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REGULATIONS OF INTERNATIONAL TRADE DUE TO TRAGEDY OF 

COMMONS: THEORETOCAL APPROACH TO CONSUMERS SURPLUS  

(CASE STUDY OF TRADE IN RED CORALS) 

 

 

Introduction  

Main purpose of our paper is to incorporate tragedy of commons considerations into 

analysis of consumers surplus – a crucial portion of gains from international trade. Consumer 

societies demand extremely high level of natural resources, especially those traded 

internationally. Due to tragedy of commons, regulations which determine the size of 

exploitation and trade (as well as size of consumers surplus) are indispensible.     

On the one hand, regulations may lessen tragedy of commons related to 

overexploitation of natural resources. Therefore implementation of laws preventing resources 

may bring environmental, societal and intrinsic (in particular cultural, merit or psychological) 

benefits. That sort of gains can enhance consumers surplus (happiness). On the contrary, 

expected reduction in supply (also trade volume) of resources may result in increase of their 

prices and decrease in consumers surplus. The impact upon consumers surplus is even more 

ambiguous due to illegal exploitation (underground economy) and by adverse selection 

(possible existence of counterfeit of limited resources). This theoretical approach is supported 

by a case study of a very fragile aquaculture resource: red corals.   

We discuss various arguments in favor and against the US initiative for listing red 

corals on the Convention on International Trade in Endangered Species of Wild Fauna and 

Flora (CITES) Appendix II. In particular normative restrictions upon international trade 

proposed and alternative solutions for sustainable red coral trade are indicated. To those ends 

we draw a distinction between environmental dangers to red corals populations, subsisting 

almost exclusively at the Mediterranean Sea, and other protective measures for the 

preservation of corals found elsewhere. Along those lines certain environmental arguments 

are rejected, whereas others areas requiring particular attention are identified. 

Moving from general-policy issues and assessment of chosen instruments, we 

scrutinize possible economic consequences for consumers of the US initiative. As red corals 

and jewelry thereof are internationally traded, changes in price and consumers surplus have 

crucial importance for competitiveness of industry and size of gains from trade. For the 

purposes of the analysis we distinguish two sorts of goods (environmentally friendly or 
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harmful) and different consumers attitudes (sensible and sympathetic to the environment as 

opposed to eco-indifferent consumers) in different (im/perfect law implementation) scenarios.  

The general (international trade and the tragedy of commons) - specific (red coral 

protection) approach together with micro- (consumers surplus) and macro-perspectives 

(environmental and trade policy issues) adopted for the purposes of the paper constitute a 

contribution both to the international economic relations academic debate as well as to an 

ongoing trade bargaining.  

First though, one may ask why one would consider the red coral protection at all. 

 

I. Call for red corals protection
1
 

In June 2007 United States called upon CITES Parties to subject trade in all species of 

the genus Corallium to licensing requirements under Appendix II to the Convention
2
. Despite  

petition statement that protection measures, harvesting challenges and applicable law differ 

depending on corals species and regions concerned, States were ask to indiscriminately list all 

species “due to enforcement problems”
3
. This proposal was rejected for several reasons, 

including taxonomic ambiguities within the genus, non-conformity with the biological criteria 

of Resolution Conf.9.24 (Rev. CoP13) and obstacles relating to taxation, implementation and 

enforcement following the listing. Several States claimed that livelihoods and artisanal 

traditions would be jeopardized. 

In 2008, SeaWeb, an ocean conservation nonprofit organization, launched a campaign “Too 

Precious to Wear” for coral conservation. The campaign “aims to raise awareness of corals 

and the threats to their survival, and to show how the fashion and design industries, as well 

as consumers, can safeguard these imperiled marine species”
4
. To achieve those ends, 

SeaWeb seeks to subject coral commerce to CITES Appendix II regime. In September 2009, 

SeaWeb‟s, acting through a “Too Precious to Wear” campaign, called upon the EU to support 

the initiative during the Doha (Qatar) 2010 Conference of Parties to the Convention on 

                                                           
1
 Parts 1 and 2 are mainly based on the article M. Menkes, Caution on the Precautionary Principle: Red Coral 

Protection under the CITES, American Society of International Law, Law of the Sea Reports 1 (2010), 

http://www.asil.org/losreports/.  
2
 The proposal was presented during the fourteenth meeting of the Conference of the CITES Parties (The Hague, 

Netherlands, 3-15 June 2007, CoP14 Prop.21).  
3
“Species of Corallium in trade resemble each other, and inclusion of some but not all species in the Appendices 

would create enforcement problems”, ibidem.  
4
Too Precious to Wear, Scientific and Fashion Industry Join Forces for Coral Conservation Campaign, 

http://www.tooprecioustowear.org/_storage/0_TPTWenviroPR2008_01_21FINAL.pdf (last visited March 7, 

2010). 

http://www.asil.org/losreports/
http://www.tooprecioustowear.org/_storage/0_TPTWenviroPR2008_01_21FINAL.pdf
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International Trade in Endangered Species of Wild Fauna and Flora
5
. The initiative yet again 

did not acquire necessary 2/3 support, though nothing indicates it is to be abandoned. 

