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SUMMARY 
Key words: Aquaculture, Mauritius island, systemic analysis, SWOT analysis, shark risk, socioeconomic 

concerns, environmental impacts, environmental impact assessment, ocean economy.   

 

Wanting to protect the local economy of small island developing states, from sinking into political 

instability and a precarious economy following the end of The Sugar Protocol, the United Nations is 

encouraging island states to develop the blue economy. In that sense, the Government of Mauritius island 

wants to diversify the economy of the country, which mainly relies on the tourism sector, by investing in 

the implementation of aquaculture at sea. Numerous protests took place following the fragmentation of 

coastal waters dedicated to fish farming. Opposing this initiative, The Sea Users Association as well as 

l’Association des Hôteliers et Restaurateurs de l’Île Maurice resorted to the court to counter fish farming 

projects in Mauritius. They strongly believe that fish farming in the coast of Mauritius has significant risks 

on the environment, on the safety of the sea users and on the local economy. The objectives of this essay 

are to identify and analyse environmental impacts and socioeconomic concerns induced by the 

implementation of aquaculture in the sea of Mauritius, and to suggest recommendations to minimize 

these negative consequences. To achieve these objectives, empirical and secondary data were collected 

through literature, semi-structured interviews and field observations.  

 

Firstly, environmental impacts such as, the wastes and pollutant discharge, the coral’s health and 

resilience, the exotic invasive alien species, the vulnerability of Mauritius to climate change, the 

modifications of the megafauna’s migratory patterns and the shark conservation are all impacts that need 

to be taking into account to minimize the risk of fish farming on the marine ecosystem of Mauritius. 

Secondly, the socioeconomic concerns such as the shark risk and the precautionary principle, the coastal 

water fragmentation and their opening to foreign investors, the food security, the creation of a legal 

precedent, the laxity in the granting of an environmental impact assessment permit, the action challenge 

procedure and law, the sectoral approach to aquaculture and the threat fish farming has on the tourism 

sector are all socioeconomic concerns that need to be addressed to ensure the sustainable development 

of this new economic activity. Following a literature review and a systemic analysis, a SWOT analysis of the 

legal framework for aquaculture development was performed to orient the recommendations. In fact, 

many concrete actions can be put in place to minimize the negative impacts of aquaculture, however, it is 

in the policy makers’ responsibility to foster the protection of the marine ecosystem, the sea users and 

traditional activities as well as the local economy through sustainable development.  
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GLOSSARY 

 

Aquaculture Plants or animal farming inland or in marine and coastal environment 

(Antidote, 2019). 

Barachois Traditional development of the littoral delimited by a dike whose renewal 

in water is based upon a gravity-fed network allowed by the tide. Used for 

farming without feeding the fish, shellfish and shells (free translation from 

Board of Investment [BOI] and Ichtyo Développement Eau et 

Environnement [IDEE], 2007, p. 7). 

Indentured servitude A person who is bound, by contract, to work for another for a predefined 

period of time. This term mainly refers to the contract that binds a person 

from Africa, or elsewhere, that came to America during the colonial period 

(Merriam-Webster, n. d.). 

Invasive alien species Introduced organism outside the limits of its range of dispersion and 

whose establishment and spread poses potential risks to the biodiversity, 

the economy and society (Ministère de l’Environnement et de la Lutte 

contre les changements climatiques [MDDELCC], n. d.; National Invasive 

Alien Species Committee [NIASC], 2008). 

 

Mariculture Branch of aquaculture specialized in plants and animal farming in oceans 

and coastal environment (Food and Agriculture organization [FAO], 2018). 

 

System thinking (systemic)  A scientific approach of political, economic and social systems, which 

opposes the rationalist approach by analysing any problem as a set of 

elements in mutual relations (free translation from Dictionnaire Larousse, 

n. d.). 
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INTRODUCTION 

With increasing world demand for animal protein, intensive production is often seen as a solution to meet 

this demand. In fact, the world’s population is increasing, but the natural resources are limited. To ensure 

global food security, more and more forests are burned or cut to transform the land to produce livestock. 

More and more coasts are fragmented for fish farming purposes. Unfortunately, all types of intensive 

production, whether at sea or on land, have important environmental and social consequences. 

Aquaculture is undeniably one of them. As a mean to diversify the economy of the small island developing 

states (SIDS) and to prevent them from sinking into poverty as the Sugar Protocol was coming to an end, 

the United Nations (UN) encourage the SIDS to make good use of their important ocean resources through 

the development of the Ocean Economy.  

Mauritius, a small island located in the Indian Ocean, decided to go along with these recommendations by 

developing fish farming at sea. Desiring to make aquaculture one of the economic pillars of the island, the 

Government of Mauritius allowed the fragmentation of the sea, a common good, for aquaculture 

production by private and foreign investors. Growfish International Inc, a Mauritian company whom 

investors are South African, submitted an Environmental Impact Assessment (EIA) report to receive a 

licence allowing it to produce 30,000 tonnes of fish per annum, and up to 100,000 tonnes of fish per annum 

in height years (IonNews, 2018, 10th of January).  

In neighboring Reunion island, the installation of a fish farm, in the bay of St.-Paul, is blamed by many for 

attracting sharks, which lead to numerous shark attacks and the total ban on entering the sea. Located 

only two hundred kilometers away, the community of Mauritius fears that the development of 

aquaculture will cause the same consequences, which could be detrimental for their local economy where 

tourism is one of the main employers and contribute greatly to the gross domestic product of the country. 

For these reasons, a movement against the development of aquaculture was created.  

In an effort to understand the Mauritian’s debate, the author aims to identify and analyse the 

environmental impacts and the socioeconomic concerns that arise from the implementation of 

aquaculture in the Mauritian waters. This will later allow the author to suggest recommendations for 

decisionmakers. The systemic analysis presented in this essay results from primary and secondary data. 

The empirical data were collected through semi-directed interviews with many stakeholders from the 

aquaculture and the marine sectors during a stay in Mauritius. The stakeholders interviewed came from 

diverse backgrounds to gather different opinions and perspectives on the question. Hence, people from 
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community-based organisms and from political and private sectors were interviewed. The secondary data 

have been collected through a literature review, which allowed to better understand the subject and to 

deepen the reflection of the author. Scientific studies were mainly useful to identify impacts of aquaculture 

on the marine ecosystem. Report studies from the UN and the Food and Agriculture Organization of the 

United Nations (FAO) allowed to highlight the contribution of aquaculture to global food security and the 

many arguments used by international authorities to encourage the development of aquaculture. 

Mauritian newspaper articles allowed to comprehend the debate, and governmental and legal documents 

were used to understand the legal framework that governs the development of fish farming in Mauritius. 

In order to ensure the representativeness and quality of the sources, assessment criteria were chosen by 

the author, such as: the origin of the reference, the validity of the source, and the year of publication. 

Therefore, the references used have mostly been published over the last 15 years. Some older sources 

have also been used to describe specific concepts.  

The literature review and the systemic analysis allowed to perform a strengths, weaknesses, opportunities 

and threats (SWOT) analysis of the legislation and of the EIA Guidelines for Fish Farming in the Sea (FFG). 

The SWOT analysis was used to evaluate the efficiency of the legal framework and to identify its limits. 

This essay presents six chapters. The first chapter, the contextualization, presents the history of Mauritius 

in order to better understand the actual socioeconomic context as well as the exceptional environment of 

the island. Based on a literature review, the second chapter paints a global portrait of the aquaculture 

sector worldwide across the economical, technical, environmental and social spheres. The third chapter 

presents the methodology used by the author to perform the semi-directed interviews as well as the 

systemic analysis. The fourth chapter brings forward the environmental and socioeconomic concerns 

identified through the systemic analysis. The fifth chapter presents the legislation behind the aquaculture 

industry in Mauritius and the Environmental Impact Assessment (EIA) procedure. It also highlights the 

elements identified by the SWOT analysis. The last chapter exposes the recommendations based upon the 

discussions with the stakeholders, the systemic analysis and the SWOT analysis. Some of the 

recommendations proposed are concrete actions that can be implemented in every context where 

aquaculture is performed, and others are specific to the case of Mauritius. Finally, this chapter aims to 

remind the decisionmakers on their responsibility to favour a sustainable development through the 

protection of the environment, the safety and well-being of all social groups, and through a healthy, 

inclusive and responsible economy.  
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In an effort to make this essay more accessible to those whose first language is French, a French summary 

is presented in appendix 1. 
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1. CONTEXTUALIZATION 

The Republic of Mauritius is an island nation that includes the two main islands of Mauritius and Rodrigues 

and the more distant Agalega islands and the Saint-Brandon archipelago. As part of the African continent, 

the Republic is situated in the southern hemisphere of the Indian Ocean. Among the islands of the 

Republic, Mauritius is considered the main island due to its highest population rate and its well-developed 

economic sector, which explains the settlement of the nation’s capital, Port-Louis. Mauritius island is 

located 881 km east of Madagascar and 200 km Northeast of Reunion Island, an overseas department of 

France. Mauritius island has a surface of 1,865 km2 corresponding to a dimension of 61 km long and 47 km 

wide at its widest points (Gloaguen, 2018; Mauritius Attraction, n. d.). The second most important island 

of the Republic is Rodrigues, situated 560 km to the east of the main island. With Reunion island (France), 

Rodrigues and Mauritius islands are part of the Mascarene archipelago as shown in figure 1.1. They form 

a common geology that arose with the volcanic activities beneath the Mascarene Plateau. The islands give 

shape to a common and unique fauna and flora, which makes their environment as fragile and delicate, as 

it is beautiful (Gloaguen, 2018).  

 

 

 

 

 

 

Figure 1.1 Location of Mauritius island and the Mascarene archipelago in the Indian Ocean (taken           
from: Google Maps, 2019, 15th of April).  

Mauritius island is a volcanic territory a lot older than its closest neighbor, Reunion island. It arose from a 

volcanic eruption that occurred 8 million years ago. The volcano that formed Mauritius is no longer active, 

whereas it is still active on Reunion island but did not erupt over 20,000 years ago. Although it was once 

chaotic and hostile on Mauritius, due to the volcanic activities, the environment evolved. The volcanic 

activities allowed the creation of a magnificent coral reef that encircle the island almost perfectly. Acting 

as a shield, the coral reef protects the beaches of the island. It creates a lagoon with warm, safe and bright 

turquoise waters. The coral reef also plays a very important role in the creation of the golden sandy 

Rodrigue

s Mauritius 

Reunion 
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beaches found all around the island and making it a destination of choice for the vacationers (Gloaguen, 

2018). The Republic of Mauritius is marked by a complex history entangled with many conquests and 

migrations. The socioeconomic context of Mauritius island has been shaped by the numerous civilizations 

emerged from those conquests and by the exploitation of sugar cane, cultivated by African slaves and 

Indian immigrants.  

In order to better understand the socioeconomic context in which lie the challenges of the implementation 

of aquaculture in Mauritius, it is important to look at its history. The purpose of the following section will 

be to recount the tumultuous history of Mauritius and study the evolution of the economic and social 

sectors since its independence.  

1.1 Historical context: from its colonization to its independence 

The island of Mauritius has been first discovered by Arab traders during the medieval times. During the Xth 

century, the traders gave the island the name of Dina Arobin. The history of the island during this period 

is still unclear. We can only retrace the history of Mauritius from 1502, as it was first being draw on the 

maps by the sailors. The island of Mauritius has been long known by the Arabic, but they never invested 

much time and energy into developing the island and occupying it. The day they left, started the 

tumultuous history of Mauritius through the hands of the Europeans (Gloaguen, 2018; Gouvernement de 

Maurice, n. d.).   

1.1.1 The Portuguese colonization: the discoverers 

In 1511, shortly after the Arabic traders lost interest on the island, the Portuguese, Mr. Domingo 

Fernandez, was probably the first European to set foot on the island. The explorer noticed the presence 

of a bird that resembled a swan; the dodo. From this resemblance, the explorer named the island Ilha Do 

Cirne or, the “Swan Island”. Today, the dodo corresponds to the emblem of the Republic of Mauritius 

(Gloaguen, 2018). Similarly to the Arabic traders, the Portuguese have a greater interest into India and the 

numerous Far East islands. Even though Ilha Do Cirne is considered rich enough to serve as a refueling stop 

for freshwater and food for the sailors, they rapidly lost interest into it, leading to its abandonment 

(Gloaguen, 2018; Gouvernement de Maurice, n. d.).  

1.1.2 The Dutch colonization (1598- 1710): the pioneers  

After its conquest by the Portuguese, the island sets place to the Dutch traders in 1598. Under the 

command of the Admiral Wybrand Van Warwyck, the island is named Mauritius, in honor of the Prince 

Maurice Van Nassau of Hollande. It was only 40 years later, in 1638, for security reasons, that the Dutch 
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tried there first colonization attempt. During that time, slaves are being deported from South Africa and 

Madagascar. Several attempts to develop the island and the sugar cane production have been put into 

place by the settlers, but violent storms and the succeeding cyclones made it very difficult. In 1710, the 

Dutch packed their belongings and sailed back to their homeland (Gloaguen, 2018; Gouvernement de 

Maurice, n. d.). Five years later (1715), Guillaume Dufresne d’Arsel, a French ship captain based on 

Bourbon island (today’s Reunion island), ordered to bring, from Mauritius, the first coffee trees. He, 

therefore, took possession of this precious supply port located on the spices trade route and renamed it 

Isle de France and offered it to the East India Company. This day marks the beginning of the French 

colonization era (Gloaguen, 2018).  

1.1.3 The French colonization (1715- 1810): the development of the colony 

Despite the new strategic acquisition by the French, six years have passed (1721) before man could start 

colonizing Isle de France. This first colonizing attempt was not successful. The island was then considered 

as an expense, rather than supplying the Capital (France). In order to develop the island in a way that 

fulfills the Capital’s needs, the King Louis XV commission Bertrand François Mahé de La Bourdonnais, a 

French East India Company captain, to command and organize the island. To thank him for his great 

service, the King proclaimed Mahé de La Bourdonnais the Governor of Isle de France and Bourbon (À 

l’ombre de la cheminé, 2019; Gloaguen, 2018; Gouvernement de Maurice, n. d.).    

To accomplish his new task, Mahé de La Bourdonnais set foot in Isle de France on July 1735, where about 

800 “free” men and slaves were inhabiting the territory. This day marks the beginning of a real 

transformation of this colony. His objective consisted in orienting the island towards the maritime 

activities, and to transform the colony into a territory that resembled Saint-Malo, in France. Bourdonnais 

was also responsible for the layout of Port-Louis and the development of the infrastructures of the island 

(À l’ombre de la cheminé, 2019; Gloaguen, 2018; Gouvernement de Maurice, n. d.).  However, without 

slaves his objectives would never have been achieved. Over the French colonization, thousands of slaves 

were bought and transported to the island, which greatly shaped the social evolution of today’s Mauritius 

social context. Being close, Madagascar was undeniably the main slave provider (À l’ombre de la cheminé, 

2019; Gloaguen, 2018). La Bourdonnais succeeded into developing the sugar cane production in Isle the 

France. Through time, the production of sugar incorporated the island into the economical spin and 

considerably shaped economical structure of the island. The reign of La Bourdonnais ended in 1746. At 

this moment, the island consisted of 20,098 inhabitants, including 1,998 “free” men and 18,100 slaves (À 

l’ombre de la cheminé, 2019; Gloaguen, 2018). 
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The American Independence war (1778-1783) encouraged France to support the separatists in America 

and to ensure the French domination in the Indian Ocean. Isle de France became a strategic spot in this 

war to achieve military supremacy in the Indian Ocean (Gloaguen, 2018). In December 1810, an attack by 

the British occurred, the French capitulated. The Treaty of Paris was signed in 1814 where Isle de France 

returned to its previous name of Mauritius and was ceded to the Great Britain, along with its dependent 

territories, Rodrigues and Seychelles (À l’ombre de la cheminé, 2019; Gloaguen, 2018; Gouvernement de 

Maurice, n. d.).   

1.1.4 The British colonization (1810- 1968): the end of slavery 

Under the English domination, Mauritius gains maritime importance and commercial prosperity. Sugar 

cane was massively planted, and its production multiplied by ten within a spend of 25 years to achieve 

100,000 tonnes. Slaves are still being transported from Madagascar and Africa, until England decided to 

put an end to the slave trade in 1835. At this point, the slaves represented more than 80 % of the 

inhabitants of the island. The abolition of slavery was therefore a crucial turning point for the future social 

development of Mauritius. In fact, who would go on the field to cultivate de sugar cane and produce sugar 

if it is not the slaves? An indentured servitude was established. This signed contract binded the European 

settler and the farm worker for a period of one to five years in exchange of a very small income. This period 

marked the important immigration by Indians, mostly Tamouls, that left India to come settler in Mauritius 

in order to work on the field. Today, Indians represent the main culture on the island (À l’ombre de la 

cheminé, 2019; Gloaguen, 2018; Gouvernement de Maurice, n. d.). 

1.1.5 From its independence until the present days (1968- 2019) 

The independence movement in Mauritius was undoubtedly initiated by the visit of mahatma Gandhi in 

1901 as he speaks of justice and democracy. With the creation of the Parti Travailliste in 1936, greatly 

supported by the Indian community, the race towards independence has started (Gloaguen, 2018). This 

political party is mainly composed of Creole and Hindu intellectuals who fight along side the labour 

movement and opposes the political power of Britain and the white sugar aristocracy. After the second 

World War, the universal right to vote is obtained in 1956. In 1959, occurs the first universal suffrage from 

which the Parti Travailliste is elected. At this point, the country is divided in two; the people for and against 

the independence of Mauritius (De Casanove and Brijmohun, 2014). In fact, many considered the island 

as being a poor, isolated and economically dependant country that was facing many challenges such as: 

ethnic conflict, economic stagnation, rapid population growth, and high unemployment, which were 

threatening the future of Mauritius as an independent nation (Ramtohul and Hylland Eriksen, 2018). The 
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national identity was weak, competition and conflicts among the different ethnic and religious 

communities were highly present in the mid-1950 and long after the independence. For certain groups, 

independence was foreseen as Hindu domination. With the help of the Parti Travailliste that was gaining 

more and more seats in the executive cabinet and the head of Government doctor Seewoosagur 

Ramgoolam, which also direct the Independence Party, the capital agrees to give Mauritius its 

independence, on March 12th 1968 (De Casanove and Brijmohun, 2014).  

Since independence, the different political parties that have been elected, have ensured membership and 

representation of the many ethnicities and religious groups and have openly declared their support to 

attain “unicity in diversity” (Hill, 2002; Ramtohul and Hylland Eriksen, 2018, p.3). These efforts allowed 

ethnic diversity at the political structure which automatically contributed to political stability. 

Furthermore, the fact that the government invested in comprehensive welfare systems to provide free 

healthcare, education and a variety of social security benefits greatly contributed to decreasing the feeling 

of mistrust and discontent among the lower income ethnic groups (Ramtohul and Hylland Eriksen, 2018). 

As much as many feared the way Mauritius would develop after its independence, the skillful management 

of the many challenges faced by Mauritius made it earned the label of “Mauritius Miracle” and the 

successful story of Africa (Bräutigam, 1999; Miles, 1999; Ramtohul and Hylland Eriksen, 2018). Today, the 

island is known throughout the world for its white sandy beaches and its magnificent coral reef. 

1.2 Mauritius geomorphology and coral reefs 

Mauritius has been formed when a big shield volcano erupted about 8 million years ago. Scientists say that 

the island have been created in three phases. The first phase consisted in the earth emergence from under 

the sea by massive volcanic eruption. The two other phases intermingle episodes of eruption and erosion 

which gave rise to the northern islets (Reef Conservation, n. d.). The three main volcanic eruptions 

occurred at different times during which a calm period separated them (BlueBay, n. d.; Gloaguen, 2018). 

It is believed that 700,000 years ago, four main volcanoes were found on Mauritius island; Trou aux cerf, 

Grand Bassin, Bassin Blanc and Trou Kanaka. Those craters have now given place to a deep blue lake where 

a new biodiversity has evolved (BlueBay, n. d.; Gloaguen, 2018).  

The topography of Mauritius island is characterised by a central plateau encircled by very abrupted and 

pointy mountains. It is believed that the remaining mountains found on the island are what is left from the 

walls of the caldera of the volcano that primarily formed Mauritius. The highest mountain of the island is 

the Piton de la Rivière Noire, with a height of 828 meters (BlueBay, n. d.; Gloaguen, 2018; Mauritius 

Attractions, n. d.). On the northern side of the island, the land flattens out and drops in altitude to create 
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the extensive northern plains which extend to the west coast. In this area of the territory, the production 

of sugar cane prevails. In contrast, the east side of the island is hillier, and the topography rises from the 

coast. Compared to the west coast, the east coast does not have any coastal plains. The longest river of 

Mauritius island is the Grande Rivière Sud-Est and covers a distance of 34 km. The river finds its source in 

the central plateau and ends near the Île aux Cerf where it enters the sea (Reef Conservation, n. d.).  

Like many other islands, Mauritius’ coastline was shaped and greatly influenced by the presence of the 

coral reef that encircles, almost perfectly, the island. The reef forms a wall like shape not far from the 

shoreline, which separates the island from the open sea and creates a lagoon with warm shallow waters 

and rich biodiversity between the shore and the reef (National Oceanic and Atmospheric Administration 

[NOAA], n. d.; Reef Conservation, n. d.). The coral reef of Mauritius covers 150 km around the coast. As 

displayed on figure 1.2, satellite images show that in the southeast coast, between Mahébourg and 

Bambous Virieux, a short stretch of the fringing reef is replaced by a barrier reef. The images also show 

that coral reefs are not present on the south coast of the island (Reef Conservation, n. d.). 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1.2 Coral reef around Mauritius island (taken from: Google Maps, 2019, 22nd of April) 

Coral reefs form a very unique and fragile ecosystem and is very important in the balance of marine 

ecology. Corals have a very slow development rate. They grow individually at different rates depending on 

the type of species, but the general growth rate varies from 0.5 to 7 cm every year. Therefore, a hard coral 
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with the shape of a football takes approximately 50 years to grow. When we look at the level of a coral 

reef, however, the platform grows on average of 1 cm per year. 

Therefore, although fringing reefs are considered being very recent, in the history of the Earth, forming a 

reef of 150 km around Mauritius island, took thousands of years. This very slow and impressive 

“construction” has given rise to an ecosystem where about 90 species from 36 genera of hard corals have 

been identified, not to mention the numerous species of soft corals also found on Mauritius’ reef. Each 

and every coral contributes to the oxygenation of the lagoon, but as a whole, the coral reef fulfills essential 

ecosystem services. Not only does it ensure the maintenance of marine and terrestrial biodiversity on the 

island, but it also plays a crucial role in protecting Mauritians by shielding them from strong currents and 

devastating waves and by enhancing the population’s resilience to climate change. Unfortunately, the 

pressure is increasing every year on the lagoon of Mauritius, through economical activities. The reef is 

therefore less and less resistant to face the impacts of climate change and human activities. As a result, 

the corals are bleaching to an abnormal rate causing a severe loss in the biodiversity of the lagoon, 

impacting important economical pillars, such as tourism and fishing sectors (McClanahan, Maina, 

Moothien-Pillay and Baker, 2005; V. Kauppaymuthoo, private communication, March 26th 2019).  

1.3 Climatic context and climate change challenges 

Mauritius island is characterised by a tropical climate. Unlike Europe and North America, the island does 

not have four seasons, but two. A hot and rainy season which peaks during January to March, and a cooler 

and dryer season from June to September. Furthermore, because Mauritius is located in the southern 

hemisphere, its seasons are reversed in comparison to the northern hemisphere. In other words, when it 

is summer in North America, it is the cold and dry season in Mauritius (Climates to travel, n. d.; Gloaguen, 

2018). 

The position of the island in the southern hemisphere contributes to understand its climate. However, 

another important factor that needs to be mentioned is undeniably the presence of the trade winds. The 

Mascarene archipelago is located in the zone of the trade winds. Those steady winds of the equatorial 

zone are blowing mainly from the south-east, especially in the cool season (Climates to travel, n. d.).  

