA/2005/MISC.15, p.8. 



 16 

workshop on climate-related risks and extreme events also discussed the topic and ocean acid-

ification has been mentioned in following debates as an emerging problem which is signifi-

cant for the UNFCCC.59 

Later, in 2009 the Ad Hoc Working Group on Further Commitments for Annex I Parties 

which was established by the Conference of the Parties serving as the meeting of the Parties 

to the Kyoto Protocol (CMP) to discuss future commitments for industrialized countries under 

the Kyoto Protocol had ocean acidification on the agenda through Grenada’s submission on 

behalf of the Association of Small Island States (AOSIS).60 

In the same year the issue came up in a submission by the Marshall Islands as well on behalf 

of AOSIS but under the auspices of the Ad Hoc Working Group on Long-Term Cooperative 

Action under the Convention for input on the revised negotiating text. The text proposed that 

to accomplish the ultimate objective of art.2 UNFCCC “(…) the shared vision for long-term 

cooperative action aims to: prevent environmental degradation such as damage to marine eco-

systems arising from ocean acidification."61 Furthermore, ocean acidification was considered 

as a slow-onset event.62 

In the following year, ocean acidification was mentioned again as an example of a slow-onset 

event in a footnote within the UNFCCC agreed decisions in the Cancún Agreements which 

were concluded during the sixteenth COP to the UNFCCC.63 

At the 19th COP in November 2013 the Warsaw International Mechanism for Loss and Dam-

age associated with Climate Change Impacts was established. Impacts addressed include 

slow-onset events. A work-plan has been commenced however because of its recent start, it is 

unclear how ocean acidification will be factored in and to what extent. It does not appear to 

have an important item.64 

Furthermore, the Fifth Assessment Report of the IPCC of 2013/14 places more emphasis on 

the impacts of ocean acidification than the ones before. The findings are considered under the 

                                                
59 FCCC/SBTSA, (19 September 2007) FCCC/SBSTA/2007/7, p.6; FCCC/SBTSA, (23 May 2008) 
FCCC/SBSTA/ 2008/MISC.8, p.3; FCCC/SBTSA, (14 June 2011) FCCC/SBTSA/2011/L.4, p.2. 

60 FCCC/KP/AWG, (22 March 2009) Paper No. 1 FCCC/KP/AWG/2009/MISC.1/Add.1, p.7. 

61 FCCC/AWGLCA, (17 September 2009) FCCC/AWGLCA/2009/INF.1/Add.1, p.6. 

62 FCCC/AWGLCA, (20 November 2009) FCCC/AWGLCA/2009/14, p.41. 

63 UNFCCC, (15 March 2011) Decision 1/CP.16 FCCC/CP/2010/7/ Add.1, p.6. 

64 UNFCCC, (November 2013) Decision 2/CP.19 FCCC/CP/2013/10/Add.1, p.6; cf.Herr, supra fn.2, p.19; Har-
rould-Kolieb, supra fn.35, p.619. 
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work in relation to the UNFCCC as can be seen in art.21(2) of the UNFCCC. The report 

states that the oceans are transforming and that ocean acidification most likely impacts the 

physiology, behavior, and population dynamics of various species.65 

The COP’s 2013-2015 review which was assigned in 2010 also considered ocean acidifica-

tion. It has been scrutinized whether the 2°C temperature limit, is sufficient for meeting the 

ultimate objective of art.2 UNFCCC. Experts said that an increase of 2°C would involve a 

high risk associated with combined ocean warming and acidification, when it comes to an 

increase of 4°C such a risk would be very high. Apart from that the likelihood is high that 

there is a significant difference between 1.5°C and 2°C rise in relation to risk from ocean 

acidification.66 

In 2015, the co-facilitators of the Structured Expert Dialogue (SED) compiled a report. It 

mentions that a temperature target as a goal is suitable, however it omits impacts resulting 

from rising CO2 emissions. A 2°C limit was considered inappropriate and can just be a de-

fense line or buffer zone. Nevertheless, the report did not make an actual recommendation.67 

Taking into consideration all these statements, submissions and discussions concerning ocean 

acidification under the auspices of diverse organs related to the UNFCCC it becomes obvious 

that the parties do agree and have a current consensus to consider the problem as being con-

nected to the issue of climate change and a topic to be considered under the convention. 

Therefore, even though the problem might not have been heard of at the time of its making, 

the result of these considerations support the theory that the parties did not originally want to 

exclude topics related to climate change. As soon as it became more obvious that ocean acidi-

fication might grow into a serious problem it was included into discussions. 

Nevertheless, it is also apparent that the problem has not gained top priority yet. It is seen as a 

slow-onset event and never be considered as a main topic but rather as an incidental issue.68 

However, the convention may still be applied to ocean acidification. 

 

                                                
65 IPCC, “Summary for Policymakers. In: Climate Change 2013” (2013) pp.11,12, 26, 27, 29; IPCC, “Summary 
for Policymakers Climate Change 2014” (2014) pp.17, 21, 25, 32. 

66 FCCC/SB, supra fn.50, pp.3, 31, 118, 119, 153, 159. 

67 FCCC/SB, supra fn.50, p.8; cf.Harrould-Kolieb, supra fn.35, p.620. 

68 cf.Herr, supra fn.2, p.19. 
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2.1.1.6 Difficulties regarding obligations under the UNFCCC concerning ocean acidi-
fication 

After evaluating the applicability of the UNFCCC to ocean acidification by means of treaty 

interpretation set out by the VCLT it becomes obvious that the parties although not knowing 

of the issue did not want to exclude other dangerous anthropogenic interferences that endan-

ger parts of the climate system from being tackled. The stabilization of greenhouse gases in 

the atmosphere has been chosen by the parties as the way to do so. However, even though it 

can be concluded that the problem can be combatted by the convention and the convention is 

applicable to it, it is not the UNFCCCs main focus. This has also been seen by the way ocean 

acidification has been considered during the subsequent practice. It should not be forgotten, 

that although ocean acidification and climate change have partly the same causes they are not 

the same. This becomes very clear when looking at the definition of climate change in art.1(2) 

UNFCCC. According to that it is “(…) a change of climate which is attributed directly or in-

directly to human activity that alters the composition of the global atmosphere (…). Ocean 

acidification might also be attributed to human activity and eventually lead to the alteration of 

the composition of the atmosphere as a side effect but it is not a change of climate. Hence as 

such it is questionable because it has been considered as a slow-onset event and is not the 

same as climate change that the UNFCCC and its regime have equally strong effects on ocean 

acidification and not just remains a side problem. It cannot be assumed that rules which are 

intended to mitigate climate change will concurrently benefit and protect the oceans.69 There-

fore, even if some of the individual rules of the Convention might have the side effect through 

an obligation to mitigate greenhouse gases also to reduce CO2, the rules always just address 

climate change and can therefore never be straightforward enough to achieve a reduction of 

ocean acidification. 

Moreover, there is another problem which comes with the fact that the UNFCCC itself is a 

framework convention. The convention has as its ultimate objective to decrease anthropogen-

ic emissions and the UNFCCC does urge the parties – in particular the developed country 

parties - to reduce its emissions according art.4(2)(a). This would decrease the common cause 

for climate change and ocean acidification but it is just a framework and therefore does not 

entail any figures or time frames to approach the problem. Yet to handle ocean acidification it 

is necessary to have commitments which need to go beyond the mere reduction of all green-

house gases. The UNFCCC thus just gives the States an idea of what to do but it does not en-
                                                
69 Harrould-Kolieb, supra fn.35, p.613. 
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tail any strict rules. Hence, the convention because of its vagueness cannot combat ocean 

acidification. Obviously for the evaluation of the ability of more stringent and effective rules 

to combat the problem it has to be looked at the subsequent documents such as the Kyoto Pro-

tocol and the Paris agreement to evaluate their capabilities but this will be done in the follow-

ing.  

 

2.1.2 Kyoto Protocol  

The Kyoto Protocol (KP) to the UNFCCC is another part of the climate change regime. The 

Protocol was adopted on 11 December 1997 and it entered into force on 16 February 2005. It 

has two commitment periods of which the first was from 2008 to 2012 and the second is from 

2013 to 2020. At the moment, it has 192 parties.70 

As the Kyoto Protocol was adopted under the UNFCCC the same rules in terms of applicabil-

ity to ocean acidification apply to it. This is shown by art.2 UNFCCC which determines that 

the ultimate objective is valid for the Convention “(…) and any related legal instruments 

(…)”. Furthermore, this is supported by the Preamble of the KP which states that the parties 

have agreed “(…) In pursuit of the ultimate objective of the Convention as stated in its Article 

2, Recalling the provisions of the Convention, Being guided by Article 3 of the Convention, 

(…)”.  

Therefore, what has been said earlier concerning the applicability of the problem of acidifica-

tion holds true also for the Kyoto Protocol. However, it remains to be seen if there are more 

concrete rules in the Protocol that can guide the parties and effectively approach ocean acidi-

fication. 

 

The Kyoto Protocol does set emission reduction or limitation targets for Annex I parties and 

thus industrialized States to achieve the goal of the UNFCCC.71 Article 3(1) KP stipulates that 

Annex I parties “(…) shall, individually or jointly, ensure that their aggregate anthropogenic 

carbon dioxide equivalent emissions of the greenhouse gases listed in Annex A do not exceed 

their assigned amounts (…), with a view to reducing their overall emissions of such gases 

                                                
70 United Nations Climate Change, “The Kyoto Protocol - Status of Ratification”, <https://unfccc.int/process/the-
kyoto-protocol/status-of-ratification>, accessed 26 September 2018; United Nations Climate Change, “What is 
the Kyoto Protocol”, <https://unfccc.int/process-and-meetings/the-kyoto-protocol/what-is-the-kyoto-protocol>, 
accessed 26 September 2018. 

71 Stephens, supra fn.34, p.783. 
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(…)”. Therefore, opposed to the UNFCCC the Kyoto Protocol actually does contain figures 

and time frames and hence actual commitments. These will lead to a reduction in greenhouse 

gases which as has been seen before could also decrease ocean acidification. Nevertheless, 

when looking at the formulation of the article the problem of disregarding the importance of 

CO2 as has been discussed in connection to the UNFCCC arises again. By mentioning “car-

bon dioxide equivalent emissions of greenhouse gases” which cannot just be found in art.3(1) 

but also arts.3(7), 4(1), 5(3) KP it is left open to the States which emissions they want to tar-

get. That means that States do not need to focus on CO2 the gas triggering ocean acidification 

but choose other gases which are for example economically more practical. In fact, as has 

been said regarding the UNFCCC they could even increase CO2 emissions if there is a general 

reduction of emissions because they just have to decrease their “overall emissions”.72 

However, to not defeat the object and purpose of the whole regime as has been discussed be-

fore, CO2 emissions cannot be disregarded or even increased and have instead to be priori-

tized.73 Nevertheless, the State is granted a broad degree of discretion by the Protocol.  

 

In conclusion, it is obvious that the Kyoto Protocol because of its concreteness does have the 

capacity to actually approach the problem of ocean acidification but the above-named prob-

lem remains. The focus of the UNFCCC and therefore also of the Kyoto Protocol is not ocean 

acidification but climate change as has been again exemplified by art.3(1) KP. Even if States 

were not to increase CO2 and treat all greenhouse gases the same it is highly questionable if 

the assigned targets are high enough to simultaneously effectively combat ocean acidification 

as it has been treated just as a side problem. In fact, the Protocol will not be able to deliver the 

decrease of CO2 emissions necessary to prevent severe damage to the marine environment.74 

 

                                                
72 ibid.p.786; James Harrison, “Saving the Oceans Through Law: The International Legal Framework for the 
Protection of the Marine Environment” (Oxford Scholarly Authorities on International Law [OSAIL] 2017), pp. 
253, 254. 