The increased United States commitment to the protection of corals is a positive 

development
6
. However, the initiative of subjecting red coral trade to licensing requirements 

caused a stir amongst European scientists and coral artisans. 

Allegedly subsistence of corals is endangered due to excessive fishing methods, 

climate change, pollution and exploration of corals for jewelry and decorative purposes. 

“Entire coral populations have been wiped out by destructive fishing gear such as trawls”
7
. It 

is claimed that shallow tropical waters and in deep ocean corals are in peril due to extortionate 

carbon dioxide emission, pollution, direct removal, overfishing and destructive fishing 

techniques – in particular blast and cyanide fishing
8
 and even global warming

9
.  The petition 

claims that as a result of extensive exploration of red corals, they cannot be found at above 

100 meters under water, whereas harvested pieces for jewelry purposes are merely few 

centimeters large
10

. What raises concerns, however, is that the statements of scientific 

authorities quoted in support of the initiative refer to coral in general and not to Corallium 

rubrum
11

, while dangers listed relate to other coral species
12

. 

Now scientists agree that the world coral reef is endangered, yet the genus Corallium 

encompasses 27 species in tropical and subtropical waters. Corallium rubrum – red coral can 

                                                           
5
 Too Precious to Wear, WWF and SeaWeb, Too Precious to Wear and WWF Urge EU Member States to Take 

Action on Red and Pink Coral Protection,  

http://www.tooprecioustowear.org/resources/EU_Urged_to_Act.pdf (last visited March 7, 2010).  
6
 P. Sand, Diego Garcia: British American Legal Black Hole in the Indian Ocean?, Journal of Environmental 

Law 21:1 (2009), pp. 113 – 137.  
7
Op. cit., Scientific and Fashion Industry Join Forces..., p. 2. 

8
 SeaWeb, Corals. Their Importance and Treat to Their Survival, 

 http://www.tooprecioustowear.org/resources/Coral_Threats_Importance_000.pdf (last visited March 7, 2010).  
9
 L. Bramantia, M. Iannellib, G. Santangelo, Population dynamics and conservation biology of the over-

exploited Mediterranean red coral, Journal of Theoretical Biology, Volume 244, Issue 3, 7 February 2007, pp. 

416 – 423.  
10

A. Cianciullo, Corallo Doc così salveremo l' oro rosso, La Reppublica, 25 September 2009, p. 35, available at: 

http://ricerca.repubblica.it/repubblica/archivio/repubblica/2009/09/25/corallo-doc-cosi-salveremo-oro-rosso.html 

(last visited March 7, 2010). 
11

 For instance in the mentioned above 2 pages long paper entitled Scientific and Fashion Industry Join Forces, 

first one and a half page generally discuss status of corals and reefs worldwide, including the following passage: 

„…Dr. Andrew Baker, scientist and professor at the University of Miami said, “Corals around the world are in 

jeopardy, and urgent action is needed to stem their decline”‟. In concluding paragraphs, however,  SeaWeb calls 

for red (and pink) corals protective measures, op. cit., Scientific and Fashion Industry Join Forces..., p. 2. In yet 

another document Patty Debenham, Ph.D. in chapter “Corals Are in Trouble” names various perils to world coral 

population (including climate change, ocean acidification or pollution), whereas the concluding paragraph reads 

“Red coral (Corallium) used for jewelry provides a striking example of the fact that coral extraction for 

consumer use is not sustainable”; eventually he calls for listing red coral under CITES Appendix II, op. cit., 

Corals in the Red. The State of…, pp. 5-7, 10-11. Similarly  
12

 For instance document Corals. Their Importance and Treat to Their Survival names numerous perils to corals, 

including blast fishing and bottom trawling, or climate change, which either do not refer to red coral or cannot be 

addressed through CITES measures, yet again those red corals that are indicated in the concluding  aragraph. 