In Mauritius, the precipitation pattern is characteristic of a tropical climate. In fact, it is common in a 

tropical climate to receive very intense, but brief, rainfall. Therefore, although it is the rainy season, the 

sun shines for a considerable number of hours. On average, there are approximately 7 to 8 hours of 

sunshine per day all year round. As mentioned previously, the geomorphology of Mauritius is 

characterised by what remains from the caldera, which creates a hilly mountain range that encircles the 
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center plateau. It is noticed that rainfalls increase with inland elevation, whereas the amount of rainfall 

decreases along the coast. It is also known that there is a difference of approximately 500 mm between 

the two sides of the island. In fact, the yearly precipitation varies between 1200 mm on the north-west to 

1700 mm on the south-east. 

During the rainy season, especially during the months of December to March, the temperature of 

Mauritius island is at its maximum at sea level, reaching a temperature of 29-30°C. The months of June to 

September are known as being colder. The temperature at sea level drops to 24-25°C on the southeastern 

side of the island, and to 26-27°C in the north and west side explained by a lower exposure to the trade 

wind.  

Throughout the year, the sea temperature in the lagoon is quite stable. It varies from 23-24 °C during the 

coldest months and increases up to 27-28 °C from December to April. The Republic of Mauritius and the 

Mascarene archipelago is situated in the path of tropical cyclones. The island of Mauritius is more at risk 

to face tropical storms and cyclones from November to May, and more specifically from December to April 

(Climates to travel, n. d.). 

Over the past 10 to 15 years, it had been observed that the cyclone pattern has slightly shifted to the 

northeast, sparing Mauritius island from the eye of the cyclone (Adapt’Action, 2019, March; V. 

Kauppaymuthoo, personal communication, 26th of March 2019). However, it is important to mentioned 

that, despite this shift in the cyclone pattern and that the damages found on Mauritius island are less 

obvious to the eye than they were in the 70’s and 90’s, the meteorological measurements have shown 

that the cyclones forming in the Indian Ocean are more intense. In fact, climate change is the main 

contributor to this alarming meteorological modification.  

Being an island, Mauritius is very vulnerable to climate change and to the impacts that result from those 

changes. As presented in the World Risk Report 2018, Mauritius ranks at the 16th place of the countries 

with the highest disaster risk in the world and it is the hotspot country in the African continent. As shown 

on appendix 2, the ranking is based on the territory’s exposure, vulnerability, susceptibility, lack of coping 

capacities and lack of adaptive capacity. Hence, Mauritius’ ranking is mainly affected by its very high 

exposure to natural hazards such as floods, cyclones and sea level rise. The factors that positively affect 

the island’s ranking are its low vulnerability, susceptibility (e.g. food supply, infrastructures and economic 

framework conditions) and the presence of coping capacities (e.g. governance, healthcare, social and 

material security). However, Mauritius has to work on its adaptive capacities (climate change and natural 
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events) to be lower in the World Risk Index and to better face the challenges arising with climate change 

(Heintze et al., 2018).  

1.4 Socioeconomic context of the island and the main economic activities 

This little island in the Indian Ocean, that is Mauritius, gained its independence 50 years ago, in 1968. 

While many predicted a dark and rough future for the island, Mauritius has now a population of 1.3 million 

people and an overall wealth that increased from 686 million USD, in 1978, to 12.4 billion USD in 2017, 

making the Gross National Product of Mauritius jump from 1,000 USD per inhabitant to 10,000 USD today. 

This surprising transition allowed the country to move from the “low-income countries” category to the 

“upper intermediate-income countries” category, which is often referred to the country’s “miracle”. For 

this reason, the Government, in 2014, declared the “second miracle of Mauritius” where the country 

should attain the category of “high-income countries” (over than 15,000 USD per inhabitants) by 2025 

(Piot, 2018a, 22nd of May).  

To achieve this goal, the Government of Mauritius is encouraging the rethinking of the “traditional” 

economic sectors and economic diversification. The sugar production, tourism, textiles, the ocean 

economy and luxury real estate investment, which in turn promotes the development of financial services 

and “smart cities”, are today’s main economic sectors found on the island (Piot, 2018a, 22nd of May; 

Ramtohul and Hylland Eriksen, 2018).  

1.4.1 The sugar production 

Although the sugar industry has undergone a major decline over the last decades, sugar cane fields still 

dominate the landscape of Mauritius by covering 90 % of cultivated area. This “white gold” previously so 

prized by the European colonizers, suffered a sharp fall. Today, it only represents 3 % of the Gross 

Domestic Product (GDP) when it used to be the only source of income. Indeed, the collapse of the 1990-

2000s, the end of the Sugar Protocol signed in 1975 with Europe and the announcement of the end of 

European sugar quotas in 2017, pushed the rich Mauritian sugar families to reinvent their industry (Piot, 

2018b, 22nd of May). Nowadays, the leftover, crushed sugar cane stalks and tips, called bagasse, is being 

burned to produce electricity and reduce Mauritius’ dependence to oil and coal and account for 19 % of 

the country’s electricity (Brizmohun, Ramjeawon and Azapagic, 2015). Another diversification for the sugar 

industry is the production of bioethanol. In 2016, a law was amended to make it mandatory to add 

bioethanol to gasoline used in cars. Now, over 20 million litters of bioethanol are produced each year. 

Finally, the rum production is still a way to encourage the use of sugar cane. In fact, the distilleries may be 

old, but they still are working efficiently to meet de market demand (Piot, 2018b, 22nd of May).  
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1.4.2 The tourism sector 

Since the 1970’s, the tourism sector of Mauritius has known a constant increase. Indeed, with its idyllic 

beaches and beautiful golf courses, Mauritius was quickly recognized as a luxury destination. In 2017, over 

45,000 people were working in the tourism sector. Tourism brings over 60 billion of Mauritian rupees to 

the country, corresponding to 1.54 billion USD, which accounts for over 8 % of the economy and 14 % of 

the GDP of Mauritius (Association des Hôteliers et Restaurateurs de l’Île Maurice [AHRIM], 2018; Piot, 

2018, 23rd of May).  

1.4.3 The textile sector 

The sector was one of the main employers and contributed to 12 % to the GDP in the 1970’s. Nowadays, 

the sector faces numerous challenges such as the dismantling of the Multi-Fibre Agreement and extreme 

competitive world market, which greatly contributes to the decline of the economic sector. Nonetheless 

its decline, the textile sector shaped the face of today’s Mauritius and contributed to its opening to the 

world (Joomun, 2006).  

1.4.4 The Ocean Economy 

In the effort to diversify the economy, the Government of Mauritius have launched its first Ocean Economy 

program in 2015, which also lead to the creation of the Ministry of Ocean Economy, Marine Resources, 

Fisheries and Shipping (Piot, 2018a, 22nd of May). In fact, possessing an exclusive economic zone (EEZ) of 

2.3 million km2, the Republic of Mauritius is surrounded by important natural resources (Piot, 2018, 24th 

of May). Therefore, the Program aims to renovate the port of Port-Louis, to conduct offshore oil and gas 

exploration, to develop air conditioning using sea water, to implement aquaculture within the limits of the 

lagoon and offshore, etc. According to the Economic Development Board (EDB) aquaculture could produce 

25,000 tonnes of fish by 2025 and bring 8 billion rupees (221 million USD) to the country (Board of 

Investment [BOI] and Ichtyo Développement et Environnement [IDEE], 2007; Piot, 2018, 24th of May; 

United Nations Conference on Trade and Development [UNCTAD], 2014).  

1.4.5 Real estate investment, financial services and the development of “Smart Cities” 

The arrival of wealthy tourists attracted by the luxury tourism that Mauritius has been offering for some 

years, encourages the emergence of new economic sectors, such as the real estate investment and 

financial services. In fact, Europeans as well as South-Africans, seeking for political stability, are investing 

in luxurious houses, which contribute to the creating of upscale residential sectors called “villages” or 

“residences”. Ultimately, this encourages the development of “smart cities”. In 2015, the Government 

launched the “Smart City Scheme”. However, the Government does not have the financial means to invest 
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in such a project, he therefore relies on private investors, mainly foreigners, to invest in projects that will 

contribute to the development of a “smart city”. To entice these foreign investors, the Government has 

put in place many tax and administrative incentives. The increasing participation of foreigners to the 

Mauritian economy contributes to the rapid urbanization of the country. However, some people fear the 

effects of such development on the poorer and more vulnerable people of the community (Piot, 2018, 25th 

of May; Ramtohul and Hylland Eriksen, 2018; V. Kauppaymuthoo, personal communication, 26th of March 

2019).  

1.5 The development of the aquaculture industry in Mauritius 

The discussions over the implementation of aquaculture activities in Mauritius is nothing new. Aquaculture 

was already performed inland through the use of barachois over the past century (V. Kauppaymuthoo, 

personal communication, 26th of March 2019). However, the implementation of aquaculture farms, in the 

lagoon and in the open sea, is quite a recent economic activity being considered by the political authorities 

as a mean to diversify their economic sectors.  

In 1975, as part of Lomé Convention, 46 countries from Africa, the Caribbean and the Pacific, now 

commonly called the ACP countries, signed a trade cooperation agreement with the European Economy 

Association. The purpose of this cooperation was to promote the adaptation of the ACP countries to the 

market economy. It was also to favour the eradication of poverty and to encourage the ACP countries to 

participate in the market economy (Garcia-Duran, Casanova et Millet, 2009). As part of the agreement 

with the European Economy Association, the Sugar Protocol was signed by 19 ACP countries. This Protocol 

granted non-reciprocal and preferential conditions regarding sugar exports. From these countries, eleven 

were from Africa, seven from the Caribbean and one from the Pacific. This Protocol, therefore, allowed 

the signatory ACP countries to develop the market and exportation of sugar. 

However, on September 30th 2009, the Sugar Protocol officially expired. To ease the end of the Protocol 

and to minimize the impacts on ACP countries’ economy, a transition period of six years was planned, after 

which a “non-reciprocal duty and quota free preferential trade” system was implemented on October 1st 

2015 (Garcia-Duran et al., 2009, p.1). The 19 countries part of the Sugar Protocol would therefore have to 

concurrence with all producing countries, which would result in a decrease of sugar quantities sold by the 

19 ACP countries and the decline of the sugar economy in a few countries, such as Mauritius where the 

price of sugar decreased of 36 % between 2006 and 2010 (Garcia-Duran et al., 2009; Ramtohul and Hylland 

Eriksen, 2018).  
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To prevent the 19 ACP countries from sinking back into poverty, The Accompanying Measures for Sugar 

Protocol countries (AMSP) was established. Under the AMSP, the Development Cooperation Instrument 

was written, one of the accompanying measures mentioned is undoubtedly to promote the diversification 

of the economy (Establishing a Financing Instrument for Development Cooperation, 2006, article 17 (b)).  

Simultaneously as the end of the Sugar Protocol, the UN proposed to SIDS to develop the Ocean Economy, 

also called the Blue Economy as a mean to diversify their economy (UNCTAD, 2014).  

Therefore, to ensure the economic growth of Mauritius, the Government and the Board of Investment 

(BOI) decided to study the feasibility to perform aquaculture. In 2007, The Potential for Aquaculture 

Development in Mauritius report was published (BOI and IDEE, 2007). In parallel to this initiative, La Ferme 

Marine de Mahébourg (FMM), an aquaculture farm created in 2002-2003 as a pilot project, produces 

umbrina and Red-drum fish (Le Mauricien, 2014, 11th of May). Over the years, the Government of Mauritius 

modified a few laws facilitating the establishment of aquaculture in the Mauritian waters. In fact, the 

Aquatic Business Bill was signed in 2007 and the Maritime Zones Act was amended in 2011, after which 

the Government could grant licenses to private businesses to occupy exclusively a portion of the sea or 

lagoon that theoretically consist of a public domain under the Mauritian Civil Code (Le Mauricien, 2014, 

11th of May; Code Civil Mauricien c. 3, art. 538).  

In 2017, 31 sites were identified for aquaculture projects from which 20 were destined for large scale 

aquaculture projects and 11 for small scale projects (Government of Mauritius, n. d.). This news being 

published, favours foreign investors from proposing fish farming projects and applying for an Environment 

Impact Assessment (EIA) license (Government of Mauritius, n. d.; Le Mauricien, 2014, 11th of May).  

1.6 The beginning of the protests  

Announcing that 20 sites are “reserved” for large-scale aquaculture projects in the waters of Mauritius, 

Growfish International Mauritius Ltd, a Mauritian company registered in Mauritius in 2015 composed of 

South African investors and a Mauritian director, has submitted an EIA report to the Ministry of Social 

Security, National Solidarity, and Environment and Sustainable Development, hereby referred to the 

Ministry of Environment, to perform aquaculture in the declared fish farming zones at Bambous 1 and 

Bambous 2 (Le Mauricien, 2017, 8th of October).  

As the authorities were studying the case, l’Association des Hôteliers et Restaurateurs de l’Île Maurice 

(AHRIM) opposes to the proposed project. In a letter sent to the Ministry of Environment, AHRIM 

expresses its concern and opinion mentioning that regarding the “shark risk” the project of Growfish is 
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oversized and the EIA report submitted by the company does not fit the Government’s requirements 

regarding aquaculture policy and does not respect the norms established to accept the proposed projects. 

AHRIM also claims that the international organizations that support aquaculture, such as the Food and 

Agriculture organization (FAO), insist on responsible management and the implementation of strict rules 

regarding the installation of aquaculture farm. The Association goes on explaining that the country of 

Mauritius aims to receive more than 1,5 million tourists per annum such that a responsible management 

of aquaculture must not contravene to that goal. To support its arguments, AHRIM approached experts 

on aquaculture matter. The experts made a report based on three major things; the analysis of the EIA 

report submitted by Growfish; the public debate regarding the viability of the project; the “shark crisis” of 

Reunion Island, where the 21 shark attacks occurred between 2011 and 2017 which lead to a complete 

ban on entering the sea. Three conclusions were made in the expert’s report, firstly, the technical aspects 

of Growfish’s project does not correspond to a responsible management. Secondly, the EIA report 

submitted by Growfish does not explain how the project will be financially viable as Growfish aims to 

produce 30 to 100 times more than Ferme Marine de Mahébourg (FMM) and that the past experiences in 

aquaculture in Mauritius, such as FMM, were not profitable. Thirdly, the experts highlight the “shark risk”. 

They mention that a high density of fish will undeniably attract other pelagic fish which will ultimately 

attract opportunistic predators, such as sharks. Since very little is known about shark’s behaviour and that 

there were no “time-zero” studies performed prior to aquaculture installations in the waters of Mauritius 

to know the impact of fish farms on shark attraction, the experts and AHRIM ask for the use of the 

precautionary principle (Chief Executive Officer of AHRIM, personal communication, 20th of March 2019; 

IonNews, 2019, 2nd of May; Le Mauricien, 2017, 8th of October; Le Mauricien, 2019, 2nd of May). 

Despite AHRIM’s concerns and the expert’s recommendations, the Ministry of Environment granted the 

EIA license to Growfish International Ltd on October 2017 under 24 conditions (Ministry of Social Security, 

National Solidarity, and Environment and Sustainable Development, 2017a; Ministry of Social Security, 

National Solidarity, and Environment and Sustainable Development, 2017b). Following the granting of the 

EIA license, an uprising appears in the Mauritian community. In fact, Non a elvaz poisson dan lamer and 

the Sea Users Associations (SUA) are two citizen groups that have reunited to fight against fish farming in 

the sea. Through legal proceeding initiated before the Mauritius Environmental and Land Use Appeal 

Tribunal (ELUAT), SUA demands the cancellation of the EIA license granted to the private company of 

Growfish International. If this is not achieved, SUA asks that the Government conducts serious scientific 

studies to better understand the impacts of fish farming on the environment and on the safety of the sea 
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users (Legal counsel of SUA, personal communication, 25th of March 2019; Non a elvaz poisson dan lamer, 

2017; President of SUA, personal communication, 15th of March 2019).  

When the EIA license was granted to Growfish in 2017, both AHRIM and SUA sued Growfish International, 

the Ministry of Environment, the Ministry of Ocean Economy, Marine Resources, Fisheries and Shipping, 

hereby referred to the Ministry of Ocean Economy, before the Environment and Land Use Appeal Tribunal 

(ELUAT). On April 30th 2019, the ELUAT revoked Growfish’s EIA license because of three reasons; the “shark 

risk”, the lack of essential information regarding the project of Growfish and because of the conflict of 

interest of the Ministry of Ocean Economy in the granting of the EIA license (IonNews, 2019, 2nd of May; 

Le Mauricien, 2019, 2nd of May). On May 2019, Growfish International, the Ministry of Environment as well 

as the Ministry of Ocean Economy dispute the Tribunal right of veto under the argument that they used a 

liberal approach and had unfairly claimed that SUA and AHRIM had locus standi. According to them, the 

Tribunal made erroneous conclusions (IonNews, 2019, 22nd of May; Le Mauricien, 2019, 2nd of May; Le 

Mauricien, 2019, 22nd of May). 

To better understand the challenges that pose the implementation of aquacultural activities in an insular 

context, it is now required to understand the general consequences of fish farming establishment on 

continental coasts.  
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2. GLOBAL IMPACTS AND CHALLENGES TO AQUACULTURE 

Several studies have been performed since 1980 on the consequences of the implementation of 

aquaculture, therefore the subject is very well exposed and studied. Based on the knowledge acquired by 

scientists throughout the last few decades, the portrait of technical, social challenges, economic and 

environmental impacts induced by the implementation of aquaculture can be made. This section aims to 

expose these impacts and challenges in order to understand the scope of the consequences once 

transposed in an insular context. Based upon a literature review, a portrait of the aquaculture sector across 

four spheres will be presented in this section: economical, technical, environmental, and social.   

2.1 The consideration of aquaculture on the global market  

Aquaculture is a food production activity that contributes to the world’s economy. Although it is 

performed in a heterogeneous manner throughout the world, aquaculture has an impressive growth rate 

and plays a crucial role in fish food production. For these reasons, it is relevant to understand fish farming 

contribution to the world’s economy and the main farm fish country producers.  

2.1.1 Aquaculture production and growth  

In 2016, the fish production sector, aquaculture and capture fisheries combined, expended to produce up 

to 171 million tonnes of fish for human consumption, in which aquaculture represented about 53 % of the 

sector. That year, the global production from aquaculture, was of 110.2 million tonnes, which represents 

a value of 243.5 billion USD (FAO, 2018). Over the past decade, aquaculture has become a very important 

source of food production and it generates a considerable share of income, which makes it an interesting 

economic activity for investors and governments (FAO, 2018; Da Silva, 2012). 

Between 1961 and 2016, the average annual increase in fish consumption worldwide was of 3.2 %, which 

surpasses the population growth (1.6 %) and that of meat and land animal production combined (2.8 %). 

As presented on figure 2.1, 2014 was a turning point, the aquaculture production was greater than that of 

capture fisheries. The figure also demonstrates the somewhat exponential increase of the aquaculture 

production since 1950. Although the growth rate of aquaculture has declined since 2000, it continues to 

grow faster than any other food production sectors with an average growth rate of 5.8 % during the 2001 

to 2016 period (FAO, 2018). Mariculture, contributes to 35 % of the global aquaculture production and 

corresponds to 28.7 million tonnes produced in 2016. Inland aquaculture on the other hand, was the 

source of 51.4 million tonnes of fish in 2016, corresponding to 64.2 % of the farmed fish food production 

(FAO, 2018). 
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Figure 2.1 World capture fisheries and aquaculture production (taken from: FAO, 2018, p. 3) 

One of the main reasons for this important economic growth in fish farming sector is undoubtedly due to 

the growing demand for fish products. This can be explained by the awareness of its nutritional qualities 

and its contribution to a healthy lifestyle (FAO, 2018; Sorgeloos, 2014). Although demand is increasing, 

competition among exporting countries remains very strong mostly because the majority of imports 

mainly concerns three markets: Europe, Asia, and North America (Audigier, Charbonneau, Fréchette and 

Guichard, 2017; FAO, 2017).  

2.1.2 Main producers 

In 2016, 37 countries had a higher fish production from aquaculture than from capture fisheries. These 

countries are heterogeneously distributed and are found in every region of the world, except in Oceania. 

When combined, the population of these countries account for half of the world’s population.  

The Food and Agriculture Organization (FAO) has recorded about 202 countries worldwide which perform 

aquaculture. From these countries, 194 have been more active than the others over the past few years 

(FAO, 2018).  

Furthermore, it has been noticed that despite major changes in the production techniques over the past 

decade, an uneven production between different regions and within the same region has remained 

pronounced. In fact, Asia is responsible for about 89 % of the global fish farming production, whereas 

Europe and Oceania aquaculture production has slightly dropped. On the other hand, developing countries 

in America and Africa has increased their share of fish farming production (FAO, 2018). 



20 
 

As mentioned, some countries are very productive in the aquaculture sector, such as: China, Egypt, Nigeria, 

Norway, Viet Nam, India, Bangladesh, and Indonesia. These countries have considerably increased their 

share of production throughout the past two decades. Although China is still the world’s main producer, 

it has slightly decreased its share in the global aquaculture production. In fact, in 1995 China produced 

65 % of the world’s aquaculture production, in comparison to less than 62 % in 2016 (Audigier et al., 2017; 

FAO, 2018).  

Even though the development of aquaculture activities greatly varies throughout geographical region, 

certain countries dominate the production of specific groups of species. It has been discerned that 

developed countries mainly perform aquaculture inland, where they produce mainly finfish. On the 

contrary, developed countries mostly produce finfish in marine and coastal environments. In developing 

countries of Asia and Latin America, shrimp production farmed in coastal environment represents 

important foreign exchange earnings (Audigier et al., 2017; FAO, 2018). 

2.2 Technical challenges 

Whether the aquaculture business is installed in oceans or inland, the species being produced as much as 

the techniques used by the company present challenges that need to be taking into consideration in order 

to ensure yield and productivity. To better understand the global impact of aquaculture, it is important to 

have an overview on the species being produced, the farming technics and some technologies greatly used 

by the companies. 

2.2.1 Species produced  

In 2016, it was recorded that a total of 598 species were farmed in the world, including finfish, hybrids, 

molluscs, crustaceans, amphibians and reptiles, invertebrate and algae (FAO, 2018).  

The conditions on which an industry will choose the species they will produce depend on the climate, the 

weather, and the ability to control and manage the species’ life cycle to ensure the productivity. Some 

species are prioritized over others when it comes to produce them, such as the grass carp, originating from 

China but mostly produced in Eastern Europe, the bar, mainly produced in the Mediterranean basin, the 

salmon, produced in Canada, Norway and Chile and the sea bream, produced in Spain, Greece, Turkey, 

Italy, and China (Audigier et al., 2017; FAO, n. d.a; FAO, 2018; Institut française de recherche pour 

l’exploration de la mer [IFREMER], 2011).   
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2.2.2 Farming technics  

Aquaculture is a chain process that relies on the fish life cycle. Since the life cycle varies greatly from one 

fish to another, the time spent in each stage will vary and be adapted to the species. Nonetheless, the 

technic is similar for every fish species, implying that the first stage corresponds to the incubation period 

for the eggs, followed by the hatcheries where the eggs set place to the larval stage. The larval stage is the 

most critical life stage of the fish, a good knowledge of the species is required (Petton, 2012). After the 

larval stage, the juveniles are brought in the floating cages where they will be fattened to meet the 

commercial standards (FAO, 2018; Petton, 2012). 

To achieve those standards, the aquaculture sector often uses fish flour and fish oil, since they are still 

considered the most nutritive and easy to digest food for farmed fish. Due to the increasing demand for 

farmed fish, the prices of fish oil and fish flour have greatly increased over the past few years, therefore, 

the industry uses these processed fish food mainly during critical phases in the species’ life cycle, such as 

the hatchery stage for the brood fish and the last rations before the fish are being sold (Audigier et al., 

2017; FAO, 2018).  

Throughout the years, aquaculture producers have invented very efficient technologies to decrease the 

consequences on the environment while increasing the production, it is the case of AKVA Group.  