73 cf.Chapter 2, 2.1.1.3. 

74 Stephens, supra fn.34, p.783. 
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2.1.3 Paris Agreement  

The Paris Agreement (PA) is an implementing agreement which builds upon the UNFCCC. It 

entered into force on 4 November 2016 and to date 180 parties have ratified it.75 So, just as 

the Kyoto Protocol, the Paris Agreement is part of the climate change regime and therefore 

comprised by art.2 UNFCCC. The Agreement itself refers to the UNFCCC, for example in its 

preamble it says “(…) in pursuit of the objective of the Convention, and being guided by its 

principles, (…)”. Furthermore, the definitions of the UNFCCC apply to the Agreement which 

is determined in art.1 PA. Moreover, the head of art.2(1) PA makes clear that the target is to 

reinforce the response to climate change “(…) in enhancing the implementation of the Con-

vention, including its objective (…)”. Therefore, the Paris Agreement as part of the climate 

change regime follows the pattern of the UNFCCC in terms of questions of applicability. 

However, since it has been agreed upon at a time when ocean acidification was already 

known, it maybe offers more concrete rules which can be applied.  

As has been said before the Paris Agreement’s main goal is to strengthen the global reaction 

to climate change. This is supposed to be done according to art.2(1)(a) PA by retaining the 

increase of the global temperature well below 2 °C and seek to even try to limit the increase 

to 1.5 °C. To achieve this target the parties according to art.4(1) PA agreed to “(…) undertake 

rapid reductions (…), so as to achieve a balance between anthropogenic emissions by sources 

and removals by sinks of greenhouse gases (…)”. These reductions shall be accomplished 

through nationally determined contributions as has been laid down in art.4 PA. 

Apart from the question if nationally determined contributions are an adequate way to achieve 

the temperature goals it becomes again very obvious that the focus of the whole climate 

change regime has not changed when it comes to the Paris Agreement. Although oceans as 

ecosystems and their integrity are recognized in the preamble of the Agreement and even 

ocean acidification itself being a slow-onset event is shortly addressed in the context of losses 

and damage in art.8(1)(4)(c) PA there is still no article which actually approaches the causes 

of ocean acidification namely CO2 in a holistic and effective way. Certainly, the more ambi-

tious temperature goal of 1.5 °C will also reduce, if achieved, CO2 but there is still no rule as 

to how much the single gases have to be reduced and thus no insurance that carbon dioxide is 

reduced to a level that could effectively tackle ocean acidification. Ocean acidification there-

fore is addressed by the Paris Agreement and the whole climate change regime but just mar-

                                                
75 United Nations Climate Change, “Paris Agreement - Status of Ratification”, <https://unfccc.int/process/the-
paris-agreement/status-of-ratification> accessed 27 September 2018. 
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ginally. The single rules do not constitute direct obligations under which the States have to 

take action to efficiently address the problem.  

 
In conclusion, all parts of the climate change regime are applicable to the problem of ocean 

acidification because climate change and ocean acidification have partly the same causes. 

However, the regime does not have its focus on ocean acidification and it cannot be expected 

to solve the problem concurrently without any further attention. Therefore, no concrete obli-

gations arise from the regime which would lead the States to combat ocean acidification. 

 

2.2 Ocean acidification under the United Nations Convention on the Law of 
the Sea (UNCLOS) 

Although ocean acidification is triggered by anthropogenic emissions from the atmosphere 

the effects can be seen in the ocean. The UNCLOS is a comprehensive treaty that is con-

cerned with the law of the sea and should be looked at when it comes to any kind of ocean 

related question. It was adopted and signed in 1982 and is an international agreement which 

supersedes the Geneva Conventions of 1958.76 The convention entered into force in 1994 and 

has 168 parties to date.77 To analyse the applicability of the convention to ocean acidification 

and to evaluate if there are obligations as to how States have to react to the problem means of 

interpretation will be consulted. 

 

2.2.1 Evaluation of the applicability by means of the wording according to art.31(1) 

VCLT 

Just like the UNFCCC the UNCLOS does not mention ocean acidification. Nevertheless, the 

convention’s Part XII is entirely dedicated to the “Protection and Preservation of the Marine 

Environment”. Article 192 UNCLOS which is the first article of Part XII constitutes a “gen-

eral obligation” according to its heading and stipulates that “States have the obligation to pro-

tect and preserve the marine environment.” Just from the wording this article seems very open 

and it looks like the parties wanted to have a comprehensive protection of the marine envi-

                                                
76 ICUN, “Marine and Polar: our work: UNCLOS”, <https://www.iucn.org/theme/marine-and-polar/our-
work/international-ocean-governance/unclos> accessed 3 October 2018. 

77 United Nations Convention on the Law of the Sea (adopted 10 December 1982, entered into force 16 Novem-
ber 1994) 1835 UNTS 3. 
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ronment by not naming specific threats but including all perils from which the environment 

should be protected and preserved.78 Acidification would destroy the balance of the oceans 

and endanger the marine environment therefore it is one of the threats that the States are 

obliged to protect it from. 

Furthermore art.194 UNCLOS sets forth “[M]easures to prevent, reduce and control pollution 

of the marine environment.” Paragraph one of the same article clarifies that pollution may 

stem from “(…) any source (…)” and so does paragraph three by saying that measures shall 

be taken that are concerned with “(…) all sources of pollution of the marine environment.” 

Besides that, art.194(3) UNCLOS also provides a non-exhaustive list of sources of threats 

against which measures shall be taken of which subparagraph (a) includes “the release of tox-

ic, harmful or noxious substances (…) from or through the atmosphere (…)”. The wording of 

this provision concretizes the general obligation in art.192 UNCLOS by naming possible 

sources against which measures should be taken, however just as art.192 UNCLOS it also 

makes very clear that all sources of pollution are included and specifically names the atmos-

phere as one of them. It is obvious from the formulation of this article, that no protection gaps 

shall be left open and that the convention wants to encompass as many problems as possible.79 

To further understand the meaning and scope of this article “pollution of the marine environ-

ment” is defined in art.1(1)(4) UNCLOS as “(…) the introduction by man, (…) of substances 

or energy into the marine environment (…), which results or is likely to result in such delete-

rious effects (…)”. Since ocean acidification is triggered by the introduction of anthropogenic 

emissions into the marine environment and results in deleterious effects as has been seen in 

the first chapter of this thesis, the causes of ocean acidification must be considered as pollu-

tion of the environment.80 In conclusion, ocean acidification itself might not be pollution 

however its causes are, thus acidification as a problem is as well addressed by art.194 UN-

CLOS. Measures taken under the article can also contribute to the reduction of ocean acidifi-

cation.  

Article 212 UNCLOS addresses “pollution from the atmosphere” or more specifically “(…) 

pollution of the marine environment from or through the atmosphere (…)”. The causes of 
                                                
78 cf.Detlef Czybulka, “Article 192: General Obligation” in Proelss (ed), United Nations Convention on the Law 
of the Sea: A Commentary (C.H.Beck Hart Nomos 2017) 1277, p.1278, para.2. 

79 Detlef Czybulka, “Article 194: Measures to prevent, reduce and control pollution of the marine environment” 
in Proelss (ed), United Nations Convention on the Law of the Sea: A Commentary (C.H.Beck Hart Nomos 2017) 
1295, p.1304, para.15, p. 1307, para.23. 

80 Harrison, supra fn.72, p.255. 
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ocean acidification are pollution from the atmosphere because the atmosphere itself is the 

polluter since it transports the gases which directly affect the ocean and its environment.81 

Therefore, ocean acidification is comprised by the article.  

Apart from pollution from the atmosphere the convention under the same section also consid-

ers pollution from land-based sources in art.207 UNCLOS and pollution from vessels in 

art.211 UNCLOS which as well contribute to emissions that lead to ocean acidification and 

thus would potentially include it in the convention. However, because pollution from the at-

mosphere is the more direct and evident trigger of ocean acidification these two articles will 

be left aside. 

As can be seen by the wording of the articles of Part XII UNCLOS the part most relevant 

when it comes to the protection of the marine environment, the convention is formulated in a 

very open and comprehensive way so that it can deal with all sources of pollution and does 

not leave any gaps. Consequently, ocean acidification and its cause CO2 in the atmosphere as 

a source of pollution is encompassed by the UNCLOS. 

 

2.2.2 Evaluation of the applicability by means of the object and purpose and context 

pursuant to art.31(1) VCLT 

Hence there are three elements of treaty interpretation which must be applied in a “single 

combined operation” the object and purpose82 and the context83 of the treaty have to be 

looked at as well. To determine the context and particularly the object and purpose the entire 

convention and especially the preamble should be taken into consideration because they may 

give hints as to what the purposes are.84 The legal norms of the UNFCCC cover various topics 

and all contingencies with regard to the oceans.85 Thus, it is clear that the convention intends 

to be a comprehensive regime for the law of the sea as can also be seen by its title. This object 

and purpose is confirmed by the preamble where it says “[R]ecognizing the desirability of 

establishing through this Convention, (…), a legal order for the seas and oceans (…)”. To 

                                                
81 Frank Wacht, “Article 212: pollution from or through the atmosphere” in Proelss (ed), United Nations Con-
vention on the Law of the Sea: A Commentary (C.H.Beck Hart Nomos 2017) 1443, p. 1447, para.7. 

82 cf.Chapter 2, 2.1.1.3. 

83 cf.Chapter 2, 2.1.1.4. 

84 Dörr, supra fn.37, para.56. 

85 UNCLOS, supra fn.77. 
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achieve such an extensive approach, the parts as can be seen in Part XII are formulated in a 

way that makes it able to include as many eventualities as possible. This acknowledges what 

the wording already made obvious which is that ocean acidification is comprised by the UN-

CLOS. 

 

2.2.3 Obligations for the States under Part XII UNCLOS regarding ocean acidifica-

tion 

Part XII is divided in various sections of which the first entails the general provisions and 

later on in section five there are provisions which are concerned with specific types of pollu-

tion. 

The first article of Part XII UNCLOS, art.192 is a “general obligation” and therefore just sets 

forth that “States have the obligation to protect and preserve the marine environment.” Hence, 

the marine environment has also to be protected from ocean acidification. This provision stip-

ulates an obligation but it does not explain or define how this obligation is to be achieved. Its 

vagueness gives the norm the possibility to comprise all sources of dangers for the environ-

ment and as well all areas of the sea.86 However, in order to become applicable this general 

obligation needs further embodiments to actually impose rules upon the States. Since the arti-

cle by itself does not give a clear statement as to how States should behave and thus makes it 

also almost impossible to control whether the States have complied with it.87 

To concretize the general obligation in art.192 UNCLOS the following articles of Part XII 

UNCLOS entail more specific rules.  