http://www.tooprecioustowear.org/resources/EU_Urged_to_Act.pdf
http://www.tooprecioustowear.org/resources/Coral_Threats_Importance_000.pdf
http://ricerca.repubblica.it/repubblica/archivio/repubblica/2009/09/25/corallo-doc-cosi-salveremo-oro-rosso.html
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be found in the Mediterranean sea
13

 and some smaller populations in Eastern Atlantic by the 

Portuguese coast, Morocco, Canary and Cape Verde Islands. Atlantic Corallium differ from 

Corallium rubrum by color, shape of sclerites and morphologies. Since red corals have 

different ecological and conservation requirements, application of arguments for protection of 

coral reef in respect of the Mediterranean red coral population appears largely misleading. For 

instance, the problem of global warming relates to genus Madrepora – often forming reefs or 

islands in tropical locations– and not to the red coral. Other problems, like carbon dioxide 

emission and pollution, cannot be addressed through CITES trade licensing requirements. 

Even arguments addressing Corallium rubrum directly contain inaccuracies, like the alleged 

abusive fishing of the tiniest coral pieces, given that deep water exploration is very costly and 

small corals are unworkable for the jewelry industry
14

. Even the claim concerning abusive 

fishing methods, including the use of certain mapping tools(“sed ingegn”)
15

, seems 

inappropriate as are prohibited in the European Union since 1994
16

. 

Eventually the US motion states that due to various uncertainties - including those 

concerning the growth rates of specimens that are inaccessible to harvest and those of 

specimens that are accessible but are not harvested for economic reasons, the rates of 

recovery, and the impact of factors other than harvesting – “it is not possible to say with 

certainty whether or not any Corallium species meets the criteria of inclusion in Appendix II 

set out in Resolution Conf. 9.24 (Rev. CoP 13)”, whereas recent studies show “high stability 

of the population dynamics and strong resilience capability”
17

. 

Before further analysis concerning the motion itself, measures available within the 

CITES framework require attention. 

 

 

                                                           
13

M. Abbiati, G. Santangelo, Red coral: conservation and management of an over-exploited Mediterranean 

species, Aquatic Conservation: Marine and Freshwater Ecosystems 

Volume 11 Issue 4 (2011), pp. 253 – 259. FAO, Fisheries and Aquaculture Department, Species Fact Sheets. 

Corallium rubrum, http://www.fao.org/fishery/species/3611/en (last visited March 7, 2010).  
14

 Data provided in the open letter of Italian sciencists [Il Corallo Rosso Non E' In Via di Estinzione , Una 

Lettera Inviata dai Biologi Marini al Quotidiano "La Reppublica", (letter unpublished, referred to in the NY 

Times December 8, 2009, V. Gomelsky, Jewelers Divided Over Use of Coral)], though according to the US 

motion for the Inclusion of the Red and pink corals in App. II corals with a basal diameter as small as 7mm 

(these include up to 11 years old colonies before they reach the maximal reproductive output) are said to be 

harvested, CoP 14 Prop. 21, p. 7. See also: Aires Marines protégées Francaises, Pêche du corail rouge, 

http://www.airesmarines.org/accueil/ (last visited March 7, 2010).  
15

 O. Gabriel and A. von Brandt, Fish Catching Methods in the World, Blackwell Publishing, Oxford 2005, pp. 

292 – 293.  
16

 Council Regulation (EC) No 1626/94 of 27 June 1994 laying down certain technical measures for the 

conservation of fishery resources in the Mediterranean, OJ L 171, 6.7.1994, p. 1–6.  
17

 CoP 14 Prop. 21, p. 7.  

http://www.fao.org/fishery/species/3611/en
http://www.airesmarines.org/accueil/
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II. CITES Appendix II legal framework 

The Convention on International Trade in Endangered Species of Wild Fauna and 

Flora (CITES)
18

 was signed in Washington on 3 March 1973. It enumerates species 

threatened with extinction, which are actually or potentially affected trade. Such commerce is 

subject to “particularly strict regulation” in order not to further endanger their survival and 

may only be authorized in exceptional circumstances
19

. In addition, the CITES lists species 

which, although not necessarily threatened with extinction, may become endangered, unless 

utilization of specimens of such species incompatible with their survival is avoided (Appendix 

II) and species exploitation of which is prevented or restricted under domestic law of any 

Party, where a co-operation of other Parties for control of trade thereof is necessary 

(Appendix III). 