2.2.3 Aquaculture technology- AKVA Group 

AKVA group is a technology and service provider worldwide that seeks to help and supervise aquaculture 

businesses into solving and surpassing biological challenges within the aquaculture industry. “Good 

operational performance and fish welfare ensures sustainability and profitability for the costumer”, which 

is the premise for everything the group offers and delivers (AKVAGroup, n. d.). Their technology and 45 

years experience have given them the fame of being the world leading supplier for plastic and steel cages 

used for inland, marine and coastal aquaculture. In fact, AKVA have developed high-technology nets, such 

as the EcoNet concept, which is built in order to prevent the fish from escaping, ensure a long lifespan, 

being predator proof, have a high durability and to prevent the necessity to apply anti-fouling paint. There 

is also the Egersund Net, one of the world’s leading net, which supplies the net with both square and 

hexagonal mesh (AKVAGroup, n. d.). 

However, although an aquaculture farm uses the most efficient net concept, there are still risks on the 

environment.  
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2.3 Environmental impacts 

Like most production sectors, aquacultural activities require the use of natural resources. In this section, 

the different interactions between aquaculture and the environment as well as their impacts on the 

ecosystem and the biodiversity will be highlighted. A bibliographic research allowed to find several studies 

aimed to identify the environmental impacts caused by aquaculture. Overall, the studies expose four main 

environmental impacts such as: wastes management and pollution discharge, the introduction of exotic 

species, an increase in pressure on the wild fish populations and the loss of habitats (Allsopp, Johnston 

and Santillo, 2008; De Silva 2012; FAOa, 2018a).  

2.3.1 Wastes management and pollution discharge 

All types of animal production contribute to the disturbance of the environment through the use of several 

substances aimed to enhance the production. Indeed, substances such as hormones, antibiotics and 

pesticides are constantly released in the aquatic environment due to their use aiming to increase the yield 

of production and to prevent the spread of pests and diseases (De Silva, 2012). Consequently, those 

substances increase the total concentration of nitrogen (TN) and phosphorous (TP) in the aquatic 

environment. Furthermore, the concentration of nitrogen and phosphorous coming from the food and 

feces of the farmed fish is important. Adding these concentrations to the ones coming from chemical 

substances, greatly increases TN and TP (Zhang, Bleeker et Liu, 2015). Also, nutrients and wastes discharge 

can be responsible for fish kills in the cages attributed to upwelling of deoxygenated deep waters caused 

by the anaerobic degradation of accumulated nutrients and wastes from the intensive cage culture 

activities (Abery et al., 2005; De Silva, 2012). Obviously, this long-term consequence is greater in closed 

aquatic environment than in the open sea, for instance, since the courant will insure the supplying in 

oxygenated water in the cage. However, in a closed environment it can be devastating on the wild 

populations as much as on the farmed fish (Abery et al., 2005; De Silva, 2012). 

Furthermore, nitrogen and phosphorous are limiting nutrients in the environment. When they are found 

in higher concentration than normal, they favour algae growth, which greatly increases the chances of 

eutrophication. Although it has been noticed that the discharge of wastes and nutrients have a greater 

impact on the fauna living directly under the fish cages, the consequences resulting from the discharge 

influence the global ecosystem and the long-term repercussions are considerable (Huang et al., 2011).   

Another common pollutant found in fish wastes or discharge from cage culture, are antibiotics. Certainly, 

to prevent the spread of diseases, bacteria and parasites, aquaculture producers frequently add antibiotics 

to fish food or directly vaccinate their fish livestock. An abusive use of antibiotics contributes to mutation 
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and antibiotic resistance of the bacteria. The multiresistant microorganisms are not only a threat to the 

farmed fish, but mostly to the wild populations that did not have time to develop any adaptation strategies 

to cope with these multiresistant bacteria. Although the use of antibiotics has significantly decreased in 

Norway, it is still commonly used in other countries such as Chile (Buschmann et al., 2009; World Health 

Organization [WHO], 2015).  

2.3.2 Exotic species 

Aquaculture is one of many activities that contribute to the introduction of exotic species. In fact, the fish 

that escape their cages find themselves in an ecosystem where they have no predators, which favours 

their establishment. These fish can reproduce with wild species and induce genetic modifications in wild 

populations. The Atlantic salmon is an example. Although farmed salmon escape from the aquaculture 

farm by frequent low level leaks (1-5 %), they can escape by millions when extreme weather events occur 

and destroy the farm’s facilities (Buschmann et al., 2009). Nearly 40 % of Atlantic salmon caught by 

fishermen in the north of the Atlantic Ocean are breeding origin (Naylor et al., 2000). Coastal fish farming 

can greatly impact the trophic level in food chains, not only by the attraction of aquatic birds and 

carnivorous mammals or fish, such as sharks, but also by modifying the wild fish populations. In fact, the 

fish that escape from the farm present physiological conditions similar to those of wild fish and feed on 

the same prey, which favours their growth rate. The production of exotic fish also requires the use of 

antibiotics to prevent the proliferation of diseases and bacteria. Several chemical compounds are used to 

prevent outbreaks of sea lice for example (Grant, 2002). These substances can affect crustaceans, disrupt 

the food chain and promote algae growth (Buschmann et al., 2009). The introduction of exotic species into 

the wild is difficult to control since aquaculture is now practiced worldwide and extreme meteorological 

events will continue to destroy infrastructures. Therefore, even though producers use the best technology, 

the introduction of alien exotic species will still be a threat to local biodiversity. The amount of species 

raised for consumption also increased from 72 species farmed in 1950 to 336 species in 2012, which 

increases the amount of species being exotic to the environment in which they are produced (De Silva, 

2012). Hence, the introduction of exotic species is a major challenge requiring a very strict production 

management (Audigier et al., 2017).  

2.3.3 Effects on wild populations 

Whenever animals are farmed, they require enough protein to attain an appealing size for the market and 

to ensure a fast growth rate (De Silva, 2012). Although aquaculture production has long been encouraged 

as a mean to reduce the pressure on wild populations by capture fisheries, it is still a production that 
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requires a large amount of food to feed the farmed carnivorous fish (Naylor et al., 2000; Primavera, 2006). 

Carnivorous fish such as salmon, bar and umbrina require a diet high in protein and carbohydrates. In 

order to give the right diet to their fish, producers often use processed food derived from caught fish. 

Worldwide, it is known that approximately one-sixth of captured fish are being transformed into fish flour 

and oil and bought by the aquaculture industries to feed their stocks (Cashion, Tyedmers et Parker, 2017). 

The fish aimed to be transformed into flour and oil are generally fish that occupy an intermediate trophic 

level. In fact, they are often small herbivorous pelagic species such as krill, anchovies and sardines (Tacon 

et Matian, 2009; National Oceanic and Atmospheric Administration Fisheries [NOAAFISHERIES], n. d.). It 

has been evaluated that the diminution of pelagic fish population in the natural environment reduces the 

food availability for aquatic predators (Naylor et al., 2000). In Canada, for example, herrings, krill and other 

pelagic species are in danger. They represent a very important feeding source for whales, aquatic birds 

and other predators (Radio-Canada, 2016). Due to their intermediate position in the food chain, these 

herbivorous pelagic fish play a crucial role in the ecosystem. In fact, they carry the energy to higher trophic 

levels, and they contribute to the regulation of algae growth on coral reefs (Raven, Johnson, Losos, Mason 

and Singer, 2008). Since carnivorous fish are in high demand worldwide and that they required to feed on 

other fish, their production contributes to the diminution of small pelagic fish to make fish feed (FAO, 

2018). Although aquaculture was greatly encouraged to decrease the pressure on wild fish populations by 

caught fishery, the fish flour and oil in very high demand by producers opposes the idea to decrease the 

pressure on wild fish populations. On the contrary, it amplifies the pressure on specific fish populations 

that are very important to ensure the equilibrium of the ecosystem (Allsopp et al., 2008; De Silva, 2012; 

Audigier et al., 2017; FAO, 2018).  

Based on an analysis made by FAO on the commercial fish stocks, the proportion of wild stock being 

captured within the regeneration limits of the wild population decreased. In 2013, it was noticed that only 

68.6 % of the commercial wild fish stocks were being exploited sustainably, which means that 31.4 % of 

the commercial fish stocks are being overexploited although aquaculture activities have increased (FAO, 

2016). 

2.3.4 Loss of habitat 

Few places on Earth are still untouched and virgin to the presence of man, and those places are mainly 

found in freshwater and marine environments. However, in the effort to attain global food security, a 

considerable surface of untouched waterbodies, coasts and marine areas will have to be shaped to become 

suitable sites for aquaculture. Although aquaculture cages do not seem like they modify considerably the 



25 
 

landscape, they induce physical and chemical modifications in the environment, which, in the long-term, 

will modify the natural ecosystem within a few kilometers around the cages. Ultimately, this will set place 

to other organisms and will also contribute to biodiversity loss (Allsopp et al., 2008; De Silva, 2012). 

To decrease the cost of production and to favour the fish survival, aquaculture requires the use of 

productive aquatic spaces, rich in minerals and nutrients. To answer these requirements, producers often 

choose habitats that offer many ecosystem services. This is the case with mangrove swamps. Mangrove 

are coastal forests with great species richness located in the estuaries of tropical and subtropical regions 

(De Silva, 2012). This ecosystem possesses a remarkable biodiversity because of its floors high in nutrients, 

which makes it a very appealing site for the aquaculture producers. Indeed, a large proportion of 

mangroves are being destroyed for aquaculture purposes. Mangroves are very fragile ecosystems with a 

high biodiversity and it is the nursery of numerous species of fish. In addition, these marine forests 

contribute significantly to the ecological resilience of ecosystems and also represent an effective stabilizer 

that allows to prevent the destruction of the coastal infrastructures during severe meteorological storms 

such as cyclones and tsunamis (Audigier et al., 2017; De Silva 2012; Gallagher, 2010).  

2.4 Social challenges 

Whether it is performed inland or in the marine and coastal environment, aquaculture activities influence 

and shape the way communities perceive the fish farming sector. In order to better understand the global 

social impacts of aquaculture, the study of its contribution to fish consumption and food security as well 

as the employment and work conditions in the aquaculture sector will be presented in this section.  

2.4.1 Fish consumption and food security 

The increase in the production of seafood coming from the fishery and aquaculture sector has allowed the 

global population to have access to a more diverse and nutritive feeding supply. It has been noticed that 

since 1961, the fish and derived fish food consumption has increased with a yearly average of 3.2 %, which 

surpasses the population growth rate (1.6 %) and the meat consumption (2.8 %) (FAO, 2018). On an 

individual level, the global fish consumption increased from 9 kg in 1961 to 20.2 kg in 2015, with an average 

increase rate of 1.5 % per year. This increase is not only explained by an increase in fish production through 

fish farming, but also by other factors such as: reduction in wastes, improved distribution channels and 

growing demand caused by population growth, better incomes and awareness to better feeding habits 

(FAO, 2018). 
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Statistics show that fish consumption plays a major role in the achievement of food availability and food 

security. The awareness of health benefits from fish consumption has greatly influenced consumers’ 

choice for their protein source, particularly in middle-income and developed countries. Fish contains 

several micronutrients and vitamins that are essential to maintain a good health. These micronutrients 

and vitamins help to reduce the risk of malnutrition as well as communicable diseases (Allison, Delaporte 

and Hellebrandt de Silva, 2013; FAO, 2018). The great majority of fish contains a high concentration of 

amino acids and long-chain omega-3 fatty acids, which favours heart health, reduces the risk of developing 

cardiovascular diseases and contributes to visual and cognitive human development, particularly during 

the first 1000 days of a child. Because of these benefits, some consumers, mainly in developed countries, 

shift their feeding habits towards fish consumption rather than meat consumption (Audigier et al., 2017; 

Roos, 2016; FAO, 2018).  

Although it has been noticed that the daily fish consumption is 1,22 times less in developing countries than 

in rich countries, an increase has been observed over the past decades. This is undoubtedly due to the 

increase of knowledge regarding the health benefits related to fish consumption to address some of the 

most severe and widespread nutritional deficiencies (FAO, 2016; FAO, 2018). While the average fish 

consumption per capita may be low in developing countries; the vitamins, micronutrients, fats and 

essential amino acids can still be provided by only a small amount of fish, which makes it an appealing diet 

choice for families (Audigier et al., 2017; FAO and World Health Organization [WHO], 2011).  

On average, fish accounts for 20 % of protein source for 3 billion people and can represents up to 50 % of 

the protein source in more developed countries such as Norway (FAO, 2018).  

2.4.2 The employment and work conditions  

Aquaculture and capture fisheries are economic activities that hire millions of people every year. Over the 

past two decades it has been noticed that there was an upward trend in the employment of the 

aquaculture industry between 1995 to 2016, increasing from 17 % to 32 % in 2016 (FAO, 2018). In fact, 

capture fisheries and aquaculture sectors offer jobs and livelihood for many, mostly in developing 

countries where the economical activities are mainly based on the primary sector (agricultural activities). 

Recent statistical studies from FAO indicates that 19,3 million people were hired to work in the aquaculture 

sector. From this number, about 5 million people were hired in China (FAO, 2018). 

Concerning the work conditions in the aquaculture and fishery sector, it was observed that human rights 

abuses and labour exploitation are common in this industry. That includes human trafficking, forced 

labour, physical, mental and sexual abuses, child labour, refusal of fair and promised pay, etc. Like many 
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other sectors of production, women and kids are more vulnerable and more prone to suffer from these 

terrible conditions (FAO, 2018). Therefore, although aquaculture offers millions of jobs worldwide, there 

are considerable improvements that need to be made for work conditions to respect human rights.  

Now that we know the general impacts related to the establishment of aquaculture, it will be interesting 

to look at the potential impacts in the Mauritian context. Before doing so, it is important to expose the 

methodological approach that will be used.  
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3. METHODOLOGICAL APPROACH 

The methodology used to perform a systemic diagnosis of the challenges faced by the implementation of 

aquaculture activities in the Mauritian costal waters is based upon a literature review as well as on the 

case study approach explained by mister Roy and mister Savoie-Zacj, in the reference book “ La Recherche 

sociale” (2010),  as well as the methodology used by mister Dinelle (2018) in his master’s research. This 

section presents the case study approach and how it has been applied to the author’s research. It also 

explains the data collection procedure, the choice of the stakeholders interviewed, the research ethics, 

the meeting guide elaboration and the procedure used during the interviews.  

3.1 Literature review  

Before starting a research, it is undeniable that a literature review is necessary. In fact, this first step of a 

research allows to better understand the subject, to deepen the reflection and to establish the limits of 

the study. Documents were also consulted in parallel to the semi-directed interviews in order to validate 

the information given during the interviews. The literature review mainly allowed to identify the 

environmental impacts induced by the implementation of aquaculture. Scientific studies were the main 

source of information, giving this essay a solid base. Mauritian newspaper articles were an interesting 

source of information to better understand the debate as well as to follow the evolution of the ongoing 

case in court. Governmental and legal documents were also consulted to clarify the measures governing 

the development of aquaculture. Most of the documents were published within the last 15 years to ensure 

the validity of the information collected. Some older references were consulted to enrich the essay with 

important concepts.  

3.2 Case study methodology 

Many methods are good when it comes to do a research, the case study is one of them. In fact, the case 

study is one of the oldest approaches used in research. Case study most often uses qualitative methods, 

such as semi-directed interviews. In fact, because this research aims to understand the general 

socioeconomic and environmental impacts of the implementation of aquaculture in an insular context, the 

data that were collected were qualitative rather than quantitative. The qualitative data collected on the 

field allow to extract specific relevant information in order to develop a systemic understanding of the 

initial issue. Furthermore, qualitative methods offer to the authors the opportunity to understand the 

influence of many variables. The case study method allows to intertwine empirical observations and 

information coming from the literature (Roy, 2010; Dinelle, 2018). 
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The present research aims to understand the Mauritian community’s general opinion regarding the 

implementation of aquaculture, and focuses on the socioeconomics impacts that will result from this 

activity. The information collected is complex and people’s views vary depending on their financial status, 

profession, beliefs, culture, schooling, etc. Therefore, the case study approach seems to be a relevant 

methodology choice, since it allows to understand a complex situation and its interaction with its 

surroundings and environment in which it has emerged (Roy, 2010). In this research, the specific case 

being studied is the response of Mauritian community towards the implementation of fish farming. Based 

on the case study of Mauritius island, a better understanding of the impacts associated with the 

implementation of aquaculture may be partially transposed to other insular territories (Roy, 2010; Dinelle, 

2018).  

Some might say that the case study methodology opposes the sample study because it favours a fewer 

number of subjects and does not claim statistical representativeness. In fact, sample studies may have an 

important amount of subjects, or people interviewed, but fewer information collected, whereas case 

studies are limited to fewer subjects but a wide spectrum of information is collected, “the studied case is, 

thus, well defined, but forms a subsystem whose analysis makes it possible to better understand a larger 

system” (free translation from Roy, 2010, p. 207). Therefore, it will be important to focus on the 

components that make up the case, such as its history, its context, the different dimensions in which it is 

organized, etc. (Roy, 2010). 

In the context of the methodology, it is appropriate to define the term “impact” as it occupies an important 

place in the orientation of the research question. Indeed, based on a systemic approach, the author aims 

to identify the impacts associated to the implementation of aquaculture in Mauritius. As a result, it is 

required to establish a clear and precise definition of the key term. According to the dictionary, the term 

“impact” refers to the influence that something has on a situation or a person (Dictionnaire Larousse, n. 

d; Merriam-Webster, n. d.).  

Finally, as mister Dinelle (2018) explains in his essay, since the action of identifying and naming a 

consequence related to the implementation of aquaculture requires, from the stakeholder, a minimal 

understanding of the aquaculture sector within the socioeconomic and environmental context of 

Mauritius, the stakeholders were interviewed on their perception of aquaculture and its possible 

consequences rather than on their knowledge on the subject. Ban and Hawkins (2002) define the term 

“perception” as being the process through which we receive information from our environment, and we 

transform them into “conscious psychological act”. In this research, the stakeholder’s perception consists 
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of their emotions towards aquaculture and their opinion on implementing this new economic activity in 

Mauritius. The stakeholder’s perception was collected through semi-directed interviews. Those primary 

data mostly helped to collect information regarding the socioeconomic impacts. The environmental 

impacts were identified from a combination of primary and secondary data from the literature.  

The author chose to collect the stakeholder’s perception because the way the Mauritian community will 

respond to this new economic sector, depends on the people’s perception towards it. Furthermore, 

understanding the community’s perception towards fish farming allows to make targeted 

recommendations that aim to respond to the fears of Mauritian citizens and respect their values.  

3.3 Data collecting methods 

The case study methodology mainly uses qualitative methods such as semi-structured interviews (Roy, 

2010). This data collection method aims to understand the depths and nuances of a phenomenon and the 

meaning that local actors give to their reality. During the interviews, a dynamic of co-construction of the 

meaning of the phenomenon arises between the interviewer and interviewee. In his writings, Savoie-Zajc 

(2010) defines the semi-structured interview as; 

“[…] a verbal interaction moderately animated by the researcher. He will be guided by the 
rhythm and the unique content of the exchange in order to approach, in a mode that 
resembles that of the conversation, the general themes he wants to explore with the research 
participant. Through this interaction, a rich understanding of the phenomenon under study 
will be constructed jointly with the interviewee.” (free translation from Savoie-Zacj, 2010, p. 
340) 

From this quote, it is understandable that the semi-structured interview allows to cover many themes 

primarily chosen by the author. This unformal interaction gives the opportunity to go deeper into the 

subject and to get a global understanding of a complex phenomenon or reality. Compared with the 

structured interview, the semi-structured interview is more flexible and it gives the interviewee the 

opportunity to break the hierarchical dynamic between the interviewer and himself, thus giving the 

interviewee the chance to elaborate on his understanding of his reality rather than being limited to the 

very specific questions of the directed interview. On another point of view, the semi-structured interview 

acts as a guideline during the meeting and prevents the discussion from drifting from its goal, as it can 

often happen in an unstructured interview (Dinelle, 2018; Savoie-Zajc, 2010).  

For this research, the semi-structured interview seemed like the right method to use as several 

stakeholders from different backgrounds and educational levels were going to be interviewed. It was 

preferred over the survey method since this one requires being able to read and write, whereas the 
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interview allows people to express themselves on their experience using their own choice of words 

(Dinelle, 2018).  

According to Savoie-Zajc (2010), the semi-structured interview pursues four objectives: explaining, 

understanding, learning and empowerment. Firstly, the semi-structured interview allows the interviewee 

to explicitly tell his perception towards a specific subject. A researcher will favour this approach over 

another if he aims to get into direct contact with a stakeholder in order to grasp his perception, opinion 

and expertise. It is a social and human interaction that helps the researcher see his interviewee’s reality 

with “another pair of glasses”. Secondly, the semi-structured interview aims to understand the 

interviewee’s world. This method allows to highlight the individual perspectives on a given phenomenon 

and, thus, enriches the understanding of the subject being studied. Thirdly, the semi-directed interview 

allows to learn more on a specific subject since both the interviewee and the researcher influence the 

other’s reflection construction. This co-construction nourishes the interviewee’s perceptions which 

influences the researcher’s questioning, thus encouraging the conversation between the two individuals. 

Fourthly, according to certain authors, the semi-structured interview has an empowering function where 

the questions being asked by the researcher deepens the interviewee’s thoughts towards the subjects, 

thus stimulating awareness for both the researcher and the interviewee (Savoie-Zacj, 2010).  

Furthermore, the collection of the empirical data was based on the principal of data saturation, meaning 

that the interview would occur, with a stakeholder, as long as new information was brought up (Dinelle, 

2018; Roy, 2010).  

The author also considered very important to visit Mauritius island in order to have her own understanding 

of the phenomenon (implementation of aquaculture) which could later be nourished, influenced and 

enlighten by the interviews. This field work allowed the author to complete, validate and enrich the 

information collected throughout the meetings, in order to approach the subject based, as much as 

possible, on a systemic analysis. 

3.4 The research ethics 

To ensure that the project takes into account the ethical aspect through the different stages of its 

realization, it is important for the author to ask himself certain questions. As it is required to achieve field 

work and interview many stakeholders, it is essential to allow the various consulted individuals to make 

an informed choice about whether or not they consent to share information about the research subject. 

To do so, a consent form needed to be completed before the interview took place. The purpose of this 

document was to present the project, describe its relevance and how it was going to be performed. It was 
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also explaining the purpose of the interview and mentioned that the information received during the 

interview was subject to disclosure, but the identity of the person interrogated would remain anonymous.  

To ensure that every stakeholder questioned understood the consent form completely and to allow them 

to make an informed choice, the document was written in the country’s two official languages, English and 

French. Short sentences and a vocabulary accessible for everyone, no matter the educational level, was 

favored in order for every stakeholder to have the same opportunity to understand the document to its 

fullest. If the stakeholder was unable to read the document, it was read to him in order to certify the 

person’s consent to participate to the interview. Appendix 3 presents the consent form that was required 

to be read and signed by the people met before the interview took place.  

3.5 The interview procedure 

An interview has three moments that differ from one another, not only through their purposes, but also 

in the way the researcher interacts with the interviewer. Those three periods consist of: the opening, the 

interview itself and the closing of the meeting.  

Firstly, before starting the interview promptly, it is important to establish a first contact with the person 

being interviewed. Most of the time, the stakeholder and the researcher do not know each other, 

therefore, to promote a bond of trust and a relaxed atmosphere it is recommended that the interviewer 

introduce himself and his research. This period consists of the opening. During that period, the researcher 

presents the goal of his study and explains to the interviewee how he will contribute to achieve the 

researcher’s goals. The interviewer also informs the interviewee on the confidentiality of the matters being 

discussed during the meeting and exposes the measures used to ensure it. The researcher also ensures 

that the interviewee makes an informed decision regarding his participation to the meeting with the 

signature of the consent form, otherwise the interview will not take place. The author also asks the 

interviewee if it is possible to record the meeting for future use. Once the consent form is completed and 

the presentations are made, the interviewer starts by asking general and simple questions to put the 

interviewee at ease. It also favours the establishment to a climate of trust between the parties and 

contributes to the depth and validity of the answers given by the interviewee. One of the objectives during 

the opening period is to destroy the hierarchy level between the two people by integrating the interviewee 

in the construction of the conversation during the meeting (Dinelle, 2018; Savoie-Zajc, 2010).  