Article 194 UNCLOS establishes rules concerning the measures that are to be taken “(…) to 

prevent, reduce and control pollution of the marine environment”. To do so “States shall take, 

(…), all measures (…) necessary to prevent, reduce and control pollution of the marine envi-

ronment (…), using for this purpose the best practicable means (…)”88 and “(…) all measures 

necessary to ensure that activities under their jurisdiction or control are so conducted as not to 

cause damage by pollution to other States and their environment (…)”89 These two parts of 

                                                
86 The Republic of the Philippines v the People’s Republic of China, PCA Case N° 2013–19 in the matter of the 
South China Arbitration, Award of 12 July 2016 (Merits), available on the Permanent Court of Arbitration web-
site at www.pca-cpa.org, para.940; Czybulka, supra fn.80, p.1278, para.2. 

87 Czybulka, supra fn.78, p.1281, paras.8, 9; Stephens, supra fn.34, p.783. 

88 UNCLOS, supra fn.77, Art. 194(1). 

89 ibid.Art. 194(2). 
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the provision narrow the general provision in art.192 UNCLOS down to measures that shall 

be taken against pollution and introduce as well the rule originating in the Trail Smelter case 

to not cause harm to other States.90 Therefore, also to combat the causes of ocean acidification 

measures have to be taken up to the point that pollution can be prevented, reduced, controlled 

and not breaking the no harm rule. Nonetheless, when it comes to the question what should be 

done to actually prevent, reduce and control pollution and thus the causes of acidification 

there is no further specification other than that measures have to be taken which are the best 

practical means. It is neither specified what kind of measures shall be taken nor how they 

have to be implemented or enforced which makes it again difficult to control if States have 

complied with the provision.91 Hence, the only obligation that arises from this norm concern-

ing ocean acidification is to create measures and hence to react at all. 

Furthermore, the third paragraph of art.194 UNCLOS as has been seen before proposes that 

measures shall include those made to minimize as much as possible for example the release of 

harmful substances from the atmosphere.92 This paragraph at least sets the goal to reduce the 

pollution to the greatest extent that is possible while the rest of the article left the States free 

in their decision to determine to what extent they wanted to act.93 For ocean and acidification 

this means that its causes namely CO2 as a harmful substance in the atmosphere has to be 

minimized which would contribute to the reduction of acidification. The problem is that the 

article is still very general and the question how this goal is to be achieved still remains unan-

swered and therefore does not give the States a clear instruction. 

The last paragraph of art.194, paragraph five, defines further that “(…) measures taken in 

accordance with this Part shall include those necessary to protect and preserve rare or fragile 

ecosystems as well as the habitat (…) species and other marine life.” This paragraph does not 

further narrow the measures down but instead adds those that protect rare and fragile ecosys-

tems and habitats.94 In terms of ocean acidification this might in so far be beneficial as rare 

and fragile ecosystems and habitats are often endangered by it as has been seen in chapter 

one. Therefore, measures also against ocean acidification and its causes have to be taken but it 

                                                
90 Trail Smelter, supra fn.52, p. 1965. 

91 cf.Stephens, supra fn.34, p.783. 

92 UNCLOS, supra fn.77, Art. 194(3)(a). 

93 Czybulka, supra fn.79, p.1307, para.23. 

94 cf.ibid.p. 1310, para. 30. 
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still rather broadens the scope of this Part instead of specifying it.95 In fact, this provision en-

sures that ecosystems and biodiversity are protected as a whole.96 Thus, just as the rest of the 

article it cannot identify the measures to be taken or make the provisions more concrete and 

effective.  

Coming to section 5, art.212 UNCLOS is one of the articles that is dedicated just to a single 

type of pollution namely “Pollution from or through the atmosphere”. Article 212(1) UN-

CLOS states that “States shall adopt laws and regulations to prevent, reduce and control pol-

lution (...) from or through the atmosphere”. Furthermore, the article also explains the scope 

of application and that international rules, standards and practices have to be taken into ac-

count. Therefore, the article entails a prescriptive responsibility to adopt national laws and 

regulations.97 Hence, the convention does not want to regulate how the States should achieve 

prevention and reduction and to what extend and just requires that they realize that through 

their laws and regulations.98 This is certainly a more concrete norm since States shall act in a 

specified way and thus laws and regulations have to be made that concern the tackling of the 

causes of ocean acidification. However, it is still upon the States to concretize the content of 

the rules and how they want to achieve prevention, reduction and control of pollution. Interna-

tional standards, rules and practices also have just to be taken into account and the convention 

does not mandate to use them which gives States additional latitude 99 Thus, also here it be-

comes apparent that the convention alone does not give an answer or a direction as to how or 

to what amount pollution and therefore acidification has to be tackled. A clear provision that 

CO2 emissions have to be reduced is not apparent. 

Furthermore, according to art.212(2) UNCLOS States shall also take “(…) other measures as 

may be necessary (…)” which adds to the binding measures which are to be adopted also non-

binding measures.100 Nevertheless also this paragraph leaves it to the States what kind of 

measures should be taken and when these measures are necessary. 

                                                
95 Harrison, supra fn.72, p.258. 

96 Czybulka, supra fn.79, p.1309, para.30. 

97 Doris König, “Marine Environment, International Protection”, MPEPIL (2013), para.11. 

98 cf.Harrison, supra fn.72, p.257. 

99 Donald Rothwell et al., “The International Law of the Sea“ (Hart Publishing 2010), p.379. 

100 Wacht, supra fn. 81, p.1449, para.9. 
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Lastly art.212(3) UNCLOS makes clear that States acting through international organizations 

or diplomatic services to prevent, reduce and control pollution as well “(…) shall endeavour 

to establish global and regional rules, standards and recommended practices and procedures 

(…)”. Just as the former two paragraphs, paragraph three as well expects the States to create 

rules, standards and procedures but this time on an international level. Thus, to realize the 

intentions and therefore to protect the marine environment from ocean acidification and pre-

vent it from its causes the States have to act themselves and concretize how to act in their na-

tional, regional and international rules.101 Article 212 UNCLOS has a related enforcement 

regulation in art.222 UNCLOS which would allow the promotion of implementation and en-

forcement and therefore compliance with the convention. Nevertheless, this article just reaf-

firms and repeats the obligations of art.212 UNCLOS and it does not create a detailed regime 

to enforce the rules.102 

 

2.2.4 Conclusion 

After the evaluation of the question of applicability of the UNCLOS to ocean acidification it 

became clear that the convention can easily be applied to the topic because of its general and 

comprehensive structure. The idea behind the convention was as can be also seen when ana-

lyzing its object and purpose to create a treaty that holds rules for the entire law of the sea. 

However, to realize this a convention must be very openly formulated and cannot exclude 

problems that might occur in the future and growing knowledge of ecology.103 The idea is 

then that these open rules can be concretized through following legislation on all levels. Such 

an overarching convention, an umbrella convention, however can result in problems when it 

comes to the need of concrete rules. When looking at the obligations that derive from the 

UNCLOS in order for the States to combat ocean acidification it is obvious that concrete rules 

are not to be found for example there are no timetables or figures.104 No concrete obligations 

require the States to reduce their CO2 emissions substantially to achieve the cutback of ocean 

acidification. The general rules in section 1 of Part XII of the UNCLOS do not give any 
                                                
101 ibid.p.1449, para.10. 

102 Kristin Bartenstein, “Article 222: Enforcement with respect to pollution from or through the atmosphere” in 
Proelss (ed), United Nations Convention on the Law of the Sea: A Commentary (C.H.Beck Hart Nomos 2017) 
1521, p.1524, para.8. 

103 Czybulka, supra fn.78, p.1282, para. 13. 

104 Stephens, supra fn.34, p.783. 
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guidelines how to actually prevent, reduce and control pollution and as such the causes of 

acidification. These rules need further embodiments to actually make them applicable other-

wise it becomes very difficult to determine if States have implemented and enforced them 

correctly and therefore control compliance.105 Section 5 of Part XII gives more guidance and 

obliges the States to create rules on all levels. Nonetheless, the convention itself does not have 

implications of how to act but needs further rules to be applicable. In fact, this part of the 

convention constitutes the umbrella which substantially protects the marine environment and 

thus environmental provisions are general including the whole environment as well as com-

prehensive because they contain all sources.106 But the UNCLOS depends on subsequent 

agreements and conventions that have to be concluded in furtherance of its principles.107 One 

regime that could be considered as furthering the principles of the UNCLOS is the climate 

change regime since it intends to reduce greenhouse gas emissions which would decrease 

atmospheric pollution and therefore protect the marine environment.108 Nevertheless, as has 

been seen above the regime does not have the capability to reduce pollution from the atmos-

phere enough to prevent ocean acidification.  

 

2.3 Ocean acidification under the Convention on Biological Diversity (CBD) 

Ocean acidification endangers the existence of various species and therefore biodiversity as 

has been seen in the first chapter, the CBD might be applicable to the problem and offer du-

ties for the States to fulfil. The Convention was discussed under the auspices of the United 

Nations Environment Programme in order to make a convention that could stop the extinction 

rate of species and the loss of ecosystems.109 The CBD was adopted in 1992 and entered into 

force in 1993. To date it has 196 parties.110 To analyse the applicability of the CBD to ocean 

acidification the VCLT rules will be used. Afterwards it will be seen if the convention in case 

it is applicable can give the States a clear direction how to deal with ocean acidification.  

                                                
105 ibid.p.783; Czybulka, supra fn.78, p.1281, paras.8, 9. 

106 Czybulka, supra fn.78, p.1278, para.2. 

107 ibid.p.1281, paras.8, 9. 

108 cf.Harrison, supra fn.72, p.256. 

109 Nele Matz-Lück, “Biological Diversity, International Protection”, MPEPIL (2008), para.25. 

110 Convention on Biological Diversity (adopted 05 June 1992, entered into force 29 December 1993) 1760 
UNTS 79. 



 30 

2.3.1 Evaluation of the applicability by means of the wording according to art.31(1) 

VCLT 

The first element of the “single combined operation” is the wording.111 Just as in the two oth-

er conventions the word ocean acidification is not alluded. Nonetheless maybe ocean acidifi-

cation is included into the convention by art.1 CBD which outlines the objective. Therein it is 

stated that “The objectives of this Convention, (…), are the conservation of biological diversi-

ty. (…)”. Hence if the ocean with its species are part of the biological diversity it has to be 

conserved as well from ocean acidification and is therefore comprised by the convention. The 

term biological diversity is defined in art.2 CBD as “(…) the variability among living organ-

isms from all sources including, (…), marine and other aquatic ecosystems and the ecological 

complexes of which they are part: this includes diversity within species, between species and 

of ecosystems”. This definition includes living organisms from all sources and marine ecosys-

tems are even named specifically as well as their ecological complexes. Thus, this holistic 

ecosystem approach also entails the oceans with its marine ecosystems and they are to be con-

served as an objective of this convention.112 Since ocean acidification is endangering the well-

being and conservation of these ecosystems it is a problem which is addressed by the Conven-

tion. 

 

2.3.2 Evaluation of the applicability by means of the object and purpose and context 

pursuant to art.31(1) VCLT 

The object and purpose, the second element of the “operation” as has been seen above can be 

derived from art.2 CBD and comprises the problem of ocean acidification.  

To understand the context of the wording of the convention the entire text such as the pream-

ble can be used.113 The preamble of the CBD for example mentioned that “(…) biological 

diversity is being significantly reduced by certain human activities.” These activities also en-

compass those that release CO2 emissions into the atmosphere and thereby trigger ocean acid-

ification which endangers biological diversity.  

                                                
111 cf.Chapter 2, 2.1.1.2. 