Export of any specimen of a species listed under Appendix II requires an export-

permission
20

, which may be granted only such export will not be detrimental to the survival of 

that species and where specimen was not obtained in breach of the national legislation on 

protection of fauna and flora. Any living specimen must be prepared and shipped to minimize 

the risk of injury, damage to health or cruel treatment. 

States bear the same responsibilities in relation to the re-export of any specimen of a 

Appendix II species. Scientific Authorities in each State monitor the export permissions and 

the actual export of the specimens concerned. Import of any specimen of a species included in 

Appendix II requires a prior export permission or a re-export certificate. Transportation into a 

State of any specimen that is taken in the marine environment outside of jurisdiction of any 

State requires a certificate of the State concerned
21

. Certificates may only be granted where 

that such transportation will not be detrimental to the survival of the species involved, while 

any living specimen will be so handled as to minimize the risk of injury, damage to health, or 

cruel treatment. Certificates for the number of specimens to be introduced within established 

periods not exceeding one year may be granted on the advice of the competent Scientific 

Authority, in consultation with other national scientific authorities or, when appropriate, 

international scientific authorities. A separate permission or certificate shall be required for 

each consignment of specimens
22

.  

                                                           
18

 CITES, http://www.cites.org/eng/disc/text.shtml (last visited March 7, 2010).  
19

 CITES, art. II in relation to Appendix I.  
20

 CITES, art. IV (2 – 5).  
21

 CITES, art. I (e) in relation to art. IV (6, 7).  
22

 CITES, art. VI (5, 6).  

http://www.cites.org/eng/disc/text.shtml
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The parties are obliged to undertake necessary implementation measures to prohibit 

trade in specimens in violation of the requirements under the CITES. In particular, they shall 

penalize trade in, or possession of, such specimens and confiscate or return to the State of 

export of such specimens
23

. 

 Finally, before analysis of legislation expected effects, it is necessary to focus upon 

reactions of those directly interested in red coral jewels: consumers. 

 

III. Regulation due to overexploitation of natural resources: impact on 

consumers surplus 

Assumptions of model 

First, let‟s assume that there are three types of consumers. Consumers A care about a 

protection of the environment and they buy and consume goods (services) only if they are 

absolutely sure that during production (delivery) the environment is not harmed. Consumers B 

appreciate environmentally friendly production and are eager to pay more for environmentally 

friendly goods (services). Even though they buy and consume also other goods, their 

valuations thereof is lower. Consumers C are indifferent to purchase and consumption goods 

(services) whose production (delivery) harm or do not harm the environment.  

This assumption means introducing environmental benefits into consumers utility. In 

other words some consumers are more satisfied if they know that production of good 

(delivery of service) is environmentally friendly. Factors linked with the environment can be 

introduced into the consumers‟ valuation and into cost of producers as well
24

 (see figure 1). 

Full cost for goods supplier should take into account opportunity costs, as well as externalities 

(especially damages to third parties, namely negative impacts on environment due to over-

exploitation of natural resources). Sale of natural resources or goods including natural 

resources can be socially and environmentally controversial, consequently supplier (seller) 

may be compelled to bear additional costs in order to lessen controversies (e.g. supporting 

pro-environmental initiatives). Moreover value of goods encompasses many components 

which are not linked with immediate use value. Environmental, societal and intrinsic (in 

particular cultural, merit or psychological) benefits can enhance consumers‟ surplus 

                                                           
23

 CITES, art. VIII (1, 3).  
24

 For introducing environmental issue to economic analysis see e.g. P. Nijkamp [1977] Theory and Application 

of Environmental Economics, New York N. Hanley, C.L. Spash, R. Cullen [1993], Cost-benefit analysis and the 

environment, Cheltenham ; N. Shafik [1994], Economic development and environmental quality: an econometric 

analysis, “Oxford Economic Papers” Vol. 46, pp. 757 773.     
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(happiness). In this model consumers (type A and B) incorporate to their valuation additional 

cost. They are eager to pay more for environmentally friendly goods (services).  