Secondly, once trust has been established between the two individuals and that the atmosphere is more 

friendly and relaxed, the interview can become more serious. During that period, the personal and 

provocative questions can be asked. It is important for the interviewee to know that he does not have to 
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answer a question if he does not feel comfortable. In fact, if the interviewee feels forced to answer, it 

could ruin the bond of trust and impact the validity and depth of the answers.  During this period, the 

author can also take notes. This helps to remember the important elements being discuss and to note the 

information that needs clarification. This writing process throughout the interview helps the author to 

build his train of thoughts and his arising questions, it also favours memorization of the subjects discussed 

(Dinelle, 2018; Savoie-Zajc, 2010).  

Finally, the meeting finishes with the closing period. This moment consists of closing the meeting without 

rushing the interviewee that just expressed his emotions and thoughts. Therefore, it is appropriate that 

the author judges of the right moment for the closing to happen. The closing will preferably happen once 

the interviewee will have been deeply into his reflection. The author must feel that the interviewee has 

finished building his ideas, that he has gone to the end of his thoughts and that he has nothing more to 

add. Then, the author will go over the important elements discussed during the meeting in order to verify 

that he has understood the interviewee’s ideas. He will finally thank the person for his trust and for having 

participated to the study (Dinelle, 2018; Savoie-Zajc, 2010). 

3.6 Meeting guide elaboration 

The meeting guide is a widely used tool in a semi-structured interview. Indeed, it allows to guide the 

discussion around different aspects or elements previously defined by the author. As presented in the 

appendix 4, the author has elaborated a meeting guide for the purpose of the research. Following a 

literature review, the author has elaborated more general questions that were asked to every stakeholder, 

and some more specific questions according to the interviewee. Throughout the interview, the meeting 

guide served as a guideline, it helped the author redirect his questions and bring the discussion back on 

track when it threatened to go off in another direction (Dinelle, 2018; Savoie-Zajc, 2010). 

The elaboration of the meeting guide should be seen as an evolutionary process in order to allow new 

elements to enter the construction of new questions, as different stakeholders were met. In fact, as new 

subjects or information were revealed by the interviewee, the author would confirm the information with 

another stakeholder during another meeting. This data triangulation ensured the validity of the 

information collected and, also, contributed to the development of new questions in order to deepen the 

subject as the meetings took place (Roy, 2010).  

The questions presented in the meeting guide should be arranged in a way that favours the conversation 

and the establishment of trust between the two individuals. As explained by mister Savoie-Zajc (2010) in 

his writings, more general and simple questions should be asked at the beginning of the meeting to set 
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the bond of trust, soften the atmosphere and so that the two individuals can get more comfortable with 

each other. More specific and serious questions should be asked in the middle of the meeting once the 

bond of trust is established. Factual issues should be discussed towards the end of the meeting in order to 

end the interview in a more neutral and positive environment.  

Furthermore, as mentioned previously, the semi-structured interview allows the interviewee to share his 

experience, emotions, fears and opinion in detail. To achieve this conversation level, it is preferable to 

have open questions. Closed questions with a brief and simple answer such as “yes or no” do not allow 

the interviewee to express himself on the subject, which, therefore, prevent the author from collecting 

rich and relevant information toward his research question. On the contrary, open questions “[…] are likely 

to lead the interviewee to describe his experience because they provide him with a general stimulus to 

start the conversation” (Savoie-Zajc, 2010, p. 352). Also, the questions need to be short, simple and should 

contain only one idea in order to favour the interviewee’s understanding. When a question is too long and 

contains more than one idea, the interviewee might be confused and lose the sense of the question.  

Finally, the questions should be neutral. The author should prevent himself from given his opinion or point 

of view towards the matter being discussed, since it could influence the interviewee in his answer. The 

purpose of the semi-structured interview is not to initiate a debate between the researcher and the 

interviewee, but rather, for the researcher to understand the perspective and experience of his 

interlocutor towards a specific issue (Savoie-Zajc, 2010). 

3.7 The choice of stakeholders  

In order to realize a systemic analysis, it was important to interview the main stakeholders of the 

aquaculture sector. As shown in appendix 5, the principal stakeholders of the aquaculture sector are 

divided into five different groups; non-governmental organizations (NGO), the Government, associations, 

companies and experts.  

The 15 stakeholders interviewed in the context of the study have been chosen according to different 

criteria such as: their role in the aquaculture sector, their expertise on the subject, their power to influence 

people’s views and perception towards the aquaculture sector, and their availability and consent to meet 

with the author.  A total of 19 people were interviewed during the author’s visit to Mauritius island. 

Although it does not exhaustively represent all the actors of the aquaculture sector in Mauritius, it still 

permitted the author to take into consideration actors from different backgrounds in order to extract 

divergent point of views and distinct concerns, allowing the researcher to make a complete diagnosis of 

the situation.  
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The appendix 5 presents the stakeholders interviewed for the purpose of the research. It also presents the 

author’s role in the organization and the date at which they were met. 

Firstly, meetings have been organized with two NGOs. NGOs occupy a very interesting place in the 

aquaculture sector since they usually portray a specific opinion towards the activity without being 

financially concerned. The UN defines the term NGO as follow; “A non-governmental organization (NGO) 

is a non-for-profit, voluntary citizens’ group, which is organized on a local, national or international level 

to address issues in support of the public good” (Kantrowitz, n. d.). With this definition, it is understandable 

that NGOs’ opinion, towards aquaculture, is based on what they consider being positive for the Mauritian 

society. To influence their community towards their opinion, NGOs will use different technics to raise 

awareness and to inform and sensitize people on the subject (Perroulaz, 2004). NGOs can represent civil 

society and they can criticize the government. They can also participate to the elaboration of projects and 

solutions. However, they do not have any decision-making power when it comes to vote (Équipe 

Perspective monde, n. d.). For those reasons, it was interesting to consult NGOs to better understand their 

opinion and motives and to revealed what they consider important for the population of Mauritius island, 

as much as for the Mauritian development strategies.  

Secondly, meetings have also been organized with ministries and other political institutions. Because they 

have the ultimate power to either accept or decline aquaculture activities in Mauritius, it appeared a 

necessity, to the author, to understand the motives of these actors. Through the granting of the EIA permit 

to aquaculture investors by the Ministry of Environment; through the participation of the Ministry of 

Ocean Economy to the EIA Committee and his role as a regulator to ensure the respect of the conditions 

attached to the EIA permit; through the participation of the two research centers (MOI and AFRC) in the 

technical operations of aquaculture investors and their role as consultants and experts on the subject; 

these political institutions have a very big power regarding the implementation and regulation of 

aquaculture in Mauritius. Therefore, meeting these actors was required in order to better understand their 

interests and objectives as there is an important debate in the Mauritian community and considering that 

political institution’s first duty is to ensure collective security and wellness (Beck, 2001).  

Thirdly, the associations are another group of stakeholders met during the author’s visit to Mauritius. This 

group is quite diversified since it includes many associations with different interests and purposes.  This 

group includes the Sea Users Association (SUA), an association of divers (PADI), the fishermen’s union and 

the Association des Hôteliers et Restaurateurs de l’Île Maurice (AHRIM). Although these associations may 

differ in many ways, they share a common opinion and a common battle. In fact, they all fight against fish 
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farming in Mauritius waters, because they fear it may have great risks on their environment and marine 

biodiversity, as much as on the sea users and tourism and, ultimately, on the economy of the country and 

the livelihood of many. It seemed obligatory for the author to meet with these associations and to hear 

what they had to say about fish farming, the reasons for fighting against the government’s blue economy 

strategies and to understand their preoccupations.  

Fourthly, because aquaculture is an economic development strategy, it was interesting to consult other 

companies on the subject in order to have a better idea on how businesses perceive the implementation 

of fish farming. 

Fiftly, considering that the research aims to study the environmental impacts of the implementation of 

aquaculture it was relevant to consult experts on the subject. Since the experts have knowledge in 

oceanography, limnology, climate change, sustainable development, aquatic biodiversity, benthic 

ecosystem, etc. they allowed to understand and identified different interactions that might occur close to 

a fish farming zone as well as the long term impacts on the marine environment.  

3.8 Thinking in system: The systemic analysis method 

Systemic is the method used to analyse the primary data collected during the interviews, as well as the 

secondary data gathered through the literature review. According to Donella Meadows, an American 

environmentalist and the author of “The Limits to Growth”, the system thinking, or systemic analysis, “is 

a way of thinking that gives us the freedom to identify root causes of problems and see new opportunities” 

(Meadows, 2008, p. 2). The system thinking allows to account the complexity of an issue within a system 

itself, to consider the undirect, or invisible, components and the root causes of a problem in order to 

establish long term and sustainable solutions (The Donella Meadows Project, 2016). Meadows considers 

a system as a group of elements interconnected with one another whom interact with each other in order 

to fulfill a specific role (Meadows, 2008). Hence, the systemic analysis allows to take into consideration 

the interconnections of simple components (elements), within a more complex entity (system), that are 

only taking meaning from their connection to one another and to which the whole is irreducible. Systemic 

analysis, based on system thinking, consists of studying an issue by considering the system in which it 

evolves. The system itself is a complex entity composed of simpler elements that interact with one 

another. These are interconnected and influence each other. The links and forces that exist between these 

elements make up the system and govern it, however, the system can not be reduced to an element that 

is part of (Bertalanffy, 1968).  
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In this research, the “system” to be analysed is the aquaculture sector in Mauritius island, and its main 

purpose is to divert the Mauritian economy by developing “the blue economy”. Thus, the systemic analysis 

of the impacts that would result, from the establishment of aquaculture in Mauritius, leads to an 

understanding of the elements that make up this system and the relationships that unite them. This will, 

then, open to a deep comprehension of the environmental, social and economic debate that is occurring 

in the Mauritian society which would favor the elaboration of adapted, sustainable, respectful and realistic 

solutions (Dinelle, 2018; Meadows, 2008).  

For the purpose of this research, the empirical data were collected using the systemic approach of thinking 

in systems, as explained by Meadows (2008). However, FAO aims to implement the Ecosystem Approach 

to Fisheries (EAF) and Aquaculture (EAA). These approaches are guidelines for promoting safe and 

effective management of fisheries resources from captured fishing and aquaculture in order to consider 

and integrate all key elements that may affect the ecosystem. The EAF and the EAA are strategies 

developed and promoted by FAO to respond to the need of establishing frameworks for the “[…] planning, 

development and management of sustainable fisheries and aquaculture […]” (FAO, 2018, p. 120). It also 

accounts for the effects that fisheries and aquaculture may have on the ecosystem as much as for the 

effects that other sectors may have on fisheries and aquaculture. Furthermore, the framework provided 

by EAF and the EAA takes into consideration the social and economical aspect of sustainability and the 

governance context and structure in which the fisheries or aquaculture sectors are established (FAO, 

2018).  

Since FAO already applies a systemic strategies to develop sustainable and integrated management 

framework, the methodology pursued for this research has been inspired by the key features of the 

Ecosystem Approach to fisheries and aquaculture presented at page 121 of its latest report on “The State 

of World Fisheries and Aquaculture” (FAO, 2018). The appendix 6 presents the eight key features of the 

EAF and EAA framework. The author chose to go in the same direction as the key features of the EAF and 

EAA framework, since they are characteristic of a participatory risk-based management process adapted 

to fisheries and aquaculture sectors. Four key features out of eight inspired the author’s methodology in 

her motivation to use the systemic approach. The researcher focused on the following key features:  

• to favour a wide stakeholder participation (key feature #1), 

• to take into consideration all important elements of a fishery and aquaculture system such as: 

social, economical, governance and environment, as well as external drivers such as climate 

change (key feature #2), 
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• to make decisions, or recommendations in the author’s study, based on the “best available 

knowledge” (FAO, 2018, p. 121). They should include scientific and traditional knowledge (key 

features #4), 

• to focus on concerns related to sustainable development that needs attention, identification and 

hierarchization through a formal participatory process (key features # 5)  

The above points serve as a base for the systemic approach used throughout the research as well as for 

the elaboration of recommendations. 

3.9 Limits 

The methodology chosen to carry out a systemic analysis of the environmental and socioeconomic impacts 

of the establishment of aquaculture in Mauritius faced a series of limits and challenges, such as: the 

representativeness of the results, the time factor, the interpretation of the answers received, and the 

validity of the answers. 

Firstly, the representativeness of the results is one of the main limits of the research. In fact, it was 

impossible to interview all the stakeholders of the Mauritian aquaculture sector. Thus, although a systemic 

and global approach has been prioritized during the data collection, the analysis is based on partial 

information, which does not represent the whole reality of the case (Roy, 2010). The impossibility of 

meeting all the stakeholders is probably linked to the relatively short time spent on the field, the lack of a 

positive response by the stakeholders approached to be interviewed or simply by the fact that some 

stakeholders were not identified. Concerning the external validity, the case study method is criticized for 

looking at cases that are not representative of the whole, meaning that the people selected to be 

interviewed are not representative of the entire society. In fact, it is not scientifically accepted to 

generalize the national view and perception towards the implementation of aquaculture in Mauritius, 

based on the words of one person (Roy, 2010). To avoid this mistake, organizations of citizens and 

businesses were approached, and their president, whom represents the organization and its members, 

was interviewed. This person was able to express the opinion and views of its members as well as the 

nuances and divergent perceptions within the members of the association.  

Secondly, the short amount of time spent on the Mauritian territory is also another limit to consider. In 

order to achieve a systemic study, the author believed it was essential to carry out field works. Indeed, 

this allowed, not only to meet various stakeholders, but also, to go to aquaculture sites, to better 

understand the socioeconomic context, the way people live, their culture and customs, because, indeed, 
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all these elements influence the way the community perceives the establishment of a new economic 

activity such as aquaculture. Thus, field works add richness and accuracy to the observations, and it favours 

that the recommendations will respect the values and culture of the citizens and respond to their fears in 

a specific manner. However, a short period spent on the field could prevent to achieve a deep 

understanding of the culture and socioeconomic context. Therefore, specific recommendations that 

respect people’s values can be elaborated, but they may be missing some important elements or nuances.  

Thirdly, the responses of the people interviewed could have been misinterpreted by the author due to the 

language barrier. Although the majority of the interviews were held in French, Mauritians’ native language 

is creole. French is considered their common professional language and English is used for written official 

documents. Therefore, most of the educated people have a good level in French and English (V. 

Kauppaymuthoo, personal communication, 26th of March 2019). However, the fact that the interviews 

were not held in their first language could have influenced the way the people understood or answered 

to the questions asked, as much as it could have affected the depth of the conversation, especially with 

the fishermen and the president of the fishermen’s Union. The language barrier is a very subtle, but 

important, limit that needs to be taking into account, since it can alter the comprehension of the 

information given by the stakeholder to his interlocuter (Dinelle, 2018).  

Fourthly, it is possible that the people interviewed did not answer sincerely to the questions being asked 

to them by fear of the author’s opinion. In fact, it is not impossible that the stakeholders minimized their 

opinion on certain aspects knowing the position of the interviewer. It is plausible that the person being 

interviewed is on his guard to disclose his honest opinion about the establishment of aquaculture in 

Mauritius. The analysis being made upon the information collected during the interviews, if the 

stakeholder does not express his honest opinion or omit to disclose certain elements regarding a question 

asked, the analysis will therefore be impacted (Dinelle, 2018). 

As expressed throughout this chapter, the goal of the methodology elaboration is to convey a research 

with a solid base, which aims to extract the important elements to reflect, as much as possible, the reality. 

Now that we have elaborated on how the interviews were performed, we can analyse the results 

extracted.  
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4. DATA ANALYSIS AND PRESENTATION 

The following section presents the work core of the research, which corresponds to analysing the data 

collected during the author’s stay in Mauritius and through the meetings with the stakeholders. This 

section aims, not only to present the results and findings, but also to answer the initial research question 

which aims to identify and understand the socioeconomic and environmental impacts and concerns of the 

implementation of aquaculture in Mauritian waters.  

To answer the research question, the author will have to make a systemic and meticulous review of the 

data collected. The following section will present and explain the author’s primary and secondary data 

collected by the thinking in system methodology approach. The analysis of the data aims to identify the 

potential impacts of aquaculture which will later allow the author to suggest good practices and 

recommendations. The impacts have been separated in two dimensions; the environmental impacts and 

socioeconomic concerns. Summary tables are presented for each dimension in order to portray the 

systemic approach that has been performed throughout the data collection and analysis.  

4.1 Environmental concerns  

Four impacts can be identified by the analysis of empirical and secondary data: wastes and pollutant 

discharge, coral’s health and resilience, the presence of exotic species, and the vulnerability of Mauritius 

towards climate change. The following section will explain the different environmental impacts identified 

and will highlight the connections that link them to one another. In fact, we will understand that the 

consequences linked to the occurrence of one of these factors contribute to amplifying the consequences 

caused by another factor, which explains the presence of a positive feedback loop in the environmental 

dimension of the impacts caused by the implementation of aquaculture in Mauritius. Appendix 7 presents 

a summary of the systemic analysis regarding the environmental impacts and their effects and interactions 

on other components of the environment.  

4.1.1 Wastes and pollutant discharge 

Wastes and pollutant discharge is one of the four major impacts on biodiversity conservation arising from 

aquaculture along with land use, exotic species and the pressure on wild populations, as identified by De 

Silva in her research on global impacts of aquaculture on biodiversity and conservation (2012). From the 

same point of view, many Mauritian people perceive aquaculture as a threat to water quality, the seabed 

and as an important contributor to the attraction of sharks. These would result from the wastes and 

pollutant discharge in the water from the cages and pens (Conservation Director of MWF, personal 

communication, 15th of March 2019; Fishermen from Bambous Virieux, personal communication, 22nd of 
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March 2019; President of SUA, personal communication, 15th of March 2019; V. Kauppaymuthoo, personal 

communication, 26th of March 2019).   

In Mauritius, the concern of wastes and discharges has arisen from the change in water quality close to 

Ferme Marine de Mahébourg (FMM) in Pointe aux Feuilles since its installation in 2002. When the FMM 

completed an EIA for the extension of the existing fish farm in three additional fish farming zones, a 

petition against the project was submitted to the Ministry of fisheries and the Ministry of Environment. 

One of the issues highlighted in the petition was that “the extension will be detrimental to the marine 

ecosystems of eastern Mauritius” as proclaimed by Ivor Souci, the spokesman of a hundred professional 

fishermen from Bambous Virieux and coastal villages in the region (Le Mauricien, 2015, 3rd of September).  

In FMM’s EIA, the company acknowledged the identification of wastes and discharges as a possible impact 

from the extension of their fish farm. “The EIA Guideline for Fish Farming in the Sea” requires that the 

industries apply mitigation measures to ensure pollution control. However, a visit of the FMM with 

fishermen from Bambous Virieux allowed the author to see the installations and to acknowledge the 

turbidity of the water close to the cages. The fishermen confirmed that the water is often turbid and that 

it was not an exceptional event. They also mentioned that an oily pellicle was constantly present at the 

surface of the water (Fishermen from Bambous Virieux, personal communication, 22th of March 2019).  

One of the experts, also confirmed the turbidity of the water close to FMM. He explained that a few years 

ago, many social and environmental impacts began to rise in the region. FMM had a permit allowing it to 

perform aquaculture under the condition that no nuisance to fishermen and to nautical activities would 

be tolerated. As conflicts started to arise between FMM and fishermen regarding the water quality and 

the increase in shark presence, the Ministry of Fisheries mandated a commission where a field visit would 

be done to elucidate the reasons behind the conflict. As part of this commission, technicians hired by the 

Ministry, and the self-employed expert met by the author, representing the Fishermen Union’s expert, 

went at FMM to inspect the installations and to take water samples. The ministry’s technicians and the 

self-employed expert quickly noticed the water was troubled with an important concentration of organic 

dissolved carbon from fish wastes and food. An oily pellicle was also present at the surface of the water. 

From the 15 governmental divers, only one stayed in the water and collected samples. The others got out 

of the water due to poor visibility. The self-employed diver also took water samples. The results from the 

samples taken by the Ministry of Fisheries’ technicians were never published. Some suggested it was 

because the water composition at FMM was not in accordance with the norms (V. Kauppaymuthoo, 

personal communication, 26th of March 2019).   
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Furthermore, it was noticed that copper (II) sulfate (CuSO4) was an ingredient of the fish feed at FMM (V. 

Kauppaymuthoo, personal communication, 26th of March 2019). This substance, added to fish food to 

decrease the chances of diseases and bacteria proliferation, is very toxic for aquatic plants and animals. In 

fact, copper (II) sulfate has been recognized for its use in pesticide products in the United States since 

1956. Thus, it is used to kill bacteria, algae, roots, plants, snails and fungi. The toxicity of the substance 

depends on the copper content. Although copper is an essential mineral naturally found in the 

environment, it does not take a high concentration of copper for it to become toxic to the fauna and flora. 

As much as copper sulfate does not strongly affect bees and birds, it has a detrimental affect on fish and 

aquatic life. This is partly due to the fact that copper sulfate is very soluble in water. Juvenile fish of several 

species are very sensitive to copper. Even small doses can be harmful to fish and water organisms. Maybe 

the concentration used in the fish feed at FMM is not enough to kill the farmed fish but can undoubtedly 

cause consequences on the surrounding aquatic organisms such as crustaceans (National Pesticide 

Information Center [NPIC], 2012). In fact, copper sulfate sinks, binds to the soil, accumulates and persist 

on the seabed and eventually enters into other natural systems (NPIC, 2012).  

Another impact noticed by the fishermen of Bambous Virieux caused by the wastes and discharges from 

fish farming is the decreasing number of their catch. In fact, they have noticed that fish are attracted by 

the wastes and odours at the base of the pens, such as fish feces and the sinking extra fish food. These fish 

are not accessible to fishermen, as they must keep a minimum distance of 300m away from the cages, 

otherwise they could receive a fine from FMM (Fishermen from Bambous Virieux, personal 

communication, 22sd of March 2019). As a result, the fishermen catch fewer fish, which causes other 

socioeconomic consequences, that will be described further.  

Finally, the fishermen noticed that bulldog sharks are more present in the region since the installation of 

FMM in 2002 (Fishermen from Bambous Virieux, personal communication, 22sd of March 2019). Just like 

the fish are attracted to the wastes coming from the fish pens, so are the sharks. In fact, sharks have a very 

sensitive sense of smell. Hence, the cage containing a high density of fish will generate an important 

amount of smelly wastes. Sharks can smell these odors from miles away, which can attract them towards 

the source (Mauritius Scuba Diving Association [MSDA], 2014; V. Kauppaymuthoo, personal 

communication, 26th of March 2019). The fishermen explained that sharks were seen in the region before 

fish farming started, but they were never as numerous. During the meeting, the fishermen expressed their 

fear towards the shark’s threat (Fishermen from Bambous Virieux, personal communication, 22th of March 

2019). Furthermore, the same self-employed diver mentioned above said FMM had installed nets at the 
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bottom of their cages in order to prevent fish pens to rip when a shark attacks the pens to feed itself. He 

has also mentioned that FMM are killing sharks that are swimming close to the cages and that they sundry 

the shark fins on their building’s rooftop. However, FMM has never mentioned that sharks were more 

present and never admit their techniques to prevent the shark attacks on their cages. If they did, it would 

automatically put them on the list of potential causes to the shark increase in the region (V. 

Kauppaymuthoo, personal communication, 26th of March 2019).   

Wastes and pollutants discharge are impacts that interact with other components of the environment 

which ultimately cause other consequences. Corals are very sensitive to a change in water composition 

(NT and PT), algae growth, water temperature and water acidity. An increase in pollution, sediments and 

dissolved organic carbon coming from aquaculture wastes can considerably modify one or more of these 

components, which will contribute to the coral deterioration and change of the benthic ecosystem (A. 

Fields, class notes ECOL 3423, February 2016; De Silva, 2012; Naylor et al., 2000; V. Kauppaymuthoo, 

personal communication, 26th of March 2019; Zhang et al., 2015). The ministry of environment of Mauritius 

is aware that wastes are an important impact caused by this activity. However, the FMM still continues to 

perform aquaculture the same way. Little changes are being brought to decrease the long-term damages. 

FMM have been established in Mauritius since 2002 and had recently submitted an EIA to enlarge their 

farm, which have been accepted by the Ministry of Environment. If the issue of wastes and discharge is 

not being more regulated and restrictive by the government when it is question of a medium-sized farm, 

how will the government handle the wastes and effluent discharges from a large aquaculture farm such 

as Growfish? What will be the consequences? Those are the questions the community of Mauritius ask 

and the lack of answers and action from the government contributes to nourish their fears (V. 