112 Rosemary Rayfuse, “Climate change, marine biodiversity and international law” in Bowman, Davies and 
Goodwin (eds.), Research Handbook on Biodiversity and Law (Elgar 2016) 123, p.131. 

113 cf.Chapter 2, 2.1.1.4. 
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Furthermore, the preamble acknowledges “(…) that it is vital to anticipate, prevent and attack 

the causes of significant reduction or loss of biological diversity at source,”. Therefore, also 

CO2 emissions that trigger ocean acidification which threatens biological diversity have to be 

anticipated, prevented and attacked.  

As can be seen by the preamble and the object and purpose in art.2 CBD ocean acidification is 

an issue that the convention addresses to conserve biodiversity.  

 

2.3.3 Evaluation of the applicability by means of later concluded agreements and 

practice according to art.31(3)(a)(b) VCLT 

Together with the context, later concluded agreements regarding the interpretation and prac-

tice in the application of the treaty which show the agreement of the parties concerning the 

interpretation, can be taken into consideration.114  

In 2009 the 9th meeting of the COP took place in Bonn. During that meeting the parties asked 

the Executive Secretary to assemble information concerning inter alia ocean acidification, as 

endangering biodiversity during the in-depth reviews of the programs of work on inland water 

and marine and coastal biodiversity.115 Besides that, in another decision at the same meeting 

the COP demanded that scientific information on ocean acidification and its impacts on ma-

rine biodiversity and habitats is to be collected and made accessible at a future meeting of the 

Subsidiary Body on Scientific, Technical and Technological Advice prior to the tenth meeting 

of the Conference of the Parties.116 

In 2009, the Secretariat of the CBD released a “Scientific Synthesis on the Impacts of Ocean 

Acidification on Marine Biodiversity”.117 Thereby the Secretariat has summarized the state of 

scientific knowledge on ocean acidification and its impacts.118 

During COP 10 in Nagoya in 2010 the Conference asked the parties to address “(…) climate-

change-related aspects of marine and coastal biodiversity, including the potential adverse im-

                                                
114 cf.Chapter 2, 2.1.1.5. 

115 CBD/COP, (19-30 May 2008) UNEP/CBD/COP/DEC/9/16, Sec.A, para.3. 

116 CBD/COP, (19-30 May 2008) UNEP/CBD/COP/DEC/9/20, para.4. 

117 Secretariat of the CBD, “Scientific Synthesis of the Impacts of Ocean Acidification on Marine Biodiversity. 
Montreal”, (2009) Technical Series No. 46.  

118 David Vanderzwaag, “Ocean Acidification and Geoengineering: Navigating beyond the Law of the Sea”, 
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pacts on marine and coastal biodiversity of ocean acidification as a direct consequence of the 

increased concentration of carbon dioxide (…)”119 At the same Conference but in a different 

decision the COP sets the Strategic Plan for Biodiversity 2011-2020 and the Aichi Biodiversi-

ty Targets.120 Three of the Targets highlight the need for adaptation measures to combat ocean 

acidification.121 In another decision the COP also mentions that mitigation measures to coun-

ter climate change are needed and therein considers ocean acidification as a risk factor.122 

In 2012 the CBD Subsidiary Body on Scientific, Technical and Technological Advice 

(SBSTTA) in relation to the Joint Expert Meeting on the Impacts of Ocean Acidification on 

Marine Biodiversity “[T]akes note of (…) guidance for practical responses to the impacts of 

ocean acidification (…), and encourages Parties, other Governments and relevant organiza-

tions to make use of this guidance, (…), to reduce various threats from ocean acidification 

(…)”.123 Among the practical responses to address ocean acidification it is also outlined that 

[S]ubstantial damage to ocean ecosystems can only be avoided through urgent and rapid re-

ductions in global emissions of CO2.”124 

In 2014 “An Updated Synthesis of the Impacts of Ocean Acidification on Marine Biodiversi-

ty” was released by the Secretariat.125 

All these considerations of ocean acidification are just examples for the discussions of the 

topic under the CBD regime. Therefore, there is a strong intention to consider the topic under 

the convention and together with the wording, object and purpose and context there is no 

doubt that the convention is applicable to the issue. The reduction of CO2 emissions in order 

to tackle the problem and safe biodiversity has been named as a measure to be taken which 

could effectively help to reduce ocean acidification.  

                                                
119 CBD/COP, (18-29 October 2010) UNEP/CBD/COP/DEC/10/29, para.13d. 

120 CBD/COP, (18-29 October 2010) UNEP/CBD/COP/DEC/10/2, Annex, titleIV/para. 13. 
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123 CBD/SBSTTA, (13 March 2012) UNEP/CBD/SBSTTA/16/6, para.20. 

124 ibid.Annex 3, para.2. 

125 Secretariat CBD, supra fn.5. 
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2.3.4 Obligations for the States under the CBD in relation to ocean acidification 

Similar to the climate change regime and the UNCLOS, also the CBD in its art.3 under the 

heading “principles” includes the no harm rule in the convention. Although it is just part of 

the principles which makes it sound like it does not constitute a legal rule, no harm regardless 

of its general nature has underlying obligations.126 No harm as has been seen above can also 

be applied to ocean acidification. It urges the States to not act in a way that would harm other 

States or areas outside its jurisdiction which means that if States release high amounts of CO2 

this will eventually lead to ocean acidification and endanger ecosystems and biodiversity. 

However, this is still too general to include a specific rule which makes the State act and re-

duce CO2 emissions sufficiently and therefore gives them not enough guidance how to deal 

with ocean acidification.  

Article 14 CBD stipulates that each party has to “[I]ntroduce appropriate procedures requiring 

environmental impact assessment of its proposed projects that are likely to have significant 

adverse effects on biological diversity (…)”127. This subparagraph is completed by subpara-

graph (b) which extends the concept to programs and policies of government.128 In relation to 

ocean acidification this means that procedures have to be introduced that require an Environ-

mental Impact Assessment (EIA) also for projects that would lead to CO2 emissions because 

as has been seen in chapter one they have a significant adverse effect on marine biodiversity. 

Thus, EIAs could assist identifying the projects which would contribute an untenable amount 

of carbon dioxide emissions and prevent them. However, the Convention does not define the 

term project for example if they have to be public or private. Therefore, the parties have a 

wide discretion in determining the projects that require an assessment.129 It is left unclear if 

EIAs also have to be conducted for projects that lie in the past and are already contributing to 

high emissions. Thus, although introducing procedures that require EIAs are a possible way to 

ensure that projects with high emissions are evaluated, the paragraph lacks precision and this 

makes it highly doubtful that it can contribute to the high reduction of CO2 emissions that is 

needed to prevent further acidification. 

                                                
126 Lyle Glowka et al., “A Guide to the Convention on Biological Diversity” (1994) IUCN Environmental Policy 
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127 CBD, supra fn.110, art.14(1)(a). 
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Furthermore, in its art. 6 CBD the convention sets “General Measures for Conservation and 

Sustainable Use”. In art. 6(a) CBD it is laid down that the parties shall “[D]evelop national 

strategies, plans or programmes for the conservation and sustainable use of biological diversi-

ty (…)”. Since oceanic ecosystems have to be protected and conserved from ocean acidifica-

tion such strategies, plans and programs have to be created and this could benefit the reduc-

tion of CO2 in the atmosphere and therefore also decrease ocean acidification. The article nev-

ertheless does not define strategies plans or programs so that it is unclear what that entails.130 

Furthermore, does the article not speak of laws and regulations so that the plans, strategies 

and programs must not be implemented after they have been developed. States could just 

adopt approaches for environmental action and not ensure that legal tools and funds are pro-

vided to implement and enforce them.131 Hence, also this article cannot ensure that actions are 

taken to a satisfactory amount and thereby to reduce and prevent ocean acidification in the 

future. A straightforward rule that can ensure an immense reduction of emissions would be 

needed to really guarantee the conservation of biological diversity from acidification. 

Apart from the named articles the CBD offers inter alia rules in relation to Identification and 

Monitoring (Art.7 CBD) as well as cooperation with other parties, through international or-

ganizations (Art. 5 CBD) and when it comes to technical and scientific questions (Art. 18 

CBD). However, as can already been seen by the titles all of the rules are just general and not 

straightforward enough to effectuate a substantial reduction of carbon dioxide in the atmos-

phere and therefore combat ocean acidification as a danger to the environment. Accordingly, 

there are no rules in the convention that can directly ensure a regulation of ocean acidifica-

tion. 

 

2.3.5 Conclusion 

Just as the UNFCCC the CBD is a framework convention that sets a structure which can be 

used to adopt further instruments to concretize these rules.132 Therefore, the CBD is formulat-

ed very openly and by looking at the wording of the articles it becomes clear that the parties 

intended to have a comprehensive regime which deals with the conversation and protection of 

biodiversity. Hence, without question also the problem of ocean acidification can be dealt 
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 35 

with under the convention. The later statements and works of the bodies under the CBD em-

phasize this assumption. Nevertheless, because of its vagueness the convention is unsuitable 

for setting clear rules and plans how to approach the problem of ocean acidification.133 It is 

not enough that the COP addresses the problem although this is a first step there are no bind-

ing and definite rules that result out of that. Yet to handle acidification clear-cut emission re-

ductions are needed. Accordingly, the CBD capabilities to solve the issue are limited to un-

derstanding ocean acidification and awareness rising.134  

                                                
133 Baird, supra fn.40, p.469. 

134 Herr, supra fn.2, p.20. 
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3 Analysis of the obligations under regional Conventions with 
regard to ocean acidification  

Apart from the international plane the problem of ocean acidification has also been consid-

ered in a number of regional regimes. Therefore, it remains to be seen if these regimes offer a 

more comprehensive and stringent management to approach the issue at least in some parts of 

the world and could be a role model for international regimes. 

 

3.1 Ocean acidification under the Convention for the Protection of the Marine 
Environment of the North-East Atlantic (OSPAR) 

The OSPAR Convention is a regional framework convention in which 15 European States 

together with the European Union work together to protect the marine environment of the 

North East Atlantic.135 This includes parts of the Arctic ocean which as has been seen in chap-

ter one is an area especially sensitive to ocean acidification.136 The Convention was adopted 

in 1992, entered into force in 1998 and replaces the Oslo and the Paris Conventions.137 

OSPAR is a comprehensive regime that covers ocean dumping and incineration, marine pol-

lution and other adverse effects of human activities.138 To analyze whether the rules of 

OSPAR are applicable to the problem of ocean acidification and if so the convention gives 

clear rules for the issues approach will be seen in the following with the help of the VCLT. 

 

3.1.1 Evaluation of the applicability by means of the wording according to art.31(1) 

VCLT 

The first step is to look at the wording of the text of the convention to see if ocean acidifica-

tion is comprised.139 Once more the word ocean acidification is not to be found in the conven-

                                                
135 OSPAR Commission, “OSPAR Convention”, <https://www.ospar.org/convention> accessed 22 October 
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139 cf.Chapter 2, 2.1.1.2. 



 37 

tion. However, art.2 OSPAR sets the “General Obligations” and subparagraph (a) includes the 

duty for the parties to “(…) take all possible steps to prevent and eliminate pollution and shall 

take the necessary measures to protect the maritime area against the adverse effects of human 

activities (…)”. Pollution is defined by the convention in art.1(d) OSPAR and it is “(…) the 

introduction by man, directly or indirectly, of substances or energy into the maritime area 

which results, or is likely to result, in hazards to human health, harm to living resources and 

marine ecosystems, damage to amenities or interference with other legitimate uses of the sea.” 