  

 

Figure 1. Cost and value of good including environmental issues  

 

 

 

 

 

 

 

 

 

 

Source: United Nations Educational, Scientific and Cultural Organization (UNESCO) [2006], 

World Water Development Report 2. Water: A shared responsibility, UNESCO and Berg 

Hahn Books, Paris and New York, p. 414  

 

Now let‟s assume there are internationally traded goods made of natural resources 

(e.g. jewelry containing red corals). Consumer societies demand extremely high level of these 

natural resources, consequently these natural resources are overexploited. Due to tragedy of 

commons legal regulations, which determine the size and rules of exploitation, are needed 

(e.g. listing red corals on the Convention on International Trade in Endangered Species of 

Wild Fauna and Flora (CITES) Appendix II). Assume that before implementation of 

regulations production of goods containing these natural resources (e.g. jewelry containing 

red corals) harms the environment (which is unacceptable for consumers A). Let‟s denote 

those goods with “H” (as harmful for the environment). And after the implementation of 

regulation goods become environmentally friendly and acceptable for all consumers. Let‟s 

denote them with “F” (as friendly for the environment).  

Consumer surplus is defined as a difference between consumer‟s valuation and price 

for good. 
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Scenarios illustrating impact on consumers’ surplus  

 

Scenario No. 1  

There is no regulation concerning exploitation of natural resources, so only good “H” is 

available for consumers. Natural resources are being overexploited.  

 

Only
25

 consumers A 

Their valuation of good is equal zero (v
A

H=0)
 26

. They do not buy and do not consume good 

“H” at all. Consequently, the consumer surplus is zero (CS
A

1=0)
27

.  

 

Only consumers B 

Their valuation of good v
B

H is positive number. The reservation price (the minimum that 

seller is ready to accept) is cH1. Hence with full symmetric information (concerning the 

“environmental” quality) good is sold at price p
B

H1 [cH1; v
B

H]. Due to a high number of 

producers (e.g. jewelers conducting SME and also jewelry corporations) it is expected to set a 

price at level nearer cH1. Consequently, the consumer surplus is CS
B

1=v
B

H - p
B

H1.  

 

Only consumers C 

As in the case of consumers B, consequently CS
C

1=v
C

H - p
C

H1 

 

Scenario No. 2 

There is regulation concerning exploitation of natural resources, so there is possibility to 

produce only “F” goods. However, implementation of regulations limits supply of natural 

resources and may lead to exclusion of some sellers from the market, especially SME.  

 

Only consumers A 

Their valuation of good v
A

F is positive number. The reservation price is cF2 and cF2>cH1 

because of all costs linked with limited and regulated exploitation of natural resources. Hence 

with full symmetric information (concerning the “environmental” quality) good is sold at 

price p
A

F2 [cF2; v
A

F]. Due to a lower number of producers (e.g. mainly jewelry corporation; 

                                                           
25

Additional rigid assumption: changes in consumers‟ surpluses are presented separately for three types of 

consumers  
26

 Upper index for type of consumer, lower index for type of good.  
27

 Upper index for type of consumer, lower index for number of scenario.  
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some of SME can be excluded due to additional costs) it is expected to set a price at level 

nearer v
A

F . Consequently, the consumer surplus is CS
A

2=v
A

F – p
A

F2. The consumer surplus is 

higher than in scenario No. 1, because consumers buy and consume good.  

 

Only consumers B 

Their valuation of goods v
B

F is higher than v
B

H, but also the reservation price of seller is 

higher (c
B

F2>c
B

H1). Hence with full symmetric information (concerning the “environmental” 

quality) good is sold at price p
B

F2 [cF2; v
B

F]. Due to a lower number of producers (e.g. 

mainly jewelry corporation; some of SME can be excluded due to additional costs) it is 

expected to set a price at level nearer vB . Consequently, the consumer surplus is CS
B

2=v
B

F – 

p
B

F2. As v
B

F>v
B

H, but p
B

F2>p
B

H1, the influence of regulation on consumer surplus is 

ambiguous. 

 

Only consumers C 

Their valuation of good v
C

F is equal to v
C

H.  

If, v
C

H>cF2, consumer surplus is CS
C

2=v
C

H – p
C

F2 and p
C

F2>p
C

H1 which means that consumer 

surplus is lower than in scenario No.1.  

If, v
C

H<cF2 then sellers are not prepared to accept valuation of consumers C and so they do not 

sell anything. No consumption means lack of consumer surplus.    

 

Scenario No. 3 

There is regulation concerning exploitation of natural resources, so there is possibility to 

produce “F” goods. However, implementation of regulation limits supply of natural resources 

and may lead to excluding some sellers from the market, especially SME. Consequently, 

some producers and sellers decide to use natural resources coming from illegal exploitation. 

So goods “H” are available again. Therefore, only sellers know the “environmental” quality of 

good but buyer do not. The sellers‟ reservation price of “H” is higher than in scenario No.1 

because of the premium for risk (risk linked with illegal exploitation). So cH1<cH3 but             

cH3<cF3=cF2.  