Kauppaymuthoo, personal communication, 26th of March 2019).  

4.1.2 Corals health and resilience 

The lagoon surrounding the country plays a crucial role for the Mauritian community. As it has been seen 

in chapter one, the lagoon is one of the main tourist attractions and it also plays the role of a nursery for 

many species of fish, being one of the main food sources to the community of Mauritius. However, fishing, 

coastal development, scuba diving, swimming, surfing, diving, boating, whale and dolphin watching, 

importation and exportation boats, sewage discharge, industry wastes, etc. are all activities that increase 

the pressure on the coral reef (Conservation Director of MWF, personal communication, 15th of March 

2019; Ocean Health Index, n. d.; V. Kauppaymuthoo, personal communication, 26th of March 2019). These 

anthropic pressures create long-term consequences and make the coral reef more vulnerable to future 
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threats such as climate change (CC) and ocean acidification from an increase in CO2 dilution (A. Fields, class 

notes ECOL 3423, February 2016). Indeed, it decreases its resiliency towards environmental changes highly 

suitable to happened with climate change (Conservation Director of MWF, personal communication, 15th 

of March 2019; Ocean Health Index, n. d.; V. Kauppaymuthoo, personal communication, 26th of March 

2019;). The implementation of aquaculture will be another pressure that will add up to the list. Growfish 

was previously supposed to install its pens in the lagoon, close to Flic en Flac. When the author met with 

the adviser in information matter of the Ministry of Ocean Economy on March 14th 2019 and when the 

question was brought up of allowing Growfish to install their cages in the lagoon, the adviser mentioned 

that the Ministry had reconsidered the question and had obliged Growfish to put their installations at a 

distance of 500m away from the lagoon. However, this claim has not been published in any official 

documents, meaning that it has no legal value (Legal counsel of SUA, personal communication, 25th of 

March 2019). Furthermore, every study consulted, and experts or associations met during the empirical 

data collection agreed that 500m does not prevent the pollutants coming from the fish pens to pollute 

further away than its source of emission. Therefore, the coral reef would still be impacted although the 

pens are being installed 500m away from the lagoon (Conservation Director of MWF, personal 

communication, 15th of March 2019; Da Silva, 2012; PADI instructors, personal communication, 21st of 

March 2019; Legal counsel of SUA, personal communication 25th of March 2019; President of Oceanyka, 

personal communication, 13th of March 2019; President of SUA, personal communication, 15th of March 

2019; R. Carignan, personal communication, 2nd of May 2019; V. Kauppaymuthoo, personal 

communication, 26th of March 2019). A research, performed in 2011 on the state of world coral reefs, 

shows that reefs of Mauritius are mainly at high risk, as shown on figure 4.1, due to overfishing, rising 

water temperatures and other anthropic stressors (Burke, Reytar, Spalding, and Perry, 2011; Le Mauricien, 

2011, 21st of August).  

 

 

 

 

 

Figure 4.1 Reef at risk in the Indian Ocean (taken from: Burke et al., 2011, p. 21) 
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Presently, the coral reefs in Mauritius are not doing very well. Many stressors keep adding up to the list 

every year and it is in the government’s power to regulate and ensure that activities affecting the reefs be 

limited and monitored (Burke et al., 2011; Le Mauricien, 2011, 21st of August). 

Estimates have been performed to understand the risk evolution of coral reefs worldwide. Figure 4.2 

shows the present state of coral reefs in every region of the word and the 2030 and 2050 estimations. The 

projections consider that current local stressors stay the same through time and that only water 

acidification and water temperature change. 

 

 

 

 

 

 

 

 

Figure 4.2 2030 and 2050 Projections of global reef at risk (taken from: Burke et al., 2011, p. 16) 

There are two conclusions that we can understand from figure 4.2. Firstly, the Indian Ocean, which 

comprises 13 % of the global reef, is the second region where reefs are the most at risk in the present time 

and, secondly, in 2050 it is estimated that all reefs in the Indian Ocean will be at risk (Burke et al., 2011). 

These projections do not take into consideration increasing anthropic stressors such as mariculture 

performed inside the lagoon and the fact that SIDS communities are more vulnerable to the consequences 

caused by coral reefs degradation than continental countries. Therefore, although the degradation of 

Mauritian’s coral reef does not occur as fast as in other regions of the globe, the impact induced on the 

population is a lot more threatening (WorldRiskReport, 2018).  

4.1.3 Exotic species 

The cause of people’s fear towards invasive alien species (IAS) comes from, among other things, the escape 

of umbrina from FMM in April 2018 and earlier.  
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Many factors can cause the pens or nets to break, leading to the escape of a large number of fish. These 

factors include: cyclones, high waves, vandalism, predator attacks or simply, a technical malfunction or 

mistake. Therefore, as much as the aquaculture businesses promise to use the most advance technology 

to minimize the risk of pollution and the release of IAS, some events mentioned above are uncontrollable. 

At FMM, for example, it has been noticed that a large amount of umbrina, a carnivorous fish originating 

from the Mediterranean Sea, have escaped their pens in April 2018 (President of SUA, personal 

communication, 15th of March 2019; SUA, 2018; V. Kauppaymuthoo, personal communication, 26th of 

March 2019). The FMM mentioned it was caused by vandalism, however, SUA claimed the size of the holes 

was so important that it was surely done by a shark. Furthermore, SUA affirmed that FMM is very well 

supervised, human’s presence would have been noticed (La Rédaction, 2018, 19th of July).  

The red drum fish is another fish being farmed at FMM and that have escaped from the cages during the 

event of April 2018 (President of SUA, personal communication, 15th of 2019; TimeStrip, n. d.). The red 

drum is known for being a very competitive and opportunistic species. It is also known to have invaded 

the waters of Taiwan (Liao, Chen and Shao, 2010). It was primarily imported to Taiwan for aquaculture 

purposes by the Taiwan Fishery Research Institute in 1987. Since 1998, the red drum is commonly found 

in the wild due to escapes from cages, as well as other reasons. It originates from the Atlantic coast of the 

United States, from Long Island to Florida and the Gulf of Mexico. Crustaceans, mollusks and smaller 

pelagic fishes are the main food sources of the Red Drum, which can cause important impacts on the local 

marine fauna and flora when the population is not controlled by predators or competition (Liao et al., 

2010). In the past decade, two major marine invasions have attracted the attention of citizens, scientists 

and political authorities and have caused serious consequences on the local ecology in two regions of the 

world; the hawaii marine snapper, Lutijanus kasmira, which has become the second most abundant fish 

species in Hawaii, and the Pacific lionfish, Pterois volitans/miles, which invaded the Atlantic coast south of 

the United States (Liao et al., 2010; Whitfield et al., 2007). The successful invasion of the Hawaii snapper 

is mainly due to its fast growth and low competition, which would undoubtedly be the same for the red 

drum if released in Mauritius waters (Liao et al., 2010). As for the lionfish, it has populated the West 

Atlantic because of its capability to easily adapt to new niches, its diversified diet and low competitors and 

predators (Whitfield et al, 2007). The red drum in Taiwan became an IAS, more or less, the same way as 

the lionfish. In fact, due to overfishing the fish communities and their abundance have changed, leading 

to a decrease in local species, which opened new niches to the most competitive new species, in that case, 

the red drum fish (Liao et al., 2010; Liao, Chen, Shao and Tu, 2004). Mauritius local fish communities also 

face challenges due to overfishing which opens niches for other species to established themselves in the 
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ecosystem (Burke et al., 2011; Liao et al., 2010). Therefore, red drum fish escaping from their aquaculture 

net could cause detrimental consequences on the local fauna and flora, just like it did in Taiwan.  

Although many attempts have been performed over the last two decades to reduce the impacts caused 

by the establishment of exotic species in the lagoon, the problems posed by the IAS seem to be increasing 

over the years, as shown in figure 4.3. Indeed, the number of IAS increases as the proportion of natural 

habitat and native species decreases (National Invasive Alien Species Committee [NIASC], 2008).  

 

 

 

 

 

 

Figure 4.3 Cumulative habitat loss, vertebrate introduction and extinctions on Mauritius (taken from: 
NIASC, 2008, p.9) 

The impacts induced by IAS are cross-sectoral, however, the traditional approaches to IAS management in 

Mauritius, and internationally, has always been sectoral and have been based on the “fire-fighter” actions. 

In order to move towards a “comprehensive and coordinated approach” to counteract the establishment 

of exotic species and to respect the engagement to international agreement of the Convention on 

Biological Diversity, the Republic of Mauritius established the National Invasive Alien Species Committee 

(NIASC) in 2003. The NIASC, composed of representatives from the agriculture, biodiversity conservation, 

health environment, education and private sectors, has elaborated the National Invasive Alien Species 

Strategy for the Republic of Mauritius (NIASS). This report serves as a guide to eliminate and/or minimize 

the impacts of IAS. Considering that Mauritius already faces an important number of stressors on its lagoon 

and that the threat of invasive species is increasing considerably, many stakeholders fighting against 

aquaculture have claimed that the government should take more seriously the consequences of fish 

farming carnivorous fish within the limits of the lagoon and 500m away from it (Conservation Director of 

MWF, personal communication, 15th of March 2019; President of SUA, personal communication, 15th of 

March 2019; V. Kauppaymuthoo, personal communication, 26th of March 2019). As the NIASC stipulates; 

“all IAS problems are the direct or indirect result of decision made by individuals or groups of individuals 
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operating within the prevailing economic, political and social systems.” (NIASC, 2008, p.8). By allowing the 

EIA permit to Growfish to install pens at sites Bambous 1 and Bambous 2, as presented at the appendix 8, 

and by granting the EIA permit to FMM to enlarge their farm to produce exotic fish species, the Ministry 

of Environment and the Ministry of Ocean economy are not going in the same direction as the NIASS 

recommends. In fact, the report stipulates that; “the negative impacts of invasive alien species on the 

economy, environment and society [should be] avoided, eliminated or minimized” (NIASC, 2008, p.3).   

4.1.4 Climate change vulnerability 

The numerous people met during the author’s stay in Mauritius allowed her to understand another fear 

of the community towards aquaculture. The fear that aquaculture would enhance Mauritius’ vulnerability 

to climate change (CC) is very present within the scientific community and environmental groups 

(Adapt’Action, 2019, March; Conservation Director of MWF, personal communication, 15th of March 2019; 

President of SUA, personal communication, 15th of March 2019; V. Kauppaymuthoo, personal 

communication, 26th of March 2019). As explained in chapter one, the coral reef protects the island and 

decreases its vulnerability to CC, but fish farming could contribute to its degradation (Adapt’Action, 2019, 

March; Burke et al., 2011; V. Kauppaymuthoo, personal communication, 26th of March 2019).  

During her stay in Mauritius, the author had the opportunity to accompany Mr. Kauppaymuthoo to a 

conference he gave with his colleagues on the vulnerability of Mauritius to climate change. This initiative, 

from the Ministry of Environment, mandated experts to identify the most vulnerable sites to climate 

change on Mauritius island. The experts selected six sites they considered being the most vulnerable to 

erosion and flooding and, ultimately, to climate change. Flic en Flac, Bel Ombre, Nouvelle-France, Grande 

Baie, Port-Louis and Trou d’eau douce are the six most vulnerable region to CC in Mauritius, as presented 

in appendix 9. As we can notice when we superimposed the aquaculture sites map, as seen on appendix 

8, with the vulnerable sites map, it is understandable that the fish farming sites number 15, 16, 17 and 18 

are closed to the vulnerable region of Flic en Flac and that the fish farming sites number 19, 20, 22, 23 are 

near the vulnerable region of Grande Baie. That means that out of 31 aquaculture sites, eight are 

positioned close to a vulnerable region. This does not only proof that both the Ministry of Environment 

and of Ocean Economy do not communicate their long term projects, but it also means that fish farming 

will increase the pression on the corals which, on the long term, might exacerbate the vulnerability of 

these two regions to CC.  

During the conference, the experts presented some facts on meteorological threats faced by Mauritius 

and how climate change exacerbates these meteorological events. In fact, they explained that on average, 
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the sea level rises globally by about 3mm/year, due to an increase in temperature causing the swelling of 

the water by the expansion of the masses. On the other hand, the increase of the sea level is more marked 

in the Indian Ocean as this one does not “open” towards the Arctic like the Atlantic and Pacific Oceans. 

Instead, it is blocked by the Asian countries. That said, it had been noticed that in Mauritius, the sea level 

increases of approximately 5,6mm/year, almost double the world average. In fact, this contributes to the 

coastal erosion and loss of habitats (Adapt’Action, 2019, March; V. Kauppaymuthoo, personal 

communication, 26th of March 2019).  

In that case, protective measures should be elaborated in order to protect and/or to minimize the pressure 

induced on the coral reef that acts as a shield to the coast of Mauritius and protects thousands of citizens 

and infrastructures from being swallowed by the waves during a cyclone.  

4.1.5 Impact on the megafauna’s migratory patterns 

Following the protests and the legal proceedings of SUA and AHRIM, the Ministry of Ocean Economy has 

claimed that aquaculture would be performed at least 500m away from the reef and beyond. That means 

that fish farming would be performed offshore (Adviser on information matters of the Ministry of Ocean 

Economy, Marine Resources, Fisheries and Shipping, personal communication, 15th of March 2019). 

Although that statement still only represents a “pending” promise, it has arisen another concern from the 

environmental groups; the impact that offshore fish farming would have on the megafauna’s migratory 

patterns and their well-being (Conservation Director of MWF, personal communication, 15th of March 

2019; PADI diving instructors at Tamarin, personal communication, 21st of March 2019; President of SUA, 

personal communication, 15th of March 2019; R. Carignan, personal communication, 2nd of May 2019; V. 

Kauppaymuthoo, personal communication, 26th of March 2019). The Marine Megafauna Conservation 

Organization (MMCO) is a Mauritian Organization that aims to survey, study and protect the marine 

creatures such as whales, sharks, dauphins and turtles. In 2011, the MMCO has started a research on the 

resident sperm whales and the migrating humpback whales visiting the Mauritian waters from May until 

October of every year. The MMCO acknowledged the presence of marine megafauna around the coast of 

Mauritius, mostly in the southern-western region of the island. However, the aquaculture sites Bambous 

1 and Bambous 2, coveted by Growfish, are also located in that region (Marine Megafauna Conservation 

Organization [MMCO], n. d.). In parallel, with the scientific support of l’Agence pour la Recherche et la 

Valorisation Marines (ARVAM), the Mauritius Marine Conservation Society (MMCS) undertook a feasibility 

study for the creation of protected marine areas. For the purpose of that research, they have also studied 

the state of the marine megafauna of the southern-western coastal zone of the island. As presented on 
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figure 4.4, the research reveals the important presence of dauphins and turtle along the coast outside of 

the coral reef (Cadinouche, 2010). The MMCO also identified whale migratory paths along the southern-

western region of the island (MMCO, 2016).  

 

 

 

 

 

 

 

 

 

 

Figure 4.4 Important zones for dauphins and turtles in the Southern-Western region of the island (taken 
from: Cadinouche, 2010, p. 21) 

The presence of cages for fish farming in that region could impact the behaviour of the megafauna. In fact, 

the high density of fish contained in the pens could attract the megafauna which could increase their risk 

of entanglement in the cables and making them more vulnerable to poaching. Furthermore, the 

displacement of vessels around the cages and the use of other tools could create acoustic impacts on 

dauphins and whales which could affect their migratory patterns (Non a elvaz poisson dan lamer, 2017). A 

study performed in 2003 in Australia regarding the state of the right whales (Eubalaena australis), an 

endangered species, shows that although the unsustainable whaling practices were prohibited, the whale 

has not been duly accounted for risk assessments for marine development. The research demonstrates 

that over a spend of 10 years, fatal entanglements had occurred and the likelihood of interaction between 

migrating whales and marine development had increased, which, therefore, prevented the recovery of the 

North Atlantic right whales (Allen and Bejder, 2003). That being said, it is of common knowledge that the 

state of the world’s megafauna is worsening by human marine development. The study highlighted above 

is only an example of the lack of consideration in EIA regarding the consequences induced on the 
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megafauna. In fact, because of poor management and lack of consideration of whale migratory paths, the 

right whale species was not able to recover. Performing aquaculture offshore will undeniably create other 

concerns and impacts on the environment and biodiversity. Before claiming such statement, the 

Government of Mauritius should perform serious and neutral studies, not only to look at the feasibility of 

developing aquaculture in Mauritius, like it has been done by the Aquaculture Mater Plan (2009), but 

rather, to understand and evaluate the impacts of such activity within the coral reef and offshore 

(Conservation Director of MWF, personal communication, 15th of March 2019; Non a elvaz poisson dan 

lamer, 2017; President of SUA, personal communication, 15th of March 2019; V. Kauppaymuthoo, personal 

communication, 26th of March 2019).  

4.1.6 Shark conservation 

In the same line of thinking of what was presented in the previous paragraph, the establishment of 

aquaculture worries many stakeholders regarding the efforts for shark conservation (Conservation 

Director of MWF, personal communication, 15th of March 2019; PADI diving instructors at Tamarin, 

personal communication, 21th of March 2019; President of SUA, personal communication, 15th of March 

2019; V. Kauppaymuthoo, personal communication, 26th March 2019). The development of fish farming 

could contribute to attract predators such as bull and tiger sharks, already greatly present in the lagoon of 

Mauritius. Fish farming will, therefore, put all the sea users at risk of a shark attack. In fact, it has been 

noticed that the same year of the installation of only two fish farm cages in the lagoon of Grande Gaube, 

there was an unprecedented growth of bull and tiger shark sightings close to the cages (Fishermen from 

Bambous Virieux, personal communication, 22nd of March 2019; President of SUA, personal 

communication, 15th of March 2019; V. Kauppaymuthoo, personal communication, 26th of March 2019) . 

The establishment of 31 sites for fish farming purposes (appendix 8) could easily account for more than 

500 cages altogether, since FMM has over 90 cages as shown on figure 4.5.  
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Figure 4.5 Satellite view of the cages of Ferme Marine de Mahébourg (taken from: Google Earth, 2019, 
12th of August) 

There is therefore a high possibility that the farms will act as magnets for the sharks. To prevent attacks 

from happening, it might be possible to see the creation of a shark culling policy (President of SUA, 

personal communication, 15th of March 2019; V. Kauppaymuthoo, personal communication, 26th of March 

2019). However, that would start a never-ending pattern; sharks would continue to migrate towards 

Mauritius seeking for food, they would be massively killed, which would contribute greatly to the decrease 

in the shark populations, and thus, would go against the conservation of species already endangered. 

Sharks are known as being the “cleaners of the sea” as they feed particularly on sick and dead animals, 

preventing diseases from spreading. As they are at the top of the food chain, sharks play a very important 

regulating role in maintaining the marine life balance. Yearly, about 10 deaths caused by shark attacks 

occur worldwide, while over 100,000,000 sharks are being killed every year. In fact, 90 % of many shark 

species have already disappeared in a few decades. Sharks are facing many threats which contribute to 

making them more vulnerable to extinction, such as: long gestation period, which lasts from seven months 

to two years, intensive fishing, human offshore development, and a late sexual maturity (Mauritian Scuba 

Diving Association [MSDA], 2014). Aquaculture might attract shark and, in order to avoid the same scenario 

as in Reunion island, it would be possible to resort to extreme measures, which would be devastating for 

shark populations. In that sense, many stakeholders have claimed their concerns towards sharks 

conservation. 

Each small 

circle 

represents one 

cage 



53 
 

4.2 Socioeconomic challenges 

The following section will present the socioeconomic impacts of the implementation of aquaculture in 

Mauritius. Meetings with different stakeholders and gathering secondary data through literature allowed 

the author to identify eight main social and economic impacts greatly interconnected to one another. 

These impacts consist of: the shark risk, the fragmentation of coastal waters and their opening to foreign 

investors, the food security, the creation of a legal precedent, the laxity of the Ministry to grant an EIA 

permit, the action challenge procedure and law, the sectoral approach to aquaculture and, finally, the 

threat to the tourism sector. 

Appendix 10 presents a summary of the systemic analysis regarding the socioeconomic impacts and their 

interactions with one another, as well as their effects on other social and economical components of the 

Mauritian context. 

4.2.1 The shark risk and the precautionary principle 

Following the numerous interviews, the author can understand that shark risk, as well as the government’s 

failure to use the precautionary principle in granting Growfish’s EIA permit are the main socioeconomic 

concerns in Mauritian community (IonNews, 2019, 2nd of May; Le Mauricien, 2015, 3rd of September; Le 

Mauricien 2019, 2nd of May; Non a elvaz poisson dan lamer, 2017). In fact, although Growfish aims to use 

AKVA technology (see chapter 2), there are still events that are uncontrollable, and technology is prone to 

be faulty or break at one point or another. Therefore, it is in Growfish’s responsibility to elaborate a plan 

that takes into consideration those events and to put into place emergency measures in the occurrence of 

such a scenario. The stakeholders mentioned that they hoped the government would not accept such an 

EIA report to grant a permit, because Growfish does not present sufficient measures, or a solid plan, in the 

event of a shark attraction close to their pens. They believed the government would acknowledge the 

many shark attacks in Reunion island and its disastrous consequences on the tourism sector, after the 

installation of aquaculture. They hoped that although there were no scientific proofs of a causal link 

between aquaculture and shark attacks, the many evidences of their connection would, at least, 

encourage the Ministry of Environment to revise Growfish’s EIA under the precautionary principle. To the 

disappointment of all, the government accepted the EIA permit only under 24 conditions, which none of 

them mentioned the shark risk (Ministry of Environment, 2017).  

From that moment, the stakeholders understood that the government had no intention to apply the 

precautionary principle even though its application in the law for environmental matters has been proven 
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very important, if not, essential to prevent detrimental environmental and social consequences (André, 

Delisle and Revéret, 2010) 

The author has noticed, through her research, that one of Growfish and the Government’s argument 

towards the shark risk is the geological differences between Reunion and Mauritius island. Because 

Reunion island is not surrounded by a lagoon, unlike Mauritius, it was more prone to shark attacks (Adviser 

on Information Matters of the Ministry of Ocean Economy, Marine Resources, Fisheries and Shipping, 

personal communication, 14th of March 2019; President of MOI, personal communication, 14th of March 

2019; V. Kauppaymuthoo, personal communication, 26th of March 2019; Walter, 2017). Today, due to the 

many attacks that occurred over the past few years, the tourism sector is ongoing a significant decline in 

Reunion (De Foucaud, 2013, 2013, 16th of July). Since there are no scientific research that proves the non-

correlation between aquaculture and shark attraction, just the fact that there is a possible link between 

the two, should be a prerequisite to constrain the EIA permit and apply the precautionary principle. 

Furthermore, as it has been explained by mister Kauppaymuthoo, a Mauritian oceanographer, and by 

mister Carignan, a limnologist, sharks are not stopped by the lagoon, it does not act as a “wall” or a “door” 

to prevent them from passing, in fact, there are already many sharks in the lagoon of Mauritius (R. 

Carignan, personal communication, 2nd of March 2019; V. Kauppaymuthoo, personal communication, 26th 

of March 2019).  

4.2.2 Coastal waters fragmentation  

Another concern shared by the population of Mauritius is the fragmentation of their costal waters and 

their opening to foreign private investors (Fishermen from Bambous Virieux, personal communication, 

22nd of March 2019; President of SUA, personal communication, 15th of March 2019; President of the 

Fishermen’s Union, personal communication, 20th of March 2019). In 2007, the Government signed the 

“Aquatic Business Bill”, produced by the Ministry of Agro-Industry and Fisheries and the “Maritime Zones 

Act” was amended in 2011. These changes brought to the law allows the Prime Minister to grant leases to 

private businesses for the “exclusive occupation” of portions of the sea, lagoons and land near the coastal 

waters, while the BOI decides on the validity of the projects. This privatisation of coastal waters could 

result in the increase of deprivation of beaches and lagoon access by the fishermen and the Mauritian 

community as well as tourists (Le Mauricien, 2014, 11th of May). For as long as Mauritius developed as a 

country, Mauritian always had a free and liberal access to the sea, it was always part of their rights. In fact, 

the amendment of the “Maritime Zones Act” gives the power to the Prime Minister to dispose of a 

common good, which goes against the article 538 of the “Mauritian Civil Code” that stipulates that the sea 
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is a public domain and a common property resource (Le Mauricien, 2013, 18th of September; Le Mauricien, 

2014, 11th of May) . However, the Bill puts the lagoon and sea at a risk of morcellement and privatization. 