Since the cause of ocean acidification is the process of indirect introduction of CO2 into the 

oceans by humans and is resulting in harm to the maritime ecosystem it is covered by the def-

inition of pollution of the convention. Hence it must be prevented and eliminated.140 Moreo-

ver, the parties according to art.3 OSPAR shall also “(…) take, individually and jointly, all 

possible steps to prevent and eliminate pollution from land-based sources (…).” “"Land-based 

sources" means point and diffuse sources on land from which substances or energy reach the 

maritime area by water, through the air, or directly from the coast. (…)” according to art.1(e) 

OSPAR. Hence, CO2 stems from various anthropogenic sources on land, gets into the water 

through the air and then results in ocean acidification it is also comprised by this definition 

and art.3 OSPAR and has to be prevented and eliminated. Therefore, it can be said that ac-

cording to the wording ocean acidification must be considered by OSPAR. This should be 

confirmed by the other means of interpretation. 

 

3.1.2 Evaluation of the applicability by means of the object and purpose and context 

pursuant to art.31(1) VCLT 

Considering the title and general obligations in art.2 OSPAR it becomes clear that the object 

and purpose of the OSPAR convention is to create a comprehensive treaty that protects the 

marine environment and approaches pollution, dumping and incineration and other adverse 

effects of human activities in the North-East Atlantic.141 This supports the view formed after 

the wording that OSPAR also includes ocean acidification in its scope. It remains to be seen 

whether the context and therefore the wording of the entire text such as the preamble can sus-

tain this assumption.142 The Preamble of the OSPAR convention names pollution at various 

                                                
140 Baird, supra fn.40, p.467. 

141 De la Fayette, supra fn.135, p.250; cf.Dörr, supra fn.37, para.56; cf.Chapter 2, 2.1.1.3. 

142 cf.Chapter 2, 2.1.1.4. 



 38 

points for example it says inter alia that “(...) concerted action at national, regional and global 

level is essential to prevent and eliminate pollution (…) and that “(…) the ecological equilib-

rium and the legitimate uses of the sea are threatened by pollution (…)”. Thereby again the 

importance to combat pollution is underlined. Since the word pollution and how it is used in 

the convention also comprises the processes of ocean acidification, also this confirms that just 

as other forms of pollution the causes of ocean acidification have to be combated by the con-

vention. The Preamble also affirms that pollution should have a broad interpretation and 

therefore also cover the processes of acidification by stating: “(…) the present Convention, 

which addresses all sources of pollution of the marine environment and the adverse effects of 

human activities upon it, (…)”. Accordingly, the object and purpose and the context of 

OSPAR also show that all sources and therefore as well the causes of ocean acidification 

should be covered by the convention. 

 

3.1.3 Evaluation of the applicability by means of later concluded agreements and 

practice according to art.31(3)(a)(b) VCLT 

Later concluded agreements regarding the interpretation and practice in the application of the 

treaty must be looked at as well.143  

In 2006, ocean acidification was first considered relating to the OSPAR convention. A report 

about the “Effects on the marine environment of ocean acidification resulting from elevated 

levels of CO2” was released that contained an examination of the sensitivity of ecosystems to 

the exposure of carbon dioxide.144 

A year later, parties to the convention state in decision 2007/1 that they are seriously con-

cerned “by the implications for the marine environment of climate change and ocean acidifi-

cation due to elevated concentrations of carbon dioxide in the atmosphere”.145  

Another report by the OSPAR Commission was published in 2009 and was concerned with 

the “Assessment of climate change mitigation and adaptation” 146 The report inter alia rec-

ommends that OSPAR should integrate ocean acidification into its work areas.147 

                                                
143 cf.Chapter 2, 2.1.1.5. 

144 OSPAR Commission, “Effects on the Marine Environment of Ocean Acidification Resulting from Elevated 
Levels of CO2 in the Atmosphere”, (2006) Biodiversity Series, <https://www.ospar.org/documents?v=7049> 
accessed 22 October 2018.  

145 OSPAR, (25-29 June 2007) Decision 2007/1. 
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In 2010, OSPAR also mentioned ocean acidification in recommendations as a threat to spe-

cies, habitats and ecosystems.148 In the same year, the OSPAR Commission outlines the con-

sideration and integration of effects of acidification and underlines the need of adaptation and 

mitigation efforts and that it has to be integrated in the work of OSPAR.149  

In 2013, a Joint OSPAR/ICES Acidification Study Group (SGOA) has been established.150 In 

the same group a draft of a monitoring and assessment framework on ocean acidification was 

created. Since it is a new and emerging research field, it was said that a framework would 

need to be flexible because scientific knowledge and technological developments are still 

evolving.151 

After considering these examples of acidification under the work in relation to the OSPAR it 

becomes obvious that the problem is meant to be included in the convention, just as has been 

found in connection with wording, object and purpose and context.  

 

3.1.4 Obligations under OSPAR concerning ocean acidification 

Article 2 OSPAR defines the “general obligations”, as has been mentioned before. The parties 

shall according to (1)(a) “(…) take all possible steps to prevent and eliminate pollution and 

(…) necessary measures to protect the maritime area (…) so far as to safeguard human health 

and to conserve marine ecosystems (…)”. This very general declaration is defined more in 

subparagraph (b) which states that the parties “(…) shall, individually and jointly, adopt pro-

grammes and measures and shall harmonise their policies and strategies.” Therefore, in rela-

tion to ocean acidification as a form of pollution it is necessary for the parties to do every-

thing that is needed to prevent and eliminate the problem and protect the maritime area. This 

is to be realized through programs and measures. It is also regulated that it should be done 

until the goal to safeguard human health and conservation of the environment is reached 

                                                                                                                                                   
146 OSPAR Commission, “Assessment of Climate Change Mitigation and Adaptation”, (2009) Monitoring and 
Assessment Series, 
<https://qsr2010.ospar.org/media/assessments/p00464_climate_change_mitigation_adaptation_final.pdf> ac-
cessed 22 October 2018. 

147 ibid.pp.4, 7, 28.  

148 OSPAR, (2010) Recommendation 2010/9, p.1. 

149 OSPAR, (20-24 September 2010) Bergen Statement, pp.5, 6. 

150 ICES, (7-10 October 2013) ICES CM 2013/ACOM:31. 

151 ICES, (11-14 December 2012) ICES CM 2012/ACOM:83, pp.27, 28. 
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which gives the obligation a certain precision. Therefore, programs and measures shall be 

created to prevent and eliminate pollution at least until human health is safeguarded and ma-

rine ecosystems conserved. However just as the other framework conventions also OSPAR 

does not explain how these goals are to be achieved. It is upon the States to evolve the right 

measures that are straightforward enough to actually reach that objective. This impreciseness 

could make the implementation by States and therefore compliance with the convention more 

difficult. Moreover, the parties are just obliged to “take all possible steps” which means that 

States must not act immediately to the full extend and it is left to them to decide what is pos-

sible for them to do. This leaves a wide discretion to the parties and because of that it is diffi-

cult to identify if States have fully complied with their obligations. Furthermore, as has been 

seen in chapter one of this thesis immediate action is necessary to prevent further damage to 

the environment. Article 2(1)(b) OSPAR accommodates this a little since it orders a harmoni-

zation of policies and strategies without which it would be certainly impossible to achieve the 

named goal. One State alone cannot reduce CO2 emissions to an amount that acidification 

would be stopped.  

To give the general obligation more precision and form its content, paragraph (2) of art.2 

OSPAR sets forth that the parties have to apply certain principles just like the precautionary 

principle in subparagraph (a) by virtue of which in case of concern that there might be harm 

preventive measures must be taken. This active wording demands parties to act and in com-

parison to other formulations of the principle, neither requires the potential damage to be seri-

ous or irreversible nor cost-effective.152 In relation to acidification an unambiguous precau-

tionary principle could contribute to minimizing unnecessary CO2 emissions if there is an 

early warning and measures must be taken. 

Furthermore, art.2(3)(a) OSPAR notes that programs and measures where appropriate shall 

contain time-limits for their completion and it is also stated that the latest technologies and 

practices are to be taken full account of. Time-limits especially when it comes to prevent 

ocean acidification are necessary to actually reduce the problem. However, by including the 

formulation “where appropriate” into the article again leaves a great margin of appreciation to 

the parties. Concerning the latest technologies and practices art.2(3)(b)(i) and (ii) further out-

line that the application of “best available techniques” and “best environmental practice” have 

to be defined and their application has to be ensured. This specification allows that the 

measures and programs can be defined at least to a certain degree. Hence the measures and 
                                                
152 De la Fayette, supra fn.135, pp.254, 255. 
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programs to be taken concerning ocean acidification, its prevention and elimination at least 

until human health and ecosystems are secured have to entail the best available techniques, 

best environmental practices and may as well entail time-limits. Accordingly, this is a rather 

specific obligation especially in comparison to the other framework conventions but as has 

been said there still is a great discretion that the States have which might deprive the article of 

its effectiveness.  

Besides art.3 OSPAR comprises a very similar obligation just in relation to land-based 

sources. Hence it entails the same flaws as art.2 OSPAR discussed above.  

 

3.1.5 Conclusions 

Just as it is typical for framework convention also OSPAR uses very open definitions to not 

exclude certain sources and problems. Therefore, ocean acidification is clearly comprised by 

the convention under the word “pollution”. Like the CBD, organs under OSPAR have openly 

expressed their concern towards ocean acidification and considers it in decisions and recom-

mendations. When it comes to the specific obligations it can be said that in comparison to the 

framework conventions discussed before the OSPAR convention sets certain goals and tries to 

define the design of the programs and measures to be taken in more detail. However, there is 

still a lot left to the parties which might endanger its effectiveness and the possibility to re-

view compliance. To really achieve a reduction of acidification or prevent it in the future a 

straightforward and timely decrease of carbon dioxide emissions is necessary. The convention 

cannot guarantee that. It can only underline the need to mitigate ocean acidification.153 Fur-

thermore, it should not be forgotten that this convention is only regional and could therefore 

not tackle the problem by itself anyway. 

 

3.2 Ocean acidification under the Convention on the Conservation of Antarc-
tic Marine Living Resources (CAMLR) ocean acidification 

CAMLR just like OSPAR is a convention that covers areas which are highly sensitive to 

ocean acidification and as has been seen in chapter one among the first areas to expect drastic 

repercussions of ocean acidification. The convention was adopted in 1980 and entered into 

                                                
153 Herr, supra fn.2, p.24. 
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force in 1982. At the moment, the CAMLR has 25 members.154 The convention was made due 

to the concern that increased commercial interest in Antarctic fisheries resources especially 

krill would endanger Antarctic marine ecosystems.155 If this conservation convention as well 

covers and sets rules concerning ocean acidification as a danger to marine life remains to be 

seen in the following. 