 

Only consumers A 

Due to asymmetric information potential buyer could be willing to pay E(v
A
) – expected 

value of his primary valuations for each good (“H” and “F”). E(v
A
)=(1-q) v

A
H + q v

A
F  where 

q is a share of environmentally friendly goods. As v
A

H=0, E(v
A
)=q v

A
F . Consumers could be 
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eager to pay less than in scenario No. 2 because they are not sure about “environmental” 

quality of good. However, if they are not sure they actually do not buy and do not consume 

good at all. Consequently, the consumer surplus (difference between valuation and price of 

good) is again zero (CS
A

3=0) as in Scenario No.1. 

 

Only consumers B 

Due to asymmetric information potential buyer could be willing to pay E(v
B
) – expected value 

of his primary valuations for each good (“H” and “F”). E(v
B
)=(1-q) v

B
H + q v

B
F  where q is a 

share of environmentally friendly goods.  

If, E(v
B
)>cF3, two types of good are sold at the market because the seller of “F” good and “H” 

good are prepared to accept E(v
B
). As the possible price of “F” is p

B
F3  [cF3; E(v

B
)] and for 

“H” is p
B

H3  [cH3; E(v
B
)], both goods are sold at “average” price p

B
F3=p

B
H3=E(v

B
). 

Consequently, sellers of “H” and buyers of “F” benefit at the expense of sellers of “F” and 

buyers of “H”. Consumer surplus is CS
B

3=(1-q)(v
B

H - p
B

H3) + q(v
B

F - p
B

F3). The change in 

consumer surplus (compared to scenario No. 1) is unequivocal.  

However, if E(v
B
)<cF3 and the sellers of “F” are not prepared to accept E(v

B
), therefore there 

are no environmentally friendly goods on market. Only “H” is sold at price which is equal to 

expected value potential purchasers place on “H”. E(v
B
)<cF3  q < 

B

H

B

F

F

vv

c



 B

H3 v
, so the situation 

(the lemon problem–adverse selection) is determined by the share of environmentally friendly 

(and legally) produced goods
28

. Consumer surplus is CS
B

3 =(v
B

H - p
B

H3) and is lower than in 

scenario No. 1 as p
B

H3>p
B

H1. Asymmetric information and the lemon problem decrease the 

utility (happiness) of consumer who is eager to pay more for environmentally friendly good. 

Actually, he (she) pays more for “H” good.   

 

Only consumers C  

Asymmetric information does make influence on consumers C as their valuation of good v
C

F 

is equal to v
C

H.  

If, v
C

H>cF3 two types of good are sold at the market because the seller of “F” good and “H” 

good are prepared to accept v
C
=v

C
H=v

C
F. Both goods are sold at “average” price 

                                                           
28

 For the lemon problem see e.g. G. A. Akerlof, [1970], The Market for 'Lemons': Quality Uncertainty and the 

Market Mechanism, “Quarterly Journal of Economics” (The MIT Press) Vol. 84, Iss. 3, pp. 488–500; W. Emons, 

G. Sheldon [2009], The market for used cars: new evidence of the lemons phenomenon, “Applied Economics”, 

Vol. 41, Iss. 22, pp. 2867–2885.   
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p
C

F3=p
C

H3=v
C
. Consequently, sellers of “H” and buyers of “F” benefit at the expense of sellers 

of “F” and buyers of “H”. Consumer surplus is CS
C

3 = 0 and is lower than in scenario No. 1.  

If, v
C

H<cF3 and the sellers of “F” are not prepared to accept v
C
, therefore there are no 

environmentally friendly goods on market. Only “H” is sold at price which is equal to value 

potential purchasers place on “H”. Consumer surplus is CS
C

3 = 0.  

 

Scenario No. 4 

As in scenario No. 3 but sellers of environmental friendly goods buy signal in order to 

persuade potential purchasers that their good is “F” (and is not “H”), therefore to enhance the 

possibility that buyer is willing to pay for “F” from expected value to primary valuation (in 

the case of consumer B) and to persuade consumer A to buy anything. “H” sellers do not buy 

signal.  

 

Only consumers A 

Now consumers A are certain that they buy environmentally friendly goods. So the situation 

is similar to scenario No. 2 but buying signal means bearing additional cost for seller. It is 

possible to assume that in case of sellers of “F” this additional cost is extremely low (e.g. 

document confirming legal exploitation) and for sure benefit from persuading consumers A to 

purchase is higher than cost of signal. Consequently, the consumer surplus is CS
A

4=v
A

F – 

p
A

F4, where p
A

F4>p
A

F2 (due to cost of signal). The consumer surplus is for sure higher than in 

scenario No. 1. 