This can already be seen with the establishment of 31 sites allocated exclusively to aquaculture projects. 

In fact, the aquaculture sites account for a surface of more than 4,581,460 m2, or 642 professional football 

fields, made available to those wishing to exploit the oceanic resources of Mauritius (Le Mauricien, 2014, 

11th of May). 

Although Mauritius is on its way to enter the category of developed countries, it is still considered a 

developing country. Therefore, only a small proportion of Mauritians have the financial capacity and 

leverage to take part to the development of large-scale aquaculture projects. As a result, the Bill will favor 

foreign investors (up to 80 % of all projects) instead of local investors, Growfish is one example (Le 

Mauricien, 2014, 11th of May; Walter, 2017). 

Meeting with SUA, fishermen and the president of the Fishermen’s Union allowed the author to 

understand their concern regarding that matter. In fact, from generation to generation fishermen have 

been fishing in the same areas. Their knowledge has been transferred to them by their fathers and 

grandfathers; there is a sense of belonging and duty that resides in these areas (Fishermen from Bambous 

Virieux, personal communication, 22nd of March 2019; President of SUA, personal communication, 15th of 

March 2019; President of the Fishermen’s Union, personal communication, 20th of March 2019). Behind 

these sites chosen for economic development hide stories, traditions and customs, that are now removed 

from the community to satisfy the interests of a minority.  

Although the artisanal fishery does not bring a very large amount of money for the country, it still consists 

of a job and an activity that has been practiced for many years and has forged the history of Mauritius. 

Even though the government wants to diversify the economic sectors of the country, it can not sweep 

away an activity so important for the Mauritian community.  

4.2.3 Food security 

The UN and politicians claim that fish farming will favour food security by allowing the country to feed its 

people with local and healthy food (Adviser on Information Matters of the Ministry of Ocean Economy, 

Marine Resources, Fisheries and Shipping, personal communication, 14th of March 2019; UNCTAD, 2014).  

However, what may be written in the official papers of the politicians and the UN on that matter might 

not be exactly what happens once aquaculture is in place in the SIDS, such as Mauritius. Many stakeholders 

met suggested otherwise. Fishermen from Bambous Virieux, for instance, claimed that aquaculture 
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deprive them from fishing as many fish as before the installation of FMM. In order to maintain, more or 

less, a regular income, the fishermen have to sell the same amount of fish, therefore, keeping less for 

themselves and their family. There are over 3000 registered fishermen performing artisanal fishery in 

Mauritius, which correspond to a significant amount of people that will be impacted by the national 

implementation of aquaculture and even more considering the non registered fishermen and their family 

(FAO, 2006; Fishermen from Bambous Virieux, personal communication, 22th of March 2019; President of 

the fishermen’s Union, personal communication, 20th of March 2019). Keeping less fish for themselves 

leads them to either compensate with fewer nutritive food or to eat less, which, in both situations, leads 

to a poorer diet. In order to capture more fish, they must go beyond their usual fishery limits, which makes 

them spend more fuel and is more time consuming. It also exposes them to the rough and bad weather of 

the sea. Furthermore, because aquaculture sites are private, the fishermen must keep a minimum distance 

of 300m away from the cages, which prevents them from fishing the wild fish attracted under the cages 

(Fishermen from Bambous Virieux, personal communication, 22nd of March 2019; Le Mauricien, 2014, 11th 

of May). These conditions are not sustainable for fishermen and will not help them to get out of a 

precarious financial situation or even of poverty (President of the fishermen’s Union, personal 

communication, 20nd of March 2019).  

Meeting with many stakeholders allowed the author to understand that “food security” is mainly a pro-

aquaculture argument used in official papers. However, field experience proves otherwise. Putting 

forward the argument of food security does not reflect the reality of the most vulnerable people, such as 

fishermen and their family, once large-scale aquaculture projects are put in place. Aquaculture may 

globally contribute to food security, but on the local scale, many factors come into account and questions 

need to be asked, such as:  

• What type of fish is being produced, are they species the Mauritians eat and appreciate?  

• Does it correspond to traditional Mauritian dishes?  

• Will it be affordable to every Mauritians to consume it, or will it be mostly for tourists?  

• Is the main proportion of the production destined for exportation or for the local market? 

In the case of Growfish, the fish that would be produced is cobia, which is a carnivorous fish not very 

appreciated by Mauritians. Growfish aims to produce fish that will be exported to the European market, 

not to be sold locally (BOI and IDEE, 2007).  
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One of the stakeholders claimed that the argument of food security is false since Mauritians do not eat 

red drum, cobia and bar. He also explained that these species are even rarely found on the local market 

(V. Kauppaymuthoo, personal communication, 26th of March 2019). In fact, about 95 % of FMM production 

is being exported, while the remaining 5 % is sold to high-end hotels for tourist consumption (TimeStrip, 

n. d.). Most fishermen find themselves in a precarious financial position, making them more vulnerable to 

poverty and, therefore, to food insecurity. In that sense, aquaculture would not be performed to ensure 

food security and food sovereignty in Mauritius. The field experience suggests that it may, rather, widen 

the gap between rich and poor, and contribute to increase the vulnerability of the poorest.   

4.2.4 Laxity in the granting of an EIA license 

Another concern identified by the author during the interviews was the anxiety of the stakeholders 

towards the laxity in granting an EIA license by the Ministry of environment (Chief Executive Officer of 

AHRIM, personal communication, 20th of March 2019; Legal counsel of SUA, personal communication, 25th 

of March 2019; President of SUA, personal communication, 15th of March 2019; President of the 

Fishermen’s Union, personal communication, 20th of March 2019; V. Kauppaymuthoo, personal 

communication, 26th of March 2019). The law restraining developmental projects that may induce 

consequences on the environment is “The Environmental Protection Act 2002” (EPA). The EPA 2002 

obliges the company wanting to perform aquaculture to produce an EIA report (EPA 2002 section 15). 

Hence, the EIA study and report are being performed by the company itself, not by an unrelated party, 

which ultimately makes the EIA report more prone to being biased (Legal counsel of SUA, personal 

communication, 25th of March 2019).  

In the case of Growfish, not only did the company omitted to take into consideration essential elements 

in their EIA report, but the Ministry of Environment did not verify all the information claimed in the report 

before allowing the project and granting the license (IonNews, 2019, 2nd of May; Legal counsel of SUA, 

personal communication, 25th of March 2019; Le Mauricien, 2018, 29th of November; V. Kauppaymuthoo, 

personal communication, 26th of March 2019). For example, Growfish claimed they would use the renown 

AKVA technology to protect their installations from shark attacks (AKVAGroup, n. d.; Walter, 2017). AKVA 

technology is new for Mauritian authorities, since Growfish is the first company that applies for an EIA 

license to install a large-scale fish farm (Walter, 2017). However, it had been mentioned before The 

Environment and Land Use Appeal Tribunal (ELUAT) that neither the Ministry of Environment nor the 

Director of Environment (DoE) visited AKVA’s installations or discussed with experts from AKVA. The 

Ministry of Environment, therefore, granted a license based upon information given to them by the 
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company itself, and did not verify the validity of the information provided and the feasibility of using AKVA 

technology offshore and in Mauritian meteorological context (Legal counsel of SUA, personal 

communication, 25th of March 2019; Le Mauricien, 2018, 29th of November).  

Although ELUAT removed Growfish license (see section 1.6), the problem is still present (IonNews, 2019, 

2nd of May). The insecurity of Mauritian community, which resides in the fear that the authorities supposed 

to protect the population, the local economy as well as the environment, easily grant the EIA permit and 

neglect the consequences that such a laxity could have on the many facets of the country, is still a 

problematic that needs to be addressed (Legal counsel of SUA, personal communication, 25th of March 

2019; Le Mauricien, 2013, 18th of September; Le Mauricien, 2014, 11th of May).  

4.2.5 Action challenge procedure and law 

The procedure to action challenge in Mauritius and to be eligible to participate to a public consultation to 

a proposed project is based upon the principle of locus standi, a restrictive measure put in place during 

the British colonization (USLegal, n. d.). To action challenge, you must prove your locus standi (Legal 

Counsel of SUA, personal communication, 25th of March 2019; USLegal, n. d.). 

The law, in Mauritius, compels the companies wanting to develop a project to consult the community in 

the area where they want to establish their project. They must, therefore, publish in the newspapers the 

date of the consultation as well as the limit date to action challenge. In the case of Growfish, because their 

project occurs in the ocean and a project of this size has never been realized yet, the only people able to 

prove a locus standi, according to the law in place, were the fishermen living directly in front of the sites 

chosen to develop the fish farms, which correspond to registered fishermen of Albion and Flic en Flac area. 

Among 16 fishermen invited, only five were present at the consultation meeting. Theoretically, before 

putting in place a project, the company must consult the public and should take into consideration their 

concerns regarding the proposed project (EPA, 2002 section 19 (1)). To do so, the public must be informed. 

However, considering that many fishermen in Mauritius are illiterate or do not read the newspapers every 

morning because they go fishing, the fact that there was not many people present at the meeting or that 

no fishermen action challenged does not mean that the community agrees with the project (Legal counsel 

of SUA, personal communication, 25th of March 2019; President of the Fishermen’s Union, personal 

communication, 20th of March 2019). It could also mean that the message was not delivered correctly or 

was not adapted to the public concerned, which is the investor’s and the DoE’s responsibility to do so. It 

is also possible that some fishermen were not present at the public consultation or did not action challenge 

because of a lack of resources (financial, time, education, etc.) or because they do not know how the legal 
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system works and what are their rights. AHRIM, SUA and many other stakeholders claim their right to 

participate to public consultations because they can proof their locus standi regarding aquaculture 

projects. They also want to be heard and considered by the political authorities and the investors (Chief 

Executive Officer of AHRIM, personal communication, 22nd of March 2019; Legal counsel of SUA, personal 

communication, 25th of March 2019; President of SUA, personal communication, 15th of March 2019; 

President of the Fishermen’s Union, personal communication, 22nd of March 2019; V. Kauppaymuthoo, 

personal communication 26th of March 2019). 

Lastly, no later than 14 days after a submission of an application for an EIA license, the Director of 

Environment has the duty to inform the public in the Gazette as well as in two consecutive issues of two 

daily newspapers. In these articles, are specified the time limit for the submission of public comments. The 

public comments shall be submitted no later than 21 days after the date of publication in the Gazette (EPA, 

2002 section 20 (3)). A meeting with the legal counsel of SUA helped the author understand that 21 days 

is far from being sufficient for experts to make analysis and reports, and for the stakeholders to elaborate 

a solid document to action challenge a project. The legal counsel explained that it automatically puts them 

in a disadvantageous position regarding the acceptancy of the project (Legal counsel of SUA, personal 

communication, 25th of March 2019).  

4.2.6 Sectoral approach to aquaculture 

The stakeholders mentioned the dichotomy between the projects of the different ministries that 

constitute the government, as well as the conflicting development orientations they are trying to put in 

place (President of SUA, personal communication, 15th of March 2019; V. Kauppaymuthoo, personal 

communication, 26th of March 2019). According to the author’s research and the discourses of the people 

interviewed, the different ministries in Mauritius tend to work in silos, which has the effect that the 

projects of one, adversely affect the projects of the other. This can be noticed between the Ministry of 

tourism and the Ministry of Ocean Economy. In fact, they both have divergent missions and objectives. 

The Ministry of Tourism aims to extend the tourism sector as a key to the country’s economical growth 

and to promote Mauritius as a safe and clean touristic destination (Ministry of Tourism, n. d.). On the other 

hand, the Ministry of Ocean Economy aims to develop aquaculture and to make it an economic pillar 

(Ministry of Ocean Economy, Marine Resources, Fisheries and Shipping, n. d.). In fact, by their respective 

vision we understand that the two ministries are both trying to develop a successful economic activity 

when they both contravene to the project of the other.  
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Tourism, already well established and being one of the main economic pillar in Mauritius, aims to a 

constant yearly growth. On the contrary, Ocean Economy, as presented by the UN, is only emerging in 

Mauritius and the vision of the Ministry of Ocean Economy almost suggests that Ocean Economy should 

surpass tourism. Indeed, with the shark risk that is not being taken into consideration by the Ministry of 

Ocean Economy and the detrimental effects it could have on the tourism sector, as well as the non-

consideration of protests and fears coming from the community towards the implementation of 

aquaculture, it is suggested that the Ministry of Ocean Economy does not want to favour the tourism 

sector, but rather goes against it to prioritize its own activities. 

The sectoral approach of the ministries can also be noticed by the setting up of contradictory projects of 

the Ministry of Environment and the Ministry of Ocean Economy, as explained in section 4.1.4.  

Automatically, we can understand the nonsense that resides in this approach. Not only there is a significant 

amount of money that is being lost by the counterproductive effect of ministries that do not communicate 

their projects and orientation, but this example also exposes a much deeper problem that resides in the 

method chosen by the political authorities to ensure the development of the country. Indeed, this example 

illustrates the sectoral approach as a flawed and unstable approach to a country’s overall development. 

Through these interviews some questions arose; how is it possible to build strong and structured social 

links; a flourish, integral and sustainable economy as well as promoting a healthy environment while 

political figures compete under the same government?  

Many authors explain that in order to build strong social bonds, to limit crime and corruption and to 

achieve a flourishing tertiary economy, the people must, first of all, have confidence in the political 

authorities that “guide” them to create a better world. However, to base economic development on a 

sectoral approach goes against this ideology. On the contrary, it encourages people to be wary of its 

government as it does not put in place systems that ensure people’s protection (Pirotte, 2018).  

The sectoral approach to aquaculture is not a direct impact caused by the implementation of aquaculture 

like the ones mentioned above, it is rather the political context in which it would be put in place that is 

questionable, it contributes to a feeling of political mistrust and it arises insecurities within the community. 

(Le Mauricien, 2014, 11th of May; President of SUA, personal communication, 14th of March 2019; V. 

Kauppaymuthoo, personal communication, 26th of March 2019).  
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4.2.7 Creation of a legal precedent 

Following the evaluation of Growfish’s EIA report, the Ministry of Environment had granted the EIA license 

to Growfish, allowing the investors to install their fish farms at Bambous 1 and 2 under 24 conditions (EPA, 

2002, section 23 (2) (a); EPA, 2002, section 24 (3) (a); Ministry of Environment, 2017). The license is highly 

controversial, the case is currently disputed in court. On April 30th 2019, ELUAT has given reason to the 

arguments brought by SUA and AHRIM relating the appeal. Despite the FMM, which was initially a small 

fish farming establishment for a pilot project, Growfish is the first international company to apply for an 

EIA license allowing them to develop aquaculture activities in the waters of Mauritius (Le Mauricien, 2014, 

11th of May). Therefore, the way Growfish’s EIA report will be evaluated, the conditions brought forward 

by the Ministry of Environment, the EIA committee and the DoE, the required monitoring measures as well 

as the means used to enforce the law, are all elements that will strongly influence and direct the way 

aquaculture will be implemented in Mauritius, for other investors and for years to come. In that sense, the 

EIA license granted to Growfish by the Ministry will create a legal precedent regarding the development 

of aquaculture as an economic sector in Mauritius. For this reason, the population and the two associations 

fear that granting a license to an EIA report that omits essential elements to ensure the protection of the 

environment, the marine biodiversity, the safety of the sea users and tourists and, ultimately, the economy 

of the country, would open the door to abuses from foreign investors and to companies wishing to exploit 

the resources of Mauritius, without worrying about the consequences induced by their projects, as even 

the Government does not impose strict and restrictive measures (IonNews, 2019, 2nd of May; Legal counsel 

of SUA, personal communication, 25th of March 2019; Le Mauricien, 2014, 11th of May; President of SUA, 

personal communication, 15th of March 2019; President of the Fishermen’s Union, personal 

communication, 22nd of March 2019).  

All first times mark the future of the next times and forge the development in a very specific direction, 

meaning that the way Growfish’s project will be treated by the authorities, will dictate the development 

of aquaculture in Mauritius and the destiny of the tourism sector. It does not only consist of granting a 

simple licence, but rather, of a decision that has the power to tilt the development of Mauritius towards 

its sustainability or its decline. 

4.2.8 A threat to the tourism sector 

The approach to aquaculture is sectoral. As mentioned previously, aquaculture contravenes to the well 

being of the tourism sector because of predator attraction such as sharks. This has been seen in 

neighboring Reunion island where 21 shark attacks have been reported between 2011 and 2017, nine of 
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which were fatal. Meanwhile, the last unprovoked human-shark confrontation was recorded in the 1980s 

and now Reunion island is considered one of the most dangerous shark-attack spot in the world (Chief 

executive officer of AHRIM, personal communication, 20th of March 2019; Legal counsel of SUA, personal 

communication, 25th of March 2019; Schuetze, 2015). This “shark crisis” resulted in a total ban on entering 

the sea. The Saint-Paul fish farm is blamed by many to be the cause of the increase in predators in that 

region since its opening in 2007 (Chief executive officer of AHRIM, personal communication, 20th of March 

2019; Legal counsel of SUA, personal communication, 25th of March 2019). In that sense, Mauritius is at a 

stage where it has to make a choice between aquaculture or tourism which are directed by two different 

Ministries. Some wonder why it is even a question when tourism is already well established in Mauritius, 

that it is one of the main employers of the island (see section 1.4) (AHRIM, 2018; AHRIM, 2019; Walter, 

2017). In comparison, the few fish farms in Mauritius are in deficit and do not earn much money. For 

example, FMM was bought by an investor who had to inject 400 million rupees, equivalent to 11 million 

USD, simply so the farm could continue to produce, because it was indebted and non-compliant to the 

norms. Hence, to justify that aquaculture is a good economic investment and a solution to economic 

diversification is an argument used by the government to entice the Mauritians not to strike against it, 

some say (Agence de Presse de l’Océan Indien [APOI], 2016; V. Kauppaymuthoo, personal communication, 

26th of March 2019).  

The many stakeholders met during the author’s stay in Mauritius shared the same opinion regarding the 

shark risk and its impact on the well-being of the tourism sector. They worry that the establishment of 

aquaculture would have the opposite effect on the Mauritian economy than what is expected (Chief 

executive officer of AHRIM, personal communication, 20th of March 2019; President of SUA, personal 

communication, 15th of March 2019; President of the Fishermen’s Union, personal communication, 22nd 

of March 2019; V. Kauppaymuthoo, personal communication, 26th of March 2019).  

The previous chapter highlighted the environmental and socioeconomics challenges derived from the 

establishment of aquaculture in Mauritius. However, before providing recommendations, it is important 

to understand the legal framework that governs the implementation of that sector.  
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5. SWOT ANALYSIS OF THE EIA PROCEDURE AND ITS APPLICATION TO AQUACULTURE 

The following chapter will present the legislation behind the aquaculture industry in Mauritius and the 

Environmental Impact Assessment (EIA) procedure. A strengths, weaknesses, opportunities and threats 

(SWOT) analysis of the legislation and of “The EIA Guidelines for Fish Farming in the Sea” (FFG) is also 

performed in order to understand the efficiency of this document and the legislation as much as their 

limits. Finally, this exercise will allow to propose specific recommendations (see chapter 6) to the threats 

and weaknesses identified through the SWOT analysis.  

5.1 Legislative, regulatory and institutional framework for the EIA 

The implementation of aquaculture in the sea of Mauritius is not a new subject. In fact, it has been brought 

up about 15 years ago but has never been put into place. Therefore, many legal documents are presenting 

feasibility research and measures of conduct to perform aquaculture at sea. These documents have 

different purposes but have all brought their share for advancing the establishment of this sector. The 

three documents that directly frame aquaculture development in Mauritius consist of; “The Environmental 

Protection Act 2002” (EPA), which is the law that aims to foster harmony between quality of life, 

environmental protection and sustainable development. “The Report on Aquaculture Master Plan” 

presents the feasibility of aquaculture as an economic activity, and the “EIA Guidelines for Fish Farming in 

the Sea” (FFG) presents the elements required to be studied by the company in order to apply for an EIA 

permit. These three documents will be explained in more details in this section.  

5.1.1 The Environmental Protection Act  

As it has been discussed in chapter one of this essay, the history of Mauritius island is marked by the Dutch, 

French and English colonization. Each of these periods have influenced the actual law system of the 

Republic. In fact, the Republic has acquired characteristics from both French and British legal systems, 

causing the actual Mauritian legal system to be mixed. During the French colonization, numerous 

legislations were put in place, such as the Civil Code and Penal Code (UK Essays, 2018). The idea of 

environmental protection had already appeared when Mauritius was a French colony. However, laws 

regarding environment became better established during the British colonization with “The Rivers and 

Canals Act” (1863) and “The Noise Prevention Act” (1938). The year 1991 was a turning point for 

environmental protection on the island since it was the first time the government took a global approach 

and adopted the “Environmental Protection Act” 1991 (EPA). Before this legislation was put in place, 

environmental issues were addressed according to the component it was affecting: air, water or land. 

However, a more global measure was required. This Act was the initiator of many institutions working to 
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better the environment. The EPA 1991 Act was repealed by the EPA 2002, through which the institutions 

established were kept (UK Essay, 2018). Some new legislations added to the EPA 2002, have the effect of 

binding the state, meaning that “all requirements of this Act shall be applicable to everyone without 

exception, even the Prime Minister when making new projects […] must get an […] EIA license” (UK Essays, 

2018, p.1).  

Five major institutions were created under the EPA 2002. Firstly, there is The National Environment 

Commission (NEC). The NEC ensures the protection of the environment through the elaboration of 

objectives and goals and by settings priorities and policies. Secondly, there is the Police de 

l’Environnement. This institution acts as an authority figure to enforce the environmental laws of 

Mauritius. Thirdly, there is the National Network for Sustainable Development (NNSD). The NNSD consists 

of a forum for discussion and consultation with socially based organisms. Fourthly, the Integrated Coastal 

Zone Management Committee (ICZM) rallies several stakeholders and serves as a coordination platform 

for marine projects and research carried out by the Ministry. Finally, the Department of Environment, 

which was created under EPA 1991. It stipulates that, the Director of the Department of Environment 

(DoE) should carry out duties listed under this Act and execute any other assignment mandated by the 

Minister (Environmental Protection Act 2002; UK Essays, 2018). 

The EPA 2002 also brought forward the EIA formal procedure as presented in part IV. This allows a more 

solid legal framework for environmental management. The EPA 2002 put in place provides a licensing 

regime that requires either a Preliminary Environmental Approval (PEA), for minor activities that do not 

produce a big amount of pollution, or an EIA for all activities presented in Part B of the Fifth Schedule of 

the EPA 2002 (Environmental Protection Act 2002; UK Essays, 2018). 

5.1.2 Report on the Aquaculture Master Plan 

Wanting to develop the aquaculture industry, the government of Mauritius called for a consultation in 

April 2006. The report on the “Aquaculture Master Plan” was then elaborated to study the aquaculture 

potential in Mauritius. The report had several objectives, such as: 

o identify potential coastal or terrestrial sites suitable for artisanal, medium-size or industrial large-

size fish farms,  

o identify the best profitable species to be farmed and the way to produce them, 

o take into consideration the past experiences and the ongoing experiments occurring in Mauritius, 

o suggest production models that suits the demand of potential investors, that respect sustainable 

aquaculture principles and that are environmentally and socially compatible, 
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o adapt the aquaculture sector to the legislation of Mauritius, 

o suggest the best project options and their profitability. 

The report is therefore divided in chapters in which all the above elements are discussed. Eight chapters 

present successively the global context of aquaculture and the industry in Mauritius, the sites choice and 

potential, the species to favour, the most profitable production chain as well as propositions for ways to 

develop the aquaculture sector in Mauritius (BOI and IDEE, 2007).  