 

3.2.1 Evaluation of the applicability by means of the wording, object and purpose 

and context according to art.31(1) VCLT 

As in the other conventions which were analyzed within this thesis156 the word ocean acidifi-

cation cannot be found in the wording of the convention. However, art.II CAMLR determines 

the “object” of the convention by saying “[T]he objective of this Convention is the conserva-

tion of Antarctic marine living resources.” If Antarctic marine living resources are endan-

gered by ocean acidification, the convention since its goal is to conserve must also protect 

them from acidification. Antarctic marine living resources are defined in art.I(2) CAMLR and 

“(…) means the populations of fin fish, molluscs, crustaceans and all other species of living 

organisms, including birds, found south of the Antarctic Convergence.” As has been seen in 

chapter one all sorts of marine organisms and especially molluscs and crustaceans are endan-

gered by ocean acidification and thus the convention in order to conserve these species has to 

also prevent ocean acidification. Hence in so far, the convention covers the problem. 

As to the object and purpose it can be relied upon the above since the defined object of the 

convention as set out in art.II CAMLR is conservation which is also to be found in the title of 

the convention and covers ocean acidification.  

The context of the wording of the text of the convention as for example the preamble of the 

CAMLR underline the object and purpose of the convention namely conservation. For exam-

ple, by “[R]ecognising the importance of safeguarding the environment and protecting the 

integrity of the ecosystem of the seas surrounding Antarctica” or by being “[C]onscious of the 

urgency of ensuring the conservation of Antarctic marine living resources”. Therefore, con-

                                                
154 CCAMLR, “History of the Convention”, <https://www.ccamlr.org/en/organisation/history-convention> ac-
cessed 26 October 2018; CCAMLR, “Members”, <https://www.ccamlr.org/en/organisation/members> accessed 
26 October 2018. 

155 CCAMLR, “History of the Convention”, <https://www.ccamlr.org/en/organisation/history-convention> ac-
cessed 26 October 2018. 

156 cf.Chapter 2, 2.1.1.2, 2.1.1.3, 2.1.1.4. 
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servation of the marine living resources is central and cannot be achieved without paying at-

tention to ocean acidification. 

 

3.2.2 Evaluation of the applicability by means of later concluded agreements and 

practice according to art.31(3)(a)(b) VCLT 

In 2007, during a meeting of the commission it has been outlined that ocean acidification is a 

threat to the oceans and that this will have an impact on the CCAMLR’s ability to fulfill its 

objective.157 

Ocean acidification achieved attention in 2009 when the CAMLR Commission started to be 

concerned about “that the Southern Ocean will experience increased acidification with possi-

ble impacts on its marine ecosystems”.158 

One year later, the Commission noted that acidification is an important component for the 

consideration of the impact of climate change and requested the issue to be included in the 

developments of the Joint CCAMLR–SCAR Action Group.159 

Discussions have led to the attempt to find measures that are able to account for climate 

change-induced ramifications on Antarctic krill and ecosystems and how the adaptive capaci-

ty of the fisheries management of CCAMLR can be enhanced.160 

Ocean acidification has been put forward in the Working Group on Ecosystem Monitoring 

and Management to identify the impacts of ocean acidification on marine resources, for ex-

ample on krill. It has been agreed that ocean acidification is a threat to krill and the ecosys-

tem.161 As can be seen from these examples ocean acidification has been addressed on a few 

occasions which supports the view that the convention as part of conversation should also 

address ocean acidification. 

 

                                                
157 CCAMLR, (2007) CCAMLR-XXVI, para.15.49. 

158 CCAMLR, (2009) Resolution 30/XXVIII, p.1. 

159 CCAMLR, (2010) CCAMLR-XXIX, para.13.8. 

160 SC-CAMLR, (2011) SC-CAMLR-XXX/BG/03; SC-CAMLR, (2011) SC-CAMLR-XXX, para.8.1. 

161 S. Kawaguchi et al., “Impacts of ocean acidification on Antarctic krill biology: preliminary results and future 
research directions", (2012) WG-EMM-12/32.  
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3.2.3 Obligations regarding ocean acidification under CAMLR 

Unlike the obligations in the other conventions that have been discussed before, the CAMLR 

creates a Commission to further the objective and manage the marine living resources in the 

treaty area.162 The Commission has been instituted through art.VII CAMLR and pursuant to 

art.IX(1) CAMLR gives effect to the object of the convention in art.II CAMLR. To do so, it 

shall according to art.IX(1)(e) and (f) CAMLR “identify conservation needs and analyse the 

effectiveness of conservation measures” and “formulate, adopt and revise conservation 

measures (…)”. These conservation measures pursuant to art.IX(6) CAMLR shall be imple-

mented by the Members of the Commission and “(…) shall become binding upon all Mem-

bers (…)” according to art.IX(6)(b) CAMLR. Hence, the convention gives the commission 

the responsibility to achieve conversation and the States must follow the commissions advice. 

Therefore, it is fully upon the commission to set effective measures to accomplish conserva-

tion and to address ocean acidification as a threat to the marine environment and living ma-

rine resources. The Commission has the potential to issue measures that the States have to 

comply with to significantly reduce carbon dioxide emissions as the way to stop further acidi-

fication. As has been seen before the commission has paid attention to ocean acidification and 

has realized its danger to the marine living resources and the mandate of the convention but 

other than that it has paid little attention to the topic.163 There are no clear obligations that 

would lead to a reduction of CO2 emissions. 

 

3.2.4 Conclusions 

The CAMLR just as so many of the before seen convention does not raise so much the ques-

tion of its applicability to ocean acidification but if there are actual obligations for the States 

to adhere to. The goal of conservation of living marine resources can hardly be realized to 

date without giving any recognition to the problem. Thus, the Commission does refer to it but 

instead of taking the chance and using the power given by the CAMLR convention to effec-

tively approach the problem it gives it mere minor consideration. Hence, also here are no 

rules to be found for the States to take straightforward CO2 emission reduction measures to 

tackle ocean acidification. 

 
                                                
162 Baird, supra fn.40, p.469. 

163 Baird, supra fn.40, pp.469, 470; Herr, supra fn.2, p.25. 
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3.3 Sectoral Conventions and ocean acidification 

Apart from the almost universal international and the regional conventions there are as well 

sectoral conventions which play a part in the reduction of CO2 in the atmosphere and there-

fore also decrease ocean acidification. These sectoral conventions are concerned with one 

field of pollution for example one of the most important ones is MARPOL 73/78 - the Inter-

national Convention for the Prevention of Pollution from Ships – which is inter alia con-

cerned with emissions from the shipping sector. Although these kinds of conventions can con-

tribute to the reduction of emissions, their main goal is not combating ocean acidification.164 

Since the scope of this thesis does not allow to go through all the conventions that could or 

can make a contribution to the decline of acidification the sectoral conventions must at this 

point be left aside. 

                                                
164 cf.Vanderzwaag, supra fn.118, p.149. 
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4 The current status of international and regional treaty law and a 
glance into the future 

After this evaluation one thing becomes very clear: there is no international or regional con-

vention that is just concerned with ocean acidification or has it as its main focus. However, all 

the treaties that have been looked at can be applied to the problem. This is because their regu-

latory is connected to its causes its effects or both but not since it is their mandate or objec-

tive.165 What is needed in a convention to approach ocean acidification and further prevent or 

reduce is, is mainly the limitation of CO2 concentrations in the atmosphere. This can be 

achieved by reducing specifically carbon dioxide emissions and as well by removing already 

emitted CO2 from the atmosphere.166 The problem with the latter solution is that safe and reli-

able technology would be needed to do so while ensuring that the problem is not worsened or 

transferred into another environmental problem area. Apart from that, the effects of ocean 

acidification could be weakened or at least not driven forward if other ocean stressors are re-

duced such as unsustainable fishing, ocean warming or eutrophication.167 Furthermore, ocean 

acidification is a multilayered problem as it involves various parts of the environment such as 

the atmosphere, oceans and ecosystems and affects diverse parts of the world differently. 

Therefore, there is more than one approach to solve the problem and thus there are several 

treaty regimes that could have the ability to handle the problem. Nevertheless, none of the 

treaties that have been discussed seem to be capable to deliver a straightforward system of 

rules that could actually combat ocean acidification. There are corrections or additions that 

would need to be made so that the conventions can contribute to an improvement. 

The UNFCCC regime has been seen by many as the appropriate regime to deal with the prob-

lem since it is already entrusted with the task to reduce emissions.168 Yet, as seen above the 

climate change regime has not given high priority to acidification. Ocean acidification has 

been qualified as a slow-onset event that is not more than an incidental issue. In fact, the rea-

son for that is simple, ocean acidification is not the same as climate change although they 

                                                
165 Rayfuse, supra fn.112, p.138. 

166 Raphaël Billié et al., “Taking Action Against Ocean Acidification: A Review of Management and Policy 
Options”, (2013) 52 Environmental Management 761, p.765. 

167 Secretariat CBD, supra fn.5, p.17. 

168 Rayfuse, supra fn.112, p.144. 
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have partly the same causes. Thus, the climate change regime cannot while making rules to 

combat climate change regulate acidification. In any case, it cannot be expected that those 

rules concurrently solve the problem and benefit the oceans.169 

To enable the climate change regime to actually tackle ocean acidification some modifications 

or additions must be made to guarantee an effective approach. For instance, an agreement 

should be made to determine a pH threshold such as the 2 °C limit beyond which should not 

be gone.170 Furthermore, should higher priority be placed on CO2 in comparison to other 

emissions and a benchmark and reduction targets should be set for atmospheric CO2 concen-

trations that address at the same time ocean acidification and climate change targets.171 This 

should be separated from reductions targets of other emission since they cannot contribute to 

a decrease of ocean acidification.172 Apart from that the benchmark has to be set as strict as 

possible since the Kyoto Protocol can for example not achieve the emission reductions neces-

sary to stabilize atmospheric concentrations of CO2 at a level that could avoid damage to the 

marine environment.173 To design targets oceanic threshold data should be used that take into 

account the totality of ocean impacts such as global warming and other stressors which have a 

combined impact upon organisms.174 Accordingly, the parties must give ocean acidification 

under the regime as much attention as they give to ocean acidification.175 

Since acidification is a problem of the oceans the UNCLOS could be the right convention to 

solve the problem. However, to create a coherent regime of the law of the sea the UNCLOS 

does not entail concrete rules. Although to really approach the problem and for example re-

duce CO2 in the atmosphere concrete rules are exactly what is needed. The UNCLOS relies 

on further embodiments of the rules to actually make them applicable. This however in rela-

tion to ocean acidification did not happen. Therefore, to achieve prevention and reduction of 

                                                
169 cf.Chapter 2, 2.1. 

170 Stephens, supra fn.34, p.797. 

171 Stephens, supra fn.34, p.797; J Harrison, supra fn.74, p.253,254. 

172 Harrison, supra fn.72, p.253,254. 

173 cf.IPCC, supra fn.65. 