 

Only consumers B 

Now thanks to the signaling maximal possible price for “F” is again v
B

F. The benefit from 

buying signal is equal to v
B

F – E(v
B
) for sellers of “F” with reservation price E(v

B
)>cF4 and 

v
B

F for those sellers with reservation price higher than E(v
B
). Buying signal means bearing 

additional costs however if v
B

F – E(v
B
) so the possible signal‟s benefit is higher than its costs 

(assume that is true due to very low cost of signaling), sellers of “F” obviously buys signal. 

On the contrary, sellers of “H” do not buy signal
29

. In consequence, potential purchasers 

                                                           
29

 It is possible that both sellers buy signals. Then obviously additional cost is higher for seller of “H”. 

Consequently, the amount consumer B is willing to pay for “F” is v
B

F and also for “H” is v
B

F. Again there is a 

situation in which the sellers of “H” introduce distortion. The sellers of “F” are forced to prove that they sell 

environmentally friendly goods (it is confusing and annoying) in order to eliminate the distortion caused by 

sellers of “H” (who actually cheat). Seller of “H” benefit at the expense of sellers of “F” and buyers of “H” who 

actually bear the cost of causing distortion. Therefore, cost of signaling in the case of seller of “F” may also 
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assume that the lack of signal means that good harms the environment. Therefore, the amount 

is buyer is willing to pay for “H” is again v
B

H. The sellers of “H” have to bear loss because 

they are forced to sell at p
B

H4 [cH4; v
B

H] instead of selling at E(v
B
). Consumer surplus is 

CS
B

4=q(v
B

F - p
B

F4) + (1-q)(v
B

H - p
B

H4) and can be higher or lower than in Scenario No. 1. 

 

Only consumers C 

As in scenario No. 3 (signaling does not make influence).  

 

IV. Conclusions  

In the end one shall ask (or rather the parties behind the motion should have asked 

themselves at the very beginning) should the protective measures be adopted at all, and if so 

what sort of instruments seem most appropriate. 

As to the first issue, the bottom line is that there is no unambiguous scientific data 

concerning the nature or the sources of danger to the red coral population. Accordingly only 

preacautionary, and not protective, measures may be adopted.  Notably, however, the 

precautionary principle  – fundamental to the concept of ecologically sustainable development 

(ESD)
30

 – does not directly stem from the Convention (article II(2) leaves considerable 

interpretative freedom to those ends
31

). 

As reads the preamble of Resolution Conf. 9.24, the States Parties to the CITES 

recognized importance of the Precautionary Approach. On the basis of Paragraph A of Annex 

4 to Resolution Conf. 9.24, when considering proposals to amend the Appendix II States 

“shall, in the case of uncertainty, either as regards the status of a species or as regards the 

impact of trade on the conservation of a species, act in the best interest of the conservation of 

the species” (emphasis added by author). Appendix II relates to precautionary measures, even 

though it does not contain any direct reference to the precautionary principle. As it stems from 

the discussion document on precautionary measures in CITES Resolution Conf. 9.24: „In 

terms of decisions "in the best interest of the conservation of the species", the important factor 

is not the amount of uncertainty over any given factor, but the risk associated with that 

uncertainty. "Risk" in this context basically denotes the possibility that a given set of 

                                                                                                                                                                                     
increase that also decrease consumer surplus. For consumers A double signaling means no possibility to check 

the “environmental” quality of good. It can be treated as a factor which decreases the utility.      
30

 P. Sands, Principles of international environmental law, Cambridge University Press, 2003, pp. 266 – 278.  
31

 CITES Article II (2) provides: „Appendix II shall include: (a) all species which although not necessarily now 

threatened with extinction may become so unless trade in specimens of such species is subject to strict regulation 

in order to avoid utilization incompatible with their survival; and (b) other species which must be subject to 

regulation in order that trade in specimens of certain species referred to in sub-paragraph (a) of this paragraph 

may be brought under effective control‟.  
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circumstances or actions might generate an outcome that is not in the best interest of the 

conservation of the species‟
32

. Implementation of this principle, however, raises problems, 

including as to the scope of its application and measures to be applied. 