The evaluation of potential sites is based on the analysis of ecoclimatic zones and on the logistic 

configuration of the coast of Mauritius. The 21 sites identified by the Aquaculture Master Plan also present 

different production potential as listed below: 

o In the lagoon: 5 to 10 tonnes per year 

o Offshore: up to 15,000 tonnes per year after an adjustment period of a few years 

o Along the coastline: 2,000 tonnes per year 

o In freshwater: 1 to 2,000 tonnes per year 

According to the Aquaculture Master Plan, Mauritius have an annual production potential of 23,000 to 

29,000 tonnes on the short term and of 39,000 tonnes on the long term (BOI and IDEE, 2007; Hamuth, 

2018, 20th of February).  

The recommended species to produce for a large-scale industrial fish farm are the red drum, or umbrina, 

an exotic fish species whose consumption is a developing market in Europe, the United-States and 

Australia. The species is mainly produced in China and Vietnam, although it is not popular on the Asian 

market. The competition for production and export could, therefore, be important with this species. There 

is also the cobia, an endemic species very popular worldwide, particularly in Japan, and the tilapia another 

introduced species, very popular worldwide for its cheap meat. Therefore, most of the species mentioned 

in the report are exotic species aimed to be exported on the American and European market, and they are 

not appreciated by the local community (BOI and IDEE, 2007). 

The types of production are also demonstrated in the Master Plan. Firstly, the report presents the potential 

short-term (1 to 3 years) production methods able to structure the aquaculture sector in Mauritius. The 

first one mentioned is undoubtedly the production method performed at the FMM on the Mahebourg 

lagoon, where cobia and red drums are being produced and sold abroad. This technique corresponds to 

cage farming in the lagoon. These farms should aim for a production of minimum 500 tonnes per annum 

(BOI and IDEE, 2007).   
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The second production method suggested is tilapia breeding in intensive cages destined to local market. 

Therefore, a production of minimum 300 tonnes per year would be sufficient. Reluctance to eat this fish 

is still present in Mauritius, which could become a challenge for future investors (BOI and IDEE, 2007).  

On the medium-long-term (3 to 6 years) the report suggests prioritizing offshore farming of cobia and red 

drum in submerged cages. This type of production requires that aquaculture in Mauritius should be more 

developed in order to have better knowledge and techniques for managing cyclonic swells. This type of 

production aims for exportation in Europe and the United States (BOI and IDEE, 2007).  

Other production methods are presented in this report, but are not the most preferred alternatives (BOI 

and IDEE, 2007). 

The Aquaculture Master Plan also presents an economic assessment of the different production methods. 

Between the four main production methods (cage farming in lagoon, inland aquaculture, offshore 

aquaculture and valorization of barachois for ecotourism) two are of higher interest because of their more 

important turnover, the cage farming in lagoon and offshore aquaculture. In fact, the economic 

assessment of these two production methods shows that the turnover for fish farming in the lagoon 

corresponds to 15 to 30 million of euros, with an investment level of a few millions of euros according to 

the capacity. The return on investment varies between 10 to 20 % according to the commercialisation. 

This type of production would therefore be more profitable with exportation objectives than selling on the 

local market. This sector of production would create some dozen direct and indirect jobs per unit of 300 

to 500 tonnes of fish produced (BOI and IDEE, 2007). 

The other most profitable sector of production is the offshore fish farming, with a turnover of about 40 

million euros and an investment level of some million euros per exploitation. This sector would allow an 

investment return of about 10 % but would create more jobs than the fish farming in lagoon sector, with 

some hundred jobs per production of 2,000 tonnes (BOI and IDEE, 2007). 

Hence, comprising the four types of production, the report claims that the aquaculture sector could 

generate up to 20 to 30 million euro and create 1,500 to 2,000 jobs within the spend of six to seven years. 

These numbers would double with the implementation of offshore fish farming, which would develop later 

than the other production methods, in order for the country to adjust to aquaculture and for technology 

of submerged cages to become more effective (BOI and IDEE, 2007).  

The Master Plan also highlights a possible conflict between fishermen and aquaculture investors and the 

way the ocean is used. The report suggests professional retraining of up to 100 fishermen to work on the 
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farms. However, the report does not mention any conflict between people working in the tourism sector 

and aquaculture investors, because of possible shark attraction (BOI and IDEE, 2007). 

Finally, the report highlights that although Mauritius is an island and that logistical and budgetary 

constraints are more important than in continental context, Mauritius has high potential for aquaculture 

production. Indeed, the island already has certain assets, such as strong will of the state to develop this 

new sector, commercial and technical experience already acquired due to the implementation of FMM 

and the presence of a study center in aquaculture the Albion Fishery Research Center (AFRC) (BOI and 

IDEE, 2007). 

5.1.3 The EIA Guidelines for Fish Farming in the Sea 

As proclaimed in the EPA 2002, all activities, comprised in Part B of the Fifth Schedule, are required to 

receive an EIA license for the activity to be performed. The person or the entity in charge should therefore 

elaborate an EIA, and submit it to the respected authority. Aquaculture is one of the many activities 

mentioned in that section. Any aquaculture companies should therefore submit an EIA and receive a 

license by the Ministry of Environment before any infrastructures are installed (EPA, 2002; Ministry of 

Environment, 2004; Ministry of Environment and National Development Unit, 2009). This section will 

present the purpose and importance of the environmental impact assessment and the FFG. 

What is an Environmental Impact Assessment (EIA)?  

The EIA is a study conducted by the person in charge of the proposed activity which aims to predict the 

environmental consequences of the proposed development project. In order to achieve a complete 

analysis of the possible consequences, the study should favour a multi-disciplinary approach which would 

take into consideration the environmental, social and economic costs and benefits of the different 

alternatives. Furthermore, the EIA aims to study and compare different alternatives regarding the 

methodology, the location, the process, the technology and construction methods used, which would 

therefore allow to choose the alternative with “the best combination of economic and environmental 

costs and benefits” (Ministry of Environment, 2004, p.3). Therefore, the EIA is a decision-making tool that 

helps achieving sustainable development (UK Essays, 2018).  

The EIA report should be submitted to the DoE. The report should include elements that are listed in 

section 18(2) of the EPA 2002 such as the exact location of the project and the purpose of the development 

project. The report should also include the direct and indirect consequences of the proposed project on 

the environment, as much as potential effects. Mitigating measures to avoid the negative consequences 
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or to minimize them should be also included (UK Essays, 2018). The EIA mechanism calls for public 

participation. The EPA 2002 aims for a better quality of life which would be achieved through public 

consultation and environmental protection. However, anyone who wishes to action challenge the 

proposed project, has to prove its locus standi, as explained in chapter 4 (Legal Counselor of SUA, personal 

communication, 25th of March 2019).  

After a preliminary scoping by the DoE, the EIA report becomes accessible for public consultation (see 

section 4.2.5). During public consultation, the Environment Assessment (EA) Division of the DoE organizes 

an on-site visit of the location of the proposed project to evaluate the environmental implications. 

Following the visit, the proponent may have to carry out other research or submit additional information. 

The DoE may need advice from a Technical Advisory Committee on the EIA. Subsequently, the EA Division 

processes the application considering the public and concerned stakeholders’ comments. Then, the 

reviews of the DoE are transferred to the EIA committee for examination. Finally, the EIA committee gives 

recommendations to the Minister. If the EIA report reaches the requirements mentioned in section 24 of 

the EPA 2002, the Ministry of Environment shall grant the license to the proponent to perform the 

proposed project. If the Minister considers that the report misses information or details, he shall add 

certain conditions to the license. The non respect of these conditions represents an offense, which will 

automatically give the Minister the power to revoke the license. For any reasons, the Minister judges the 

revocation of the EIA license is justified, he has the duty to apply his power (UK Essays, 2018).  

The EIA Guidelines for Fish Farming in the Sea 

The Aquaculture Master Plan has identified 21 sites suitable for the installation of large-scale aquaculture 

farms. In that sense, the Ministry of Environment produced an EIA Guidelines for Fish Farming in the Sea 

(FFG), which presents all the elements that need to be included by the person or entity that wishes to 

perform aquaculture in the sea of Mauritius (Ministry of Environment, 2004). The FFG aims to: help the 

investors into making an adequate EIA report, to reduce the investor’s cost to perform the EIA, to protect 

the environment, to help in reviewing the report, and to prevent delays. Furthermore, the FFG is 

constructed in a way that initiates the investors to ask themselves the right questions in order to respect 

“The Code of Conduct for Responsible Fisheries”, elaborated by FAO, which stipulates that;  

“responsible practices [should] be observed with a view to ensure the effective protection, 
conservation, management and development of living aquatic resources, with due respect to 
the ecosystem and biodiversity” (FAO, n. d.b, p. 2).  
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The Code also highly recommends taking into consideration the interest of consumers and of all 

stakeholders concerned by the fishery and aquaculture industry (FAO, n. d.b).  

The FFG acts as a reminder and lists the elements to include in the EIA report (EPA, 2002, section 18(2); 

Ministry of Environment and National Development Unit, 2009).  

5.2 Case study of an EIA application: The case of Growfish International Inc.  

On April 30th 2019, the decision in the context of the appeal hosted by AHRIM and SUA fell in favor of the 

organizations. The EIA license was removed from Growfish (IonNews, 2019, 2nd of May; IonNews, 2019, 

22nd of May). 

The following section will put forward the reasons by which The Environment and Land Use Appeal 

Tribunal (ELUAT) considered necessary to remove Growfish’s EIA permit. Throughout this section, we will 

better understand the legislation that lies behind the EIA permit as well as its management.  

 ELUAT has accepted three arguments put forward by SUA and AHRIM to revoked the EIA permit from 

Growfish: the shark risk, the lack of essential information in the EIA submitted by Growfish concerning his 

project, and the conflict of interest of the Ministry of Ocean Economy, Marine Resources, Fisheries and 

Shipping (Le Mauricien, 2019; IonNews, 2019, 2nd of May). 

5.2.1 The shark risk 

So far, no research has been performed on the presence of shark in the region where Growfish wants to 

install its fish farm. The Tribunal argues that waiting until a shark attacks on human before putting in place 

restrictive measures is unreasonable and could have detrimental impacts on both the environment and 

the economy. Therefore, ELUAT claims that the precautionary principle should prevail. The Tribunal also 

mentioned their concerns knowing that the Ministry of Environment and the Ministry of Ocean Economy 

have granted the EIA permit although Growfish did not mentioned any measures to either study the 

presence of shark in the region or to ensure the security of the sea users if sharks were attracted by the 

high density of fish. After what happened in Reunion island, the two Ministries should be more aware of 

the shark risk and should, therefore, require more severe measures or, at least, to add restrictive measures 

to the EIA license. However, the shark risk was not mentioned in Growfish’s EIA report (Le Mauricien, 2019, 

2nd of May; IonNews, 2019, 2nd of May). Even though the condition number 6 elaborated by the Ministry 

of Environment for the EIA license stipulates that; 

“Prior to the implementation of the project, the promoter shall inform the Ministry of Ocean 
Economy, Marine Resources and Shipping of the methodology for placing and mooring of the 
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cages at sea as well as any shark repelling methods to be used […]” ( Ministry of Environment, 
2017, p. 1), 

the Tribunal is in agreement with ARHIM that the condition 6 is inadequate and derisory (Le Mauricien, 

2019, 2nd of May). In fact, “The Tribunal finds it disturbing that despite the lack of predator risk studies, 

the Ministry still granted the EIA permit” (Free translation from Le Mauricien, 2019, 2nd of May, p. 2). 

For these reasons, the ELUAT revoked the EIA permit to Growfish until more has been studied on the 

subject (Le Mauricien, 2019, 2nd of May; IonNews, 2019, 2nd of May). The court has the opinion that in 

granting the EIA license, the Ministry should have studied the shark risk and should not have rely solely on 

a commitment from the company that security measures will be taken (Le Mauricien, 2019, 2nd of May).  

5.2.2 Growfish’s EIA content 

A second argument brought up by ARHIM and SUA and accepted by the Tribunal is the lack of precise 

information concerning the project proposed by Growfish. Indeed, the ELUAT concede that a lot of 

information is maintained unclear and vague, and have not been addressed by the authorities in charge, 

such as the risk of predators, environmental impacts and other conditions required by law. SUA and AHRIM 

claimed that Growfish’s EIA did not respect the article 18(2) of the EPA which stipulates that “The EIA 

report shall contain a true and fair statement and description of the undertaking as proposed to be carried 

out by the proponent […]” (Environment Protection ACT, article 18(2), p. 18). The Tribunal does not 

approve that an EIA license has been granted while there were no references in the EIA submitted by 

Growfish, and neither in the conditions, to the potential environment hazards that diseases could cause 

on the environment and wild fish populations (Le Mauricien, 2019, 2nd of May). The EIA was also lacking 

information about the name and qualifications of the consultants that participated to the elaboration of 

the EIA, as required by section 18(2c) of the EPA. Information about the fish feed, its composition, its 

potential and confirmed impacts on the environment were also missing. 

5.2.3 Conflict of interest of the Ministry of Ocean Economy 

Finally, the third argument is the conflict of interest of the Ministry of Ocean Economy. In fact, the Ministry 

is both the regulator of the project and acts as a technical expert in the EIA committee. During the 

evaluation of the EIA report, the Ministry of Ocean Economy has pronounced himself in favour of the 

project and had agreed that the AFRC, the technical “arm” of the Ministry, should be fully involved in the 

operations performed onshore (Le Mauricien, 2019, 2nd of May; IonNews, 2019, 2nd of May; Ministry of 

Ocean Economy, Marine Resources, Fisheries and Shipping, n. d.). The Tribunal therefore wonders how 

could the EIA permit be not tainted or biased if the regulatory agency is also involved in the decision-
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making process of the project they are supposed to regulate. The Tribunal believes that it is not a proof of 

good governance and that it should, therefore, be changed to ensure good management of the project (Le 

Mauricien, 2019, 2nd of May; IonNews, 2019, 2nd of May).  

5.3 SWOT analysis of the EIA procedure 

As explained previously, the EIA procedure, in Mauritius, relies on the effectiveness of the FFG elaborated 

by the ministry of environment, in 2009, as well as on the legislation and how it is being enforced. To 

ensure that the FFG document and the legislation integrate a strategic planning of the future aquaculture 

projects, the SWOT analysis of the FFG document and legislation will be performed in this section. The 

SWOT analysis will therefore allow to determine the status of the FFG in an effort of continuous 

improvement (Banque de Développement du Canada [BDC], n. d.a). 

5.3.1 What is a SWOT analysis and how is it relevant in this context 

The SWOT analysis is a simple and effective method that favours the achievement of a strategic planning. 

The analysis integrates the internal factors, such as strength and weaknesses that consist of document-

specific attributes, as well as external factors, meaning the context in which the FFG is used, which includes 

the opportunities and threats the document and legislation face (BDC, n. d.a).  

Although the SWOT analysis to achieve strategic planning is most often used in the area of finance, it can 

also be applied to developmental planning and, ultimately, to environmental planning (Bull et al., 2016; 

BDC, n. d.b).  

Following the SWOT analysis, it will be possible to answer certain questions, such as; 

o How are the strengths going to be increased to benefit from the opportunities? 

o How will the strengths be used to minimize the consequences of the weaknesses? 

o How to ensure the weaknesses will not prevent from taking the opportunities? 

o How will the weaknesses, that can amplify the negative effects of threats, be taking care of? 

In this context, the SWOT analysis is of interest because the FFG serves as a tool for the companies to 

realize their EIA and it is a part of the efforts to attain strategic planning of the aquaculture industry in 

Mauritius. In order to achieve strategic planning, the FFG and the legislation should lead the entrepreneur 

into providing clear, solid and concrete explanations on the aquaculture project he wishes to put in place. 

Furthermore, the FFG should be elaborated in a way that promotes a common vision of the aquaculture 

companies. Indeed, the content of the EIA, as required by the EPA 2002 and explained in the FFG, should 

lead the companies towards a common approach and vision, which is influenced by the government, in 
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order to prevent and minimize abuses from foreign businesses. A strategic planning also aims to consider 

the future. In this context, the government aims to develop aquaculture in a way that it will become a new 

important economic activity in Mauritius. To ensure the solidity and sustainability of this new economic 

activity, the FFG and the legislation should adopt a broad and holistic view of the implementation of the 

aquaculture project in question and consider the evolution of the aquaculture project at a specific site 

through time.  

5.3.2 SWOT analysis of the EIA guideline and the EIA procedure  

The FFG is not a legal document. Rather, it provides recommendations on approaches and format the EIA 

report should be based on (Ministry of Environment and National Development Unit, 2009). Therefore, as 

much as the FFG is not a legal document and that it should be used alongside other policies or other 

ministry advises, it plays an important role on how the proponent will envision the development of his fish 

farm. In fact, if the FFG does not require an exhaustive and serious impact assessment study, it gives an 

open door for the proponent to develop his aquaculture farm the way it fits him best. Hence, the more 

the FFG is restrictive and requires information, the least the proponent will have room to induce abuses 

and environmental impacts. Furthermore, since the FFG represents a tool to help the aquaculture 

investors in their application steps to an EIA license, the document is based upon the legislation in place 

on the island, namely, the EPA 2002 (EPA, 2002; FFG, 2009). The law that governs the protection of 

environment in Mauritius, must therefore be elaborated in a way that respects not only the species and 

biodiversity, but also the community and its traditions.  

The legal framework of aquaculture development in Mauritius being exposed, a SWOT analysis will allow 

us to question, understand and visualize the compatibility and robustness of the FFG document and the 

legislation in place, and the way they are being used and managed on the island. The SWOT analysis is 

summarized in figure 5.1 and explained in more details in the following paragraphs. 
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Figure 5.1 SWOT analysis synthesis 

 Strengths 

The existence of the ELUAT is undoubtedly one of the main strengths of the Mauritian environmental law. 

The conferred powers to the Tribunal take precedence over those of the Ministry of Environment and the 

Ministry of Ocean Economy, which ensures a greater protection of the environment if proven that an EIA 

license could have negative repercussions on the environment or cause prejudice to society.  

The ELUAT is considered as a strength for the legislative procedure of aquaculture because any citizens or 

another entity that feel threatened know that they have “somewhere to go” to be listened to and raise 

their voice, which ultimately contributes to social peace and acceptability. As stipulated in the EPA 2002 

in section 54(2); 

“Where the Minister has decided to issue an IEA licence, any person who- 

(a) is aggrieved by the decision; and 

(b) is able to show that the decision is likely to cause him undue prejudice, 

May appeal against the decision to the Tribunal” (EPA, 2002, p. 36).  

Furthermore, in a country where corruption is renown to be part of many major developing projects, the 

ELUAT can contribute to minimize the implication of Ministries that participate in the establishment of a 

foreign investor’s economic project for its own benefit. With superior powers, the ELUAT, when proven 
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fair, can immediately revoked an EIA license and, therefore, slow and, hopefully, cut the link of corruption 

between the two entities (Legal counsel of SUA, personal communication, 25th of March 2019; V. 

Kauppaymuthoo, personal communication, 26th of March 2019).  

In the case of Growfish, the lack of rigor and, ultimately, the negative impacts on the environment and 

society resulting from the negligence of both the Ministry of Environment and the Ministry of Ocean 

Economy have, by chance, been stopped and constraint by the Tribunal, giving right to the appeal of 

AHRIM and SUA.  

A considerable strength of the FFG document is undoubtedly the diversity of the elements required and 

information to present to the ministries. Of course, there are still many elements to be added to the 

document to be more complete, however, it still allows to favor the effort of reflection of the investor on 

his project and its implementation. The fact that the FFG requires the investors to submit an Aquaculture 

Operation Management Plan, for example, and to include a “detailed specification of technology to be 

used; its maintenance and viability […]”, as mentioned in section 3.5.2 of the FFG, favours that only serious 

and well-prepared investors apply for a EIA license.  

The FFG is a tool, but it is also a reminder of some crucial questions that need to be answered and studied 

by the investors before even thinking to apply for an EIA license.  

Weaknesses 

A weakness of the FFG that can be noticed is the ambiguity in the depth of the information needed in the 

EIA report. The investors interested to perform aquaculture in the sea of Mauritius rely on the FFG to 

produce their EIA report. The FFG must, therefore, be complete and give all the information to allow the 

investors to write a good report and for them to take into consideration every aspect to ensure the 

protection of the environment and the sea users. However, some of the elements mentioned in the FFG 

are vague or does not mention where to get more information, which can mislead the investors or prevent 

them from looking into other laws in place in Mauritius. For example, it is mentioned in section 1.2.3.3 of 

the FFG that “all feed and feed ingredients to be used for feeding farmed fish should meet standards as 

provided by the Competent Authority” (FFG, 2009, p. 10). As we can understand from this statement, it is 

not mentioned which authority should be consulted, nor the law to refer to, in order for the investors to 

evaluate their fish feed and see if they can use it. This lack of information legitimize the investors to, either, 

not study the question, or to use the excuse that they did not know, or did not find the information, which 

contributes to the non-respect of the law and, ultimately, favours environment deterioration and sea users 
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risks (Non a elvaz poisson dan lamer, 2017; V. Kauppaymuthoo, personal communication, 26th of March 

2019). 

Another very important weakness to mention is undoubtedly the lack of rigor enforcing the legislation 

already in place. In fact, the EPA 2002 stipulates that the information to be contained in the EIA report 

produced by the contractor must not only be fair and just, but must also describe the project, and 

everything related to it, as precisely as possible. The report must therefore elaborate on all the elements 

mentioned in the FFG, from the public consultation to the implementation and the management of the 

project while describing the known and potential social and environmental impacts (EPA, 2002, section 

18(2), p. 18). However, although this claim is stipulated in the EPA 2002, the authorities in place, such as 

the Ministry of Environment and the Ministry of Ocean Economy still allow leeway regarding the 

aquaculture projects such as Growfish (see section 4.2.4). In order to protect the community in the way it 

was approved when the EPA was created, the law has to be respected and enforced. The fact that the 

ministries responsible to legislate on aquaculture are not themselves respecting the law they are supposed 

to enforce, is, for now, a severe weakness to the system that could turnout into a threat for good 

governance and aquaculture development if not fixed quickly (Legal counsel of SUA, personal 

communication, 25th of March 2019; V. Kauppaymuthoo, personal communication, 26th of March 2019).  

Opportunities 

The EPA 2002 goes in the same direction as the Rio Declaration on Environment and Development (1992) 

which aims to ensure that every human being live a “[…] healthy and productive life in harmony with 

nature” (Rio Declaration on Environment and Development, 1992). The effort from the government and 

its ministries to have created the EPA 2002 as well as the FFG is an advantage for the country of Mauritius. 

In fact, it gives them the opportunity to “test” their legislations and tools in order to make them better in 

the future. Most of the high-income countries are at a developing stage where they can discuss about 

environmental protection and management, conservation, biodiversity, eco-responsibility, energy 

transition, etc. These are all terms and concerns that are highlighted and considered in developing 

countries’ law. The fact that Mauritius has a law on the protection of its environment in addition to a tool 

serving as a guideline for foreign investors, place the island among the players that have stepped on the 

march towards “sustainable development”, a process that is generally exclusive to developed countries 

endowed with a tertiary economy (social economy) (Pirotte, 2018). On that point of view, the FFG 

document and the EPA give Mauritius the opportunity to stand out from other African countries and SIDS 

and to “lead the way” towards environmental law for low and medium-income countries. With these 



76 
 

already put in place, the legislation and the FFG document also allow the Ministries to refine them in order 

to better ensure the protection of the environment and the citizens and to prevent future environmental 

catastrophes.  

Threats 

Section 5.2.3 highlights the conflict of interest of the Ministry of Ocean Economy. This element represents 

a short and long-term threat for the development of aquaculture as a new economic activity in Mauritius 

as well as for the social acceptability of aquaculture projects. In fact, building a new economic sector based 

upon questionable political implications is doomed to failure (Pirotte, 2018). Furthermore, the double 

position played by the Ministry makes it lose credibility on its arguments and opinion regarding an 

aquaculture projects, which can greatly impact the social acceptability of future projects. A regulator 

should not also be part of the decision-making process because his arguments can be biased to serve self-

interests. His vote could influence the other stakeholder part of the decision-making process which could 

lead to a final decision which indirectly favours the Ministry’s interests. In the Growfish affair, the Tribunal 

concludes; “Good governance policy requires that the regulatory agency should not be in any manner 

whatsoever involved in a decision relating to the subject matter that they have to regulate!” (Le Mauricien, 

2019, 2nd of May, p. 2).  