174 Stephens, supra fn.34, p.786. 

175 Harrison, supra fn.72, p.253,254. 
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ocean acidification under the UNCLOS a whole new agreement setting up straightforward 

rules would be needed.176 

A similar problem exists under the CBD which entails rules that are just not clear enough to 

encourage action. Also, here Protocols and therefore embodiments are needed to further the 

goals of the convention and beneath them also combat ocean acidification. Although the COP 

to the CBD addresses the problem continuously this is not enough.177 Apart from that the 

CBD plays and can also in the future play an important role in synthesizing scientific infor-

mation on the impacts of ocean acidification on the marine environment and awareness ris-

ing.178 For that more emphasis must be placed on communication of information to other rel-

evant conventions and insurance that the work undertaken is being considered by the relevant 

bodies and thereby avoid duplicating efforts.179 

On the regional level, OSPAR does set in comparison to the other conventions certain goals 

and defines programs and measures in more detail but parties have an extensive margin of 

appreciation and that might endanger effectiveness and compliance. Therefore, this conven-

tion has a great potential to be effective all that is needed is to lower the margin of apprecia-

tion of the parties so that the rules are complied with to the fullest extent.180 The same poten-

tial has the CAMLR Convention. This convention leaves the decision-making power to the 

commission which could issue measures that the States must comply with. This is a great op-

portunity to make rules to reduce carbon dioxide in the atmosphere and thus reduce acidifica-

tion.181 Just as CBD also CAMLR can play its role when it comes to gathering information on 

the impact of acidification.182 

It can be seen that a lot of changes or additions need to be made so that ocean acidification 

could be approached to the extent needed by the already existing regimes. The question is if 

to holistically address ocean acidification a whole new regime should be made or if the prob-

lem should be regulated under one of the already existing conventions and therefore to change 

                                                
176 cf.Chapter 2, 2.2. 

177 cf.Chapter 2, 2.3. 

178 Vanderzwaag, supra fn.118, p.154. 

179 Herr, supra fn.2, p.22. 

180 cf.Chapter 3, 1. 

181 cf.Chapter 3, 2. 

182 Herr, supra fn.2, p.25. 
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the treaty in the way it needs to, to deal with the problem or if all regimes have to be amended 

and added to, to have a comprehensive system on all levels. 

Creating a whole new regime involves the advantage that rules could be made that directly 

address ocean acidification and create the right tools to combat it. This would ensure that the 

problem by having its own convention could be addressed holistically. However, creating a 

new international regime needs time, a strong will of the States to create a powerful agree-

ment and an international platform. It is highly unlikely that this will happen in the near future 

especially since there are conventions that could potentially be used to handle the problem. 

If ocean acidification would be regulated under one regime first of all the question would 

arise which would be the most appropriate one. This question has been answered by many as 

said above and most of them considered the climate change regime as the most suitable op-

tion. The regulation under one regime would certainly ensure that the rules are easier under-

standable and clear in comparison to have them spread over several regimes. That could make 

it simpler to ensure full implementation, enforcement and thus compliance with the newly 

made rules. Nevertheless, the question remains if a regulation just under the climate change 

regime could ensure a holistic way since the problem of ocean acidification is multilayered 

and therefore needs to be approached on many levels. This problem can be solved by working 

on all conventions. 

Hence, to ensure that there is a solution on all levels and as integrated as possible it must be 

secured that all regimes are modified where it is necessary and include ocean acidification as 

a main focus. In fact, this is the path that the States seem to have chosen as can be seen by the 

attempt to include acidification under the various regimes. It is self–evident that coordinating 

different regimes is challenging and to really execute that solution all regimes have to be op-

erating in concert.183 Apart from these difficulties this is a realistic possibility that could ap-

proach ocean acidification from all sides.  

Whichever road will be taken in the future although scientific proof is not clear and changes 

seem to appear slowly there is no time to wait. A precautionary approach is needed under the 

current circumstances and a lack of scientific certainty should not be used as an excuse to not 

take action.184 

                                                
183 Baird, supra fn.40, p.471. 

184 Harrison, supra fn.72, p.253,254. 



 50 

 
Bibliography  

Articles  

Baird Rachel et al. “Ocean Acidification: A Litmus Test for Internation-

al Law”  

(2009) 4 Carbon & Climate Law Revue p.459 

 

Beaune David et al. “Freshwater Acidification: An Example of an En-

dangered Crayfish Species Sensitive to pH”  

(2018) 813 Hydrobiologia p.41 

 

Billié Raphaël et al. “Taking Action Against Ocean Acidification: A Re-

view of Management and Policy Options”,  

(2013) 52 Environmental Management p. 761 

 

Bodansky Daniel,  “The United Nations Framework Convention on 

Climate Change: A Commentary”  

(1993) 18 Yale Journal of International Law [Yale 

J.Int'l L.] p. 451 

 

Comeau S. et al. “Pacific-wide contrast highlights resistance of reef 

calcifiers to ocean acidification”  

(2014) 281(1790) Philosophical Transactions of The 

Royal Society B-Biological Sciences [Phil Trans R 

Soc B] p.1 

 

De la Fayette Louise “The OSPAR Convention Comes into Force: Conti-

nuity and Progress”  

(1999) Vol.14 No.2 The International Journal of Ma-

rine and Coastal Law [Int'l J. Marine&Coastal L.] 

p.247 

 



 51 

Doney Scott C. et al. “Ocean Acidification: The Other CO2 Problem” 

(2009) 1 Annual Review of Marine Science [An-

nu.Rev.Mar.Sci.] p.169 

 

Glowka Lyle et al. “A Guide to the Convention on Biological Diversi-

ty”,  

(1994) IUCN Environmental Policy and Law Paper 

No. 30 p.1 

 

Harrould-Kolieb Ellycia R. “Ocean Acidification and in the UNFCCC: Finding 

Legal Clarity in the Twilight Zone”  

(2016) 6 Washington Journal of Environmental Law 

& Policy [Wash. J. Envtl. L. & Pol'y] p. 613 

 

Herr Dorothée et al. “Ocean Acidification: International Policy and Gov-

ernance Options”  

(2014) International Union for Conservation of Na-

ture and Natural Resources [IUCN] p.1 

 

Kim Rakhyun “Is a New Multilateral Environmental 

Agreement on Ocean Acidification 

Necessary?”  

(2012) 21 Review of European Community 

& International Environmental Law 

[RECIEL] p.243  

 

König Doris “Marine Environment, International Protection”  

Max Planck Encyclopedia of Public International 

Law [MPEPIL] 

(2013) 

 

Kroeker Kristy J. et al. “Meta-analysis reveals negative yet variable effects 

of ocean acidification on marine organisms”  

(2010) 13 Ecology Letters p.1419 



 52 

 

Lamirande Heidi R. “From Sea to Carbon Cesspool: Preventing the 

World's Marine Ecosystems from Falling Victim to 

Ocean Acidification”  

(2011) 34 Suffolk Transnational Law Review p.183; 

 

Leduc Antoine O. H. C. et al. “Effects of Acidification on Olfactory-mediated Be-

havior in Freshwater and Marine Ecosystems: A 

Synthesis” 

(2013) 368: 20120447 Philosophical Transactions of 

The Royal Society B-Biological Sciences [Phil Trans 

R Soc B] p.1 

 

Matz-Lück Nele  “Biological Diversity, International Protection”,  

Max Planck Encyclopedia of Public International 

Law [MPEPIL] 

(2008) 

 

Vanderzwaag David “Ocean Acidification and Geoengineering: Navi-

gating beyond the Law of the Sea”,  

(2014) 47 Revue Belge de Droit International 

[RBDI] p.137 

 

Verlaan Philomene “Geo-Engineering, the Law of the Sea, and Climate 

Change”  

(2009), 4 Carbon & Climate Law Review p.446 

 

Yamamoto-Kawai Michiyo et al.  “Aragonite Undersaturation in the Arctic Ocean: 

Effects of Ocean Acidification and Sea Ice Melt” 

(2009) 326 Science p.1098 

 

Books  

Bartenstein Kristin “Article 222: Enforcement with respect to pollution 

from or through the atmosphere”  



 53 

in Proelss (ed),  

United Nations Convention on the Law of the Sea: A 

Commentary (C.H.Beck Hart Nomos 2017) p.1521 

 

Czybulka Detlef “Article 192: General Obligation”  

in Proelss (ed),  

United Nations Convention on the Law of the Sea: A 

Commentary (C.H.Beck Hart Nomos 2017), p.1277 

 

“Article 194: Measures to prevent, reduce and con-

trol pollution of the marine environment”  

in Proelss (ed), 

United Nations Convention on the Law of the Sea: A 

Commentary (C.H.Beck Hart Nomos 2017), p.1295 

 

Dörr Oliver et al. “Article 31. General Rule of Interpretation”  

in Dörr, Schmalenbach (eds.), 

Vienna Convention on the Law of Treaties: A Com-

mentary (Springer 2012) p.521 

 

Harrison James “Saving the Oceans Through Law: The International 

Legal Framework for the Protection of the Marine 

Environment” (Oxford Scholarly Authorities on In-

ternational Law [OSAIL] 2017) 

 

Rayfuse Rosemary “Climate change, marine biodiversity and interna-

tional law”  

in Bowman, Davies and Goodwin (eds.), Research 

Handbook on Biodiversity and Law (Elgar 2016) 

p.123 

 

Rothwell Donald et al. “The International Law of the Sea“ (Hart Publishing 

2010) 

 



 54 

Stephens Tim “Warming Waters and Souring Seas: Climate 

Change and Ocean Acidification”  

in Rothwell, Oude Elferink, Scott, Stephens (eds),  

The Oxford Handbook of the Law of the Sea (Oxford 

Scholarly Authorities on International Law [OSAIL] 

2015) p.777 

 

Wacht Frank “Article 212: pollution from or through the atmos-

phere”  

in Proelss (ed),  

United Nations Convention on the Law of the Sea: A 

Commentary (C.H.Beck Hart Nomos 2017) p.1443 

 

Cases  

IAA  

Trail Smelter Arbitration  

United States v Canada,  

IAA Trail Smelter Arbitration, 

Award of 16 April 1938 and 11 March 1941 Volume 

III pp. 1905-1982,  

available at 

http://legal.un.org/riaa/cases/vol_III/1905 

1982.pdf 

 

PCA Case N° 2013–19  

in the matter of the South China Arbi-

tration 

The Republic of the Philippines v the People’s Re-

public of China,  

PCA Case N° 2013–19 in the matter of the South 

China Arbitration, Award of 12 July 2016 (Merits),  

available on the Permanent Court of Arbitration 

website at  

www.pca-cpa.org 

 

 

 

 

 



 55 

Documents under CCAMLR 

CCAMLR “Report of the Twenty-sixth Meeting of the Com-

mission” 

(2007) CCAMLR-XXVI 

 

CCAMLR  “Resolution 30/XXVIII: Climate change”  

(2009) Resolution 30/XXVIII, 

 

CCAMLR Report of the Twenty-ninth Meeting of the Commis-

sion”  

(2010) CCAMLR-XXIX 

 

SC-CAMLR  “Antarctic Krill and Climate Change”  

(2011) SC-CAMLR-XXX/BG/03 

 

SC-CAMLR  “Report of the 30th Meeting of the Scientific Com-

mittee”  

(2011) SC-CAMLR-XXX 

 

Kawaguchi S. et al. for CAMLR  “Impacts of ocean acidification on Antarctic krill 

biology: preliminary results and future research di-

rections"  

(2012) WG-EMM-12/32. 

 

Documents under the Convention on Biological Diversity 

CBD/COP “Biodiversity and Climate Change: C: Ocean 

Fertilization”; “Biodiversity and Climate Change: A: 

Proposals for the integration of climate-change activ-

ities within the programmes of work of the Conven-

tion”  

(19-30 May 2008) UNEP/CBD/COP/DEC/9/16 

 



 56 

CBD/COP “Marine and Coastal Biodiversity”  

(19-30 May 2008) UNEP/CBD/COP/DEC/9/20 

 

CBD/COP “Marine and Coastal Biodiversity”  

(18-29 October 2010) UNEP/CBD/COP/DEC/10/29 

 

CBD/COP “Strategic Plan for Biodiversity 2011-2020”  

(18-29 October 2010) UNEP/CBD/COP/DEC/10/2 

 

CBD/COP “Biodiversity and Climate Change”  

(18-29 October 2010) UNEP/CBD/COP/DEC/10/33 

 

CBD/SBSTTA “Addressing Adverse Impacts of Human Activities 

on 

Marine and Coastal Biodiversity, Including Coral 

Bleaching, Ocean Acidification, Fisheries and 

Underwater Noise: Note by the Executive: Secre-

tary” 

(13 March 2012) UNEP/CBD/SBSTTA/16/6 

 

Documents of the International Maritime Organization 

IMO “Ocean Fertilization: A Scientific Summary 

for Policy Makers”  

(10 February 2011), LC/SG 34/INF 1. 