Given scarce information on the biological status of the Corallium rubrum population, 

in particular relating to commercially harvested deep water populations, further research 

concerning recruitment, growth and mortality, and stock assessments is necessary. Also, 

appropriate fishery management is much needed, including minimum size and quantity 

standard requirements and the coordination of national measures on international plane
33

. In 

particular, cooperation with FAO and Regional Fisheries Management Organizations shall be 

established. Italian red coral artisans even called for the adoption of capacity building 

measures and sustainable management, including through the rotation of harvesting areas, 

restocking programs or phasing out of non-selective gears. None of those measures is 

available under CITES though
34

. 

Enlisting red coral also raises technical difficulties. The Corallidae family is difficult 

to identify to the species level
35

. Their classification varies from 26 to 31 taxons, and new 

taxa are likely to exist. It is telling of the difficulties in this respect, for instance, that the 

taxonomic status of Midway deep coral (Corallium sp. nov.) and Corallium secundum, both in 

trade, was never decided. While identification of raw material taxon is already problematic, it 

poses even greater problems in relation to processed products. Accordingly, not only would 

the enlisting of red coral in Appendix II ignore that the CITES provides for protection of 

species rather than higher-taxon conservation, but enlisting red coral would also encounter 

implementation difficulties. Red coral shipments involve the mixing of materials of different 

origin that is impossible to ascertain afterwards. Furthermore, it is equally difficult to 

ascertain whether the material was harvested in international waters. Finally, States posses 

abundant coral stockpiles, trade of which would not be subject to the CITES regime. 

What does all that mean to the consumers? 

                                                           
32

CITES, Discussion document on precautionary measures in CITES Resolution Conf. 9.24. 

http://www.cites.org/eng/prog/criteria/1st_meeting/precautionary.shtml (last visited March 7, 2010).  
33

 While those two postulates were adopted unanimously during the conference on the red coral in the 

Mediterranean held in Naples, 23–26 September 2009, there was no agreement on subjecting red coral 

commerce to CITES regime. Interestingly, the Too precious to wear website contains a conference report that 

seems to give a contrary impression.  
34

 Broader on the inadequacy of international environmental law treaties to current ecological problems see: A. 

Trouwborst, International Nature Conservation Law and the Adaptation of Biodiversity to Climate Change: a 

Mismatch?, Journal of Environmental Law 21:3 (2009), pp. 419 – 442.  
35

 Monaka and Muzik, 2008 Deepsea Coral Symposium 2008 4
th

 ISDC, Wellington, New Zealand, 1-5 

December 2008.  

http://www.cites.org/eng/prog/criteria/1st_meeting/precautionary.shtml
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For the “A” eco-sensible consumers implementation of regulations increases their 

consumer surplus only if they are sure about “environmental” quality of bought good. 

(scenario No. 2 or scenario No. 4). Double signaling (conducted by sellers of “H” and sellers 

of “F”) or no signaling prevent consumers A from assessment of the “environmental” quality 

of goods (example of credence good)
36

. It seems therefore that this group would probably 

abstain from such purchases, as perfect implementation of the initiative seems unlikely. 

For eco-sympathetic consumers “B” regulation brings ambiguous effects related to 

changes in costs and prices due to limited supply and – where “H” goods are produced 

illegally - asymmetry of information (lemon problem as a consequence of information 

asymmetry concerning “environmental” quality of good and distortion caused by double 

signaling). However, regulation together with proper signaling can enhance consumer surplus.  

For eco-skeptic “C” implementation of regulations causes decrease in consumers 

surplus, as they are interested in cheaper goods. They do not want to limit supply of natural 

resources, as for them it results merely in increase of price.  

Even a rigid assumption that there is only one type of consumers in the market and 

introducing environmental factor into consumers‟ valuation does not bring unequivocal 

answer whether implementation of regulations enhance consumers‟ surplus. In practice, 

probably all three attitudes (or even more) may be observed in the market. Variety of 

consumers determine the price differently, what makes analysis even more complicated and 

again does not allow to assess the results of regulation. 

 Whereas none of the authors is competent to participate in the aquascientific debate, 

we do hope that our legal and economic observations as to the choice of means of methods of 

the protection may contribute to this very broad discussion. 
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36

 For credence goods see e.g. R.B. Ekelund Jr, F.G. Mixon Jr, R.W. Ressler [1995], Advertising and 

information: an empirical study research of search, experience and credence goods, “Journal of Economic 

Studies”, Vol. 22, Iss.2, pp. 33–43; Ch. Howder, A.D. Pressey, Consumer value creation in professional service 

relationships: the case of credence goods, “The Service Industries Journal”, Vol. 28, Iss. 6, pp. 789 – 812.  