 

Documents under OSPAR  

ICES “Report of the Joint OSPAR/ICES Ocean Acidifica-

tion Study Group (SGOA)” 

(11-14 December 2012) ICES CM 2012/ACOM:83 

 

ICES “Report of the Joint OSPAR/ICES Ocean Acidifica-

tion Study Group (SGOA)”  

(7-10 October 2013) ICES CM 2013/ACOM:31. 



 57 

 

OSPAR “OSPAR Decision 2007/1 to Prohibit the Storage of 

Carbon Dioxide Streams in the Water Column or on 

the Sea-bed”  

(25-29 June 2007) Decision 2007/1. 

 

OSPAR “Recommendation 2010/9 on furthering the protec-

tion and restoration of coral gardens in the OSPAR 

Maritime Area” 

(2010) Recommendation 2010/9 

 

OSPAR  “Meeting of the OSPAR Commission, Bergen: 23-

24 September 2010: Bergen Statement”  

(20-24 September 2010) Bergen Statement 

 

Documents under United Nations Climate Change 

FCCC/AWGLCA “Revised negotiating text: Note by the secretariat: 

Addendum”  

(17 September 2009) 

FCCC/AWGLCA/2009/INF.1/Add.1 

 

FCCC/AWGLCA “Report of the Ad Hoc Working Group on Long-

term Cooperative Action under the Convention on its 

seventh session, held in Bangkok from 28 September 

to 9 October 2009, and Barcelona from 2 to 6 No-

vember 2009”  

(20 November 2009) FCCC/AWGLCA/2009/14 

 

FCCC/KP/AWG “Consideration of the scale of emission reductions to 

be achieved by Annex I Parties in aggregate, of the 

contribution of Annex I Parties individually or joint-

ly, consistent with Article 4 of the Kyoto Protocol, to 

the scale of emission reductions to be achieved by 

Annex I Parties in aggregate, and of other relevant 



 58 

issues arising from the implementation of the work 

programme of the Ad Hoc Working Group on Fur-

ther Commitments for 

Annex I Parties under the Kyoto Protocol as con-

tained in document FCCC/KP/AWG/2008/8, para-

graph 49 (c): Submissions from Parties: Addendum”  

(22 March 2009) Paper No. 1: Grenada on Behalf of 

the Alliance of Small Island States 

FCCC/KP/AWG/2009/MISC.1/Add.1 

 

FCCC/SB “Report on the structured expert dialogue on the 

2013–2015 review: Note by the co-facilitators of the 

structured expert dialogue”  

(4 May 2015) FCCC/SB/2015/INF.1 

 

FCCC/SBTSA “Report on the Workshop on climate-related risks 

and extreme weather events: Note by the Secretariat“  

(19 September 2007) FCCC/SBSTA/2007/7 

 

FCCC/SBTSA “Information provided by regional and international 

climate change research programmes and organiza-

tions on developments in research activities relevant 

to the needs of the Convention: Submissions from 

regional and international climate change research 

programmes and organizations“  

(23 May 2008) FCCC/SBSTA/ 2008/MISC.8  

 

FCCC/SBTSA “Research and systematic observation: Draft 

conclusions proposed by the Chair“ 

(14 June 2011) FCCC/SBTSA/2011/L.4 

 



 59 

UNFCCC “Views on the report on progress made towards im-

plementing the initial ocean climate observing sys-

tem, and on the final report on the analysis of data 

exchange issues in global atmospheric and hydrolog-

ical networks: Submissions from Parties”  

(18 October 2005) Paper No. 4: United Kingdom of 

Great Britain and Northern Ireland on Behalf of the 

European Community and its Member States 

FCCC/SBSTA/2005/MISC.15 

 

UNFCCC  “Research needs relating to the Convention“  

(30 March 2006) Decision 9/CP.11 

FCCC/CP/2005/5/Add.1 

 

UNFCCC “The Cancun Agreements: Outcome of the work of 

the Ad Hoc Working Group on Long-term Coopera-

tive Action under the Convention”  

(15 March 2011) Decision 1/CP.16 

FCCC/CP/2010/7/ Add.1 

 

UNFCCC “Warsaw international mechanism for loss and dam-

age associated with climate change impacts”  

(November 2013) Decision 2/CP.19 

FCCC/CP/2013/10/Add.1 

 

UNFCCC/SBSTA “Presentations during the SBSTA 32 dialogue on 

developments in research activities relevant to the 

needs of the Convention”  

(3 June 2010) 

<http://unfccc.int/methods_and_science/research_an

d_systematic_observation/items/5609.php>, 

accessed 22 September 2018> 

 



 60 

UNFCCC/SBSTA “Information on Emerging Scientific Findings and 

Research Outcomes Relevant to the Needs of the 

Convention: Update Provided in the Context of the 

Research Dialogue, Submissions from Regional and 

International Climate Change Research Programmes 

and Organizations”  

(7 October 2010) FCCC/SBSTA/2010/MISC.15 

 

UNFCCC/SBSTA “Views on Issues Related to the Research Dialogue, 

Including Possible Ways to Enhance its Effective-

ness and the Workshop to be held in Conjunction 

with SBSTA 34, Submissions from Parties“  

(20 October 2010) FCCC/SBSTA/2010/MISC.12 

 

International Panel on Climate Change Documents (IPCC) 

IPCC “Summary for Policymakers. In: Climate Change 

2013: The Physical Science Basis. Contribution of 

Working Group I to the Fifth Assessment Report of 

the Intergovernmental Panel on Climate Change”  

(2013) 

 

IPCC “Summary for Policymakers Climate Change 2014: 

Impacts, Adaptation, and Vulnerability. Contribution 

of Working Group II to the Fifth Assessment Report 

of the Intergovernmental Panel on Climate Change”  

(2014)  

Scientific Assessments   

Arctic Monitoring and Assessment 

Programme 

“AMAP Assessment 2013: Arctic Ocean Acidifica-

tion”  

(2013) Arctic Monitoring and Assessment Pro-

gramme [AMAP] p.1 

 



 61 

Synthesis’   

Millennium Ecosystem Assessment “Ecosystems and Human Well-Being: Synthesis”  

(2005) 1, p. 39. 

 

Secretariat of the CBD “Scientific Synthesis of the Impacts of Ocean Acidifi-

cation on Marine Biodiversity. Montreal”,  

(2009) Technical Series No. 46. 

 

Secretariat of the CBD  “An Updated Synthesis of the Impacts of Ocean 

Acidification on Marine Biodiversity”  

(2014) CBD Technical Series No. 75 p.1 

 

Treaties  

CAMLR Convention on the conservation of Antarctic marine 

living resources 

(adopted 20 May 1980, entered into force 7 April 

1982) 1329 UNTS 47. 

 

CBD Convention on Biological Diversity  

(adopted 05 June 1992, entered into force 29 Decem-

ber 1993) 1760 UNTS 79. 

 

Kyoto Protocol Kyoto Protocol to the United Nations Framework 

Convention on Climate Change 

(adopted 11 December 1997, entered into force 16 

February 2005) 2303 UNTS 162 

 

London Convention Convention on the Prevention of Marine Pollution by 

Dumping of Wastes and Other Matter 

(adopted 29 December 1972, entered into force 30 

August 1975) 1046 UNTS120 

 

London Protocol London Protocol to the Convention on the Prevention 

of Marine Pollution by Dumping and Other Matter 



 62 

(adopted 7 November 1996, entered into force 24 

March 2006) 36 ILM 1 (1977) 

 

MARPOL International Convention for the Prevention of Pollu-

tion from Ships 

(adopted 2 November 1973, entered into force 2 Oc-

tober 1983) 1340 UNTS 184 

 

OSPAR Convention for the protection of the marine environ-

ment of the North-East Atlantic 

(adopted 22 September 1992, entered into force 25 

March 1998) 2354 UNTS 67 

 

Paris Agreement Paris Agreement 

(adopted 12 December 2015, entered into force 4 No-

vember 2016)  

 

UNCLOS United Nations Convention on the Law of the Sea 

(adopted 10 December 1982, entered into force 16 

November 1994) 1835 UNTS 3 

 

UNFCCC United Nations Framework Convention on Climate 

Change 

(adopted 9 May 1992, entered into force 21 March 

1994) 1771 UNTS 107 

 

VCLT Vienna Convention on the Law of Treaties 

(adopted 23 May 1969, entered into force 27 January 

1980) 1155 UNTS 331 

 

 

 

 

 



 63 

Websites 
CCAMLR “History of the Convention”, 

<https://www.ccamlr.org/en/organisation/history-

convention> 

 accessed 26 October 2018; CCAMLR,  

 

CCAMLR “Members”, 

<https://www.ccamlr.org/en/organisation/members>  

accessed 26 October 2018. 

 

IMO “Convention on the Prevention of Marine Pollution 

by Dumping of Wastes and Other Matter”, 

<http://www.imo.org/en/OurWork/Environment/LCL

P/Pages/default.aspx>  

accessed 29 October 2018. 

 

ICUN  “Marine and Polar: our work: UNCLOS”, 

<https://www.iucn.org/theme/marine-and-polar/our-

work/international-ocean-governance/unclos>  

accessed 3 October 2018. 

 

OSPAR Commission “OSPAR Convention”, 

<https://www.ospar.org/convention>  

accessed 22 October 2018 

 

OSPAR Commission “Assessment of Climate Change Mitigation and Ad-

aptation”, (2009) Monitoring and Assessment Series, 

<https://qsr2010.ospar.org/media/assessments/p00464

_climate_change_mitigation_adaptation_final.pdf>  

accessed 22 October 2018. 

 

OSPAR Commission “Effects on the Marine Environment of Ocean Acidi-

fication Resulting from Elevated Levels of CO2 in the 

Atmosphere”, (2006) Biodiversity Series, 



 64 

<https://www.ospar.org/documents?v=7049> ac-

cessed 22 October 2018. 

 

United Nations Climate Change “Status of Ratification of the Convention”, 

<https://unfccc.int/process/the-convention/what-is-

the-convention/status-of-ratification-of-the-

convention>,  

accessed 22 September 2018 

 

United Nations Climate Change  “The Kyoto Protocol - Status of Ratification”, 

<https://unfccc.int/process/the-kyoto-protocol/status-

of-ratification>,  

accessed 26 September 2018 

 

United Nations Climate Change “What is the Kyoto Protocol”, 

<https://unfccc.int/process-and-meetings/the-kyoto-

protocol/what-is-the-kyoto-protocol>,  

accessed 26 September 2018 

 

United Nations Climate Change “Paris Agreement - Status of Ratification”, 

<https://unfccc.int/process/the-paris-agreement/status-

of-ratification> 

 accessed 27 September 2018. 

 

 