As it has been mentioned numerous times in this study, the shark risk in Mauritius is a very serious matter. 

The fact that the shark risk is not being mentioned in the FFG represents a threat not only on the tourism 

sector, but also a threat to social acceptability towards aquaculture projects. In fact, it does not require 

precisely mitigating measures regarding the shark risk in order to protect both the installation and the sea 

users (La Rédaction, 2018, 19th of July; Le Mauricien, 2019, 2nd of May; Non a elvaz poisson dan lamer, 

2017; V. Kauppaymuthoo, personal communication, 26th of March 2019).  

Now that a literature review has been performed to identify, mostly, the environmental impacts caused 

by aquaculture; that a systemic analysis of the socioeconomic and environmental challenges faced by the 

Mauritian community was conducted, and that a SWOT analysis highlighted the threats and weaknesses 

of the legal framework of aquaculture in Mauritius, recommendations can be suggested to 

decisionmakers.  
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6. RECOMMANDATIONS 

Although aquaculture may contribute to achieve food security worldwide as the demand for fish and 

seafood production is increasing and the wild fish stocks are decreasing, many impacts and concerns 

emerge from the implementation of this food production economy. Without being radical and preventing 

the establishment of this industry, many recommendations, both globally and specific to the case of 

Mauritius, can be advanced to reduce the environmental impacts and to promote the safety of the sea 

users as well as the economy, often precarious in SIDS. The following chapter puts forward different 

actions and recommendations that could be put in place by the Government as well as fish farming 

investors. Thus, this section aims to present the recommendations without going into details about the 

feasibility and how they should be put in place. The purpose of this essay is rather to identify the various 

concerns of different stakeholders and to make open recommendations to awaken the aquaculture 

governing authorities, in Mauritius as well as in other SIDS. The recommendations highlight the possibility 

of doing things differently and to consider a different approach in order to promote sustainable 

development, the safety of the sea users and to protect the endemic nature of Mauritius and other island 

states.  

6.1 Global fish farming recommendations 

Chapter two presented global environmental and social impacts that result from the establishment of 

aquaculture. Different measures can be applied to the aquaculture industry to minimize these impacts and 

favour the global protection of marine ecology as well as to reduce the social risks. These 

recommendations include the implementation of integrated multi-trophic aquaculture (IMTA) and a 

vegetable-based diet for the farmed fish.  

6.1.1 Integrated Multi-Trophic Aquaculture (IMTA) 

Over the years, scientists have studied innovative methods to produce fish in a more sustainable way. 

Integrated multi-trophic aquaculture (IMTA) is one of many solutions to achieve a better environmental 

management in aquaculture and to favour the long-term economic benefits of this industry for both the 

producers and the community. The IMTA is a new approach and way of thinking regarding animal 

production. Based on the principle of recycling, where the wastes of one species consist of a food source 

for the other, IMTA aims to produce different species in a defined environment, as presented in appendix 

11. These species are not randomly selected; each species has a function and is in relation with the others, 

they all occupy a different niche and “play a different role”. Hence, the farm is not limited to the production 

of one species and does not only focus on one species’ specific needs, but rather, aims to optimize the 



78 
 

interactions between the different organisms present in the defined environment. Therefore, the 

objective with IMTA is to mimic a natural ecosystem by promoting interactions between species of 

different trophic levels. As a result, the IMTA includes a higher trophic level fish, often a carnivorous fish, 

such as cobia or red drum, plants that absorbs dissolved inorganic nutrients and release oxygen, filtering 

organisms that destroy fine particulates such as mussels, clams or oysters, and, finally, species such as sea 

cucumbers or sea urchins and worms. These are found directly below the farm and absorb larger particles 

of organic matter, which consist of a waste in conventional aquaculture. IMTA therefore consist into 

choosing complementary organisms to increase the positive interactions between them. Considering 

organisms such as sea cucumbers bellow the cage in fish production is a very interesting alternative to 

minimize the impacts of wastes in the environment. In fact, they absorb unwanted particles and prevent 

the accumulation of sediments on the seabed, which reduces the risk of eutrophication of the 

environment. Sea cucumbers, for example, is a very promising species for IMTA, it can eliminate between 

79 to 85 % of the organic matter from the food they consume. Thus, IMTA integrates the production of 

organisms that allow waste, food residues and by-products of a fish species to be recycled into fertilizer 

and energy for the growth of other organisms, which creates an equilibrium. The creation of this new 

ecosystem contributes to minimize the pressure on the surrounding environment, and, therefore, 

contributes to the achievement of sustainable development (Audigier et al., 2017; Girval, 2017; Pêche et 

Océan Canada, n. d.).  

6.1.2 Vegetal based diet  

As it has been explained in chapter two, the production of carnivorous fish requires an important quantity 

of fish feed. In order to minimize the environmental consequences that result from feeding carnivorous 

farmed fish with captured fish, it would be favorable to replace fish flour and fish oil by plant-based 

products. Research have shown that it is possible to use soya, wheat or even sunflower seeds to 

compensate for the nutritional values offered by fish feed. Some people in charge of a fish farm may argue 

that fish oil can not be replaced because of its omega-3, essential for the development of fish. However, 

studies have proven that microalgae oil has high nutritional qualities that could replace fish oil (Audigier 

et al., 2017; Kleivdal, Chauton and Reitan, 2013). Providing a plant-based diet to farmed fish would 

undeniably reduce the pressure of overfishing on wild populations of small benthic fish, essential for the 

heath of our oceans. It would, also, contribute to the achievement of the 12th and 14th Sustainable 

Development Goals (SDG) which invite to a responsible production and consumption pattern (SDG #12) 

and the conservation and protection of oceans, seas and any marine resources (SDG #14) (United Nations 

[UN], n. d.).  
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6.2 Specific recommendations to Mauritius island 

The field study that was conducted in Mauritius allowed to identify the impacts as well as the concerns 

related to the implementation of aquaculture at sea. This allows us to make some recommendations to 

minimize the negative effects and rethink the approach taken by the legislative authorities as well as the 

investors. The following section will present the recommendations elaborated by the author based upon 

a literature review, the field experience, the systemic analysis as well as the SWOT analysis. 

6.2.1 Application of the sustainable development principles 

Firstly, given the unique and exceptional ecological context of Mauritius and considering that its wealth 

mainly comes from this exceptional aspect, if aquaculture is developed, it is particularly important that its 

development lies upon responsible management to ensure that it will be established in the most ecological 

way. In fact, that will only be possible if the ecological sphere of sustainable development is put beyond 

the other considerations to develop this industry. Since the development of aquaculture depends entirely 

on the ocean’s resources to confer the right physical, chemical and biological parameters to ensure the 

productivity and the survival of the fish being produced, it is essential to ensure the protection of the 

marine ecosystem, which will only be attained if the ecological sphere of sustainable development is put 

before the social and economical principles of sustainable development. Therefore, every proposed 

project would need to be ecologically responsible and sustainable before any other considerations are 

being looked at. Every company implementing their aquaculture farms should be imputable of any 

consequences and damages made on the environment and the ecosystem. 

Secondly, considering that Mauritius socioeconomic context is also unique to the island, and given that 

the population has always been dependant on the oceanic resources, and still is, it is therefore essential 

that if aquaculture is being implemented, it must be done in the most respectful and participative way on 

the socio-cultural level. In fact, the social sphere of sustainable development would need to occupy the 

second position compared to other parameters that could lead to the development of this industry. Hence, 

every proposed aquaculture project should favour a mutually reinforcing power with social inclusiveness 

that would guarantee jobs for the local workforce and fishermen. The project should also demonstrate 

that it does not, in any way, interfere with other activities that take advantage of marine resources (e.g. 

diving, tourism, traditional fishing, etc.) and they should also communicate and act in a clear and 

transparent manner to demonstrate that it works hand in hand with the local community, which would 

ultimately favour social acceptability.  
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Thirdly, considering the dietary context of Mauritius and the arguments put forward by the political 

authorities to ensure food security and food sovereignty, if aquaculture is being performed, it is 

particularly important that it would be with a clear and strong desire to work in this direction. Therefore, 

any company that propose an aquaculture project should guarantee that it is working primarily to ensure 

the population’s food security and sovereignty and not just to export their products to international 

markets. In an effort to attain food sovereignty, the OECD countries monopolize land elsewhere to ensure 

food security in their own country. It is an instrument of food sovereignty of a rich country that goes 

against the food sovereignty of a poorer country. Thus, the country initially “dominated” must gather 

means to achieve this sovereignty in implementing strict rules and by prohibiting the big donors from 

establishing projects that go against the policies established by the local government. If a country fails to 

organize its food security, it will not be safe from shortage or even famine. It is therefore essential for 

Mauritius, and any other lower-income countries, to install food sovereignty as it will enable them to 

emancipate themselves and promote their social, cultural and economic sovereignty (Pirotte, 2018). 

Finally, the assessment of the sustainability of an aquaculture project can not be achieved without the 

integration of the Aichi Biodiversity Targets into the SDG. The Aichi Biodiversity Targets are a set of 20 

objectives separated into five strategic goals. They have been elaborated during the 10th meeting of the 

Conference of the Parties to the Convention on Biological Diversity (CBD) and are part of the Strategic Plan 

for Biodiversity 2011-2020. These objectives have been signed by 193 Parties, and the Republic of 

Mauritius is one of them (Union Internationale pour la Conservation de la Nature [UICN], s. d.). As an effort 

to achieve the SDG 14 (see section 6.1.2), the Aichi Biodiversity Targets 4, 6, 8, 10 and 11, described at 

appendix 12, should be incorporated in the construction of actions aimed to achieving SDG 14 in Mauritius. 

Before the elaboration of the Aichi Targets (established in 2011) and of the SDG (established in 2015), the 

Republic of Mauritius had already constructed a National Biodiversity Strategy and Action Plan (NBSAP) 

for the period 2006-2015, also know as the Fifth National Report on the CBD. Although the Aichi Targets 

were not incorporated in this version of the NBSAP, the objectives of the report were in line with the Aichi 

Targets 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 18 and 19. Despite some positive results concerning the state of 

indigenous birds, reptiles and plants, weak progress was found for most Aichi Targets. Appendix 13 shows 

that Targets 4, 6, 8, 10 and 11, which are related to the SDG 14, have a very weak score (1= weak) (Republic 

of Mauritius, 2017).  

Although the majority of the Aichi Targets had a weak score for the NBSAP 2006-2015, the Fifth National 

Report on the CBD allowed to identify significant challenges and gaps for an effective implementation of 
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the NBSAP. Therefore, these gaps and challenges were addressed in the NBSAP 2017-2025, in which the 

SDG as well as the Aichi Target were integrated. However, a question arises when studying the latest 

NBSAP (2017-2015). In fact, as presented in appendix 14, one of the programmes aimed to be put in place 

in order to achieve the Aichi Target 7, which stipulates that “[b]y 2025, a pro-active policy framework, with 

incentives for pro-biodiversity practices and disincentives for harmful practices, is developed and 

implemented”, implies a “sustainable aquaculture programme” (programme number: M-07-03). One of 

the two activities aimed to be established for the achievement of programme M-07-03 consists of 

prohibiting aquaculture projects in environmentally sensitive costal and marine areas (activity number: M-

07-03-01). This activity has been categorized with a “high” priority from which the lead agencies consist of 

the Mauritius Oceanographic Institute and the Ministry of Ocean Economy, Marine Resources, Fisheries 

and Shipping; the two organization that also have interests into developing aquaculture in Mauritius 

(Republic of Mauritius, 2017).   

After analyzing the NBASP 2017-2025, we can understand that the report does not demonstrate good 

governance practices, as some of the programmes aimed to be put in place in order to achieve the Aichi 

Targets depend on authorities that are also highly implied in the development of the harmful and 

contested economic activities, such as aquaculture.  

Since the NBASP 2017-2025 was prepared through collaborative efforts from different local and 

international organizations and experts, through the consultation of diverse national stakeholders, 

through the support of the Ministry of Agro Industry and Food Security and the UNDP Environment Unit, 

the NBSAP 2017-2025 is a  work that has benefited from the participation of many stakeholders and offers 

realistic and measurable objectives over time. Therefore, this recommendation invites the leading 

agencies to demonstrate good governance, to respect their commitments and to adopt an integrated and 

global approach in order to achieve the Aichi Targets and the Sustainable Development Goals.  

6.2.2 Use barachois as an inspiration for fish farming 

It had already been presented in chapter four the numerous concerns about the establishment of 

aquaculture inside the lagoon, or even at 500m away. Therefore, performing fish farming at sea could 

exacerbate the consequences these effects would have on the environment and on the population. That 

being said, the most sustainable way to perform aquaculture in Mauritius would be through the use of 

barachois, a system already in place for nearly a century in Mauritius. Barachois consist of a relatively small 

sound closed by a wall, as presented on figure 6.1. Thus, we do not speak of barachois in which the change 

of water would be performed at high tide, as it was done at the time, but rather, with the help of 
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sophisticated technology. Therefore, the barachois would be separated from the sea in order to have a 

better quality control of the water. The water could, therefore, be treated in the case of contamination or 

pollution, before being discharged into the sea. When changing the water in the barachois, the sea water 

would be pumped directly from the sea and would undergo some treatments to normalize it before 

emerging the fish. Since barachois is a closed environment, the escape of exotic species would be 

controlled. This measure would, therefore, reduce the pressure on the coral reefs (V. Kauppaymuthoo, 

personal communication, 26th of March 2019). 

 

 

 

 

 

Figure 6.1 Example of barachois found in Mauritius (taken from: BOI and IDEE, 2007, p. 63) 

In the Aquaculture Master Plan, it is mentioned that based on a study performed in 2006 by the Ministère 

des terres et logements, 31 barachois were identified where 9 were private and 22 belonged to the 

government (BOI and IDEE, 2007). The location of these 31 barachois are presented in appendix 15.  

Hence, barachois are already well known in Mauritius. Its usage for fish farming would therefore have a 

higher social acceptability than that of cages installed in the lagoon and would also induce fewer risk on 

the environment and on the population, as mentioned above (V. Kauppaymuthoo, personal 

communication, 26th of March 2019). 

The Aquaculture Master Plan had only presented the possibility to valorize barachois through “aquaculture 

eco-tourism”. The Master Plan mentioned that the production would be so small that it would only serve 

as a touristic attraction more than an actual production site. However, the recommendation brought 

forward is not to use barachois the exact same way they were used 100 years ago, but rather, to produce 

aquaculture farm inspired on the principle of barachois and to include the technology necessary to 

produce a considerable quantity of fish per annum (BOI and IDEE, 2007).   

Effectively, considering this production method would require a costs and benefits assessment, as well as 

financial, economic and many other studies, which is not the goal in this essay. However, an idea is always 
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the first step to a project. Knowing that it is feasible to produce fish in barachois, while promoting a more 

sustainable development of aquaculture and finding a point of agreement between the Ministries, the 

tourist sector, the environmentalists and the sea users, the recommendation brought forward above 

should be studied in depth.  

6.2.3 Reconsider the UN’s recommendations towards aquaculture 

The UN highly recommends SIDS to diversify their local economy by developing the Blue Economy. 

Through the development of renewable energy, the extraction of mineral resources, the installation of 

desalination industries, the implementation of aquaculture, and other types of industry, the blue economy 

promises a prosperous and safe future for SIDS, that are very vulnerable to: climate change, political 

instabilities, and to economic upheaval that can lead to a precarious “stage of development” with lower 

incomes (Pirotte, 2018; UNCTAD, 2014; United Nations World Tourism Organization [UNWTO], n. d.). 

Indeed, the Blue Economy encourages the implementation of projects that will promote food security, 

responsible fishing, and the sustainable development of new technologies. However, it is important to 

remember that this development model needs to be integrated as a case-specific basis and that each SIDS 

will develop the Blue Economy in whatever way it sees fit to their basic environmental, social and economic 

context. That being said, while the UN suggests some developing sectors, this does not mean that SIDS 

need to put in place all of these sectors. As a result, it would not be surprising to see many islands choosing 

to invest in the Blue Economy by prioritizing another economic sector rather than aquaculture, as this 

sector may contravene to the development of other local industries, such as tourism, which is often a 

dominant sector in SIDS (UNCTAD, 2014; UNWTO, n. d.). Therefore, this recommendation calls for caution 

with regards to the different proposals put forward by the international organizations and the way these 

proposals can be interpreted by political authorities to justify their development strategies. While the Blue 

Economy has many advantages, not prioritizing wisely between the different marine sectors may cause 

more harm than good. In the case of Mauritius, it had been discussed, in chapter three, that many 

stakeholders believe that the implementation of aquaculture in the sea of Mauritius would contravene to 

the well being of the tourism sector, due to sharks attraction, as well as captured fishing, due to the 

privatization of waters and the attraction of fish at the bottom of the cages. These resulting consequences 

on the environment and on the community are not the outcomes the UN wishes to see. On the contrary, 

FAO calls for responsible management and enforcing a strict legislation upon aquaculture companies. As 

we know, tourism sector is one of the main employers and one of the most prosperous sectors.  
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6.2.4 Development of a better structured legislative framework 

It had been explained that the EIA report is produced by the company itself, before being submitted to the 

Ministry of Environment (Ministry of Environment and National Development Unit, 2009). There are no 

doubts that Growfish made false statements in their EIA report on the shark risk, because they were aware 

that it could give a negative perception towards their project to the Ministry of Environment and thus, be 

disadvantageous to obtain their EIA permit.  

The fact that companies must do their own environment studies and public consultation opens the door 

to misleading conclusions and biased statements. Companies seek to satisfy their interests, so it is in their 

advantage to lessen the negative effects or even to omit to identify certain consequences to favour the 

obtaining of and EIA licence. To prevent that from happening, or at least to minimize the chances for it to 

happen, the recommendation brought forward here implies to mandate an external entity to write the EIA 

report for medium and large-scale projects, in addition to performing socioeconomic and environment 

research. The external entity should also prove its neutrality to the company as well as to the government 

in order to ensure the fair and unbiased studies and EIA report (President of SUA, personal communication, 

15th of March 2019; V. Kauppaymuthoo, personal communication, 26th of March 2019).  

Furthermore, the concept of locus standi should be broadened to favour the consideration of other groups 

than only fishermen. Meeting with many other stakeholders such as: divers, beach sailors, sea users, etc. 

highlighted their preoccupations regarding fish farming projects and their ability to prove their connexion 

to the project and how they may suffer from it. These people should, therefore, have the right to attend 

the public consultation meetings and to action challenge (Chief Executive Officer of ARHIM, personal 

communication, 22sd of March 2019; PADI Diving instructors from Tamarin, personal communication, 20th 

of March 2019; President of the Fishermen’s Union, personal communication, 22nd of March 2019; 

President of SUA, personal communication, 15th of March 2019; V. Kauppaymuthoo, personal 

communication, 26th of March 2019). In fact, in an effort to develop the country, stakeholder’s 

consultation is essential to realize a project that considers their concerns and opinions. It allows to create 

a project in which a compromise is made between the investors and the stakeholders, which then favors 

social acceptability and sustainable development. Neglecting public consultation as well as preventing the 

people concerned from being heard leads to frustration, misunderstanding and fears from the 

stakeholders which, ultimately, contributes to a feeling of political mistrust and insecurity in the 

community (Pirotte, 2018). 
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6.2.5 Extensive research on the incidence of sharks  

The shark risk had been mentioned numerous times throughout the essay. In fact, it is a very important 

risk that needs to be studied by the government in order for the aquaculture investors to consider the risk 

and the measures associated to it in their EIA report. The Government of Mauritius is pushing very hard 

for the development of aquaculture in the sea of Mauritius, without having carried out any research aiming 

to study the environmental, social and economic impacts caused by the implementation of fish farming in 

Mauritius. Furthermore, the Government did not require, from an independent organism or researcher, a 

comprehensive and integrated environmental assessment before the start of the installation of fish farms  

in the region where it is envisaged to develop aquaculture, also called a “time-zero” study (Legal counsel 

of SUA, personal communication, 25th of March 2019; SUA, 2017; V. Kauppaymuthoo, personal 

communication, 26th of March 2019). Without these “time-zero” baseline data, it will be impossible to 

accurately assess and measure the impact of aquaculture farms in the areas where they have been 

installed. There will, ultimately, be no direct way to prove the shark attraction to the fish farms, which 

then encourages to omit this risk or to minimize its impact. In that sense, ELUAT has already revoked the 

license to Growfish until there are more research performed on shark risk (IonNews, 2019, 2nd of May; 

Legal counsel of SUA, personal communication, 25th of March 2019; Le Mauricien 2019, 2nd of May; V. 

Kauppaymuthoo, personal communication, 26th of March 2019). Thus, the following recommendation 

aims to promote the realization of studies on the shark risk (behaviour, population, migration, etc.), as 

well as any other studies, to evaluate the natural environment of the sites desired for the development of 

aquaculture, before the installation of fish farms.  

The recommendations presented above are concrete actions that could be put in place by the political 

authorities of Mauritius to reduce the impacts caused by aquaculture. Effectively, there are many actions 

of that sort that can minimize the consequences induced upon the environment and the community. That 

is not a challenge for policymakers. The challenge lies when a global and long-term vision needs to be 

adopted. When the people in power must resist the lures of profit, of being re-elected, and all other 

temptations. When they must turn towards the needs of their community and those most vulnerable. 

When they need to take a collective approach that takes into account the needs of future generations 

rather than rely on bulky financial gains in the short term, but not sustainable through time. That is where 

the real challenge lies. What is more important to remember from this essay is that policymakers in all 

countries have the responsibility to protect the ecosystem of their territory, to ensure the protection and 

well-being of the citizens of each social classes and ethnic groups, and to foster a healthy, inclusive, 

sustainable and responsible economy. These are the three spheres of sustainable development that all 
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policymakers should consider when studying development projects. With climate change that modifies 

pluviometry patterns, that causes sea level rise, that makes the storms more powerful and so on, the SIDS 

are tremendously vulnerable to what is to come over the next 50 years. They must therefore make the 

right decisions to give themselves the tools and assets to better face these threats while preserving strong 

social bonds to maintain political stability (Pirotte, 2018). 
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CONCLUSION 

The establishment of aquaculture within the boundaries of the coral reef of Mauritius as well as offshore 

as a mean to develop a new economic sector and diversify the local economy is a highly controversial 

subject in the Mauritian community. To a point where two associations, SUA and AHRIM, sued the private 

company of Growfish International Inc., the Ministry of Environment as well as other political authorities, 

because they believe aquaculture contravenes to other economic activities and to the safety and well 

being of the sea users. The objectives of this essay were to identify and analyse the environmental impacts 

and the socioeconomic concerns emerging from the implementation of aquaculture in Mauritius, and to 

make general as well as more specific recommendations. To better understand the debate around the 

implementation of aquaculture and to achieve these objectives, the author met many stakeholders from 

the marine sector. The field experience also allowed the author to have a better integrated view of the 

environmental, cultural and socioeconomic context of the island. People from the government, 

community-based organisms as well as from the private sector were met to gather primary data through 

semi-directed interviews. At the end of these meetings, it was interesting to note that the majority of the 

arguments in favor of the establishment of aquaculture came from political authorities, whereas the 

arguments against it, mainly came from associations and the community. Beside these empirical data, a 

literature review was conducted to deepen the understanding and to validate the information received by 

the stakeholders. Scientific studies, newspaper articles, legal and governmental documents were the main 

sources of information to gather the secondary data. The systemic analysis performed once the primary 

and secondary data were collected allowed the author to identify the environmental impacts and the 

socioeconomic concerns from the implementation of aquaculture in the Mauritian waters. The 

environmental issues comprise the wastes and pollutant discharge, the coral’s health and resilience, the 

invasive alien species, the island’s vulnerability to climate change, the change of megafauna’s migratory 

patters and the shark conservation. As for the socioeconomic concerns, eight were identified: the shark 

risk and the precautionary principle, the coastal water fragmentation and their opening to foreign 

investors, the food security, the creation of a legal precedent, the laxity in granting and EIA permit, the 

action challenge procedure and law, the sectoral approach to aquaculture, and, finally, the threat to the 

tourism sector. Following the systemic analysis, the official documents that frame aquacultures activities 

on the island have been studied in order to better understand the legislative system in which aquaculture 

is being developed. A SWOT analysis of the legislative system could then be performed to highlight the 

strength, the weaknesses, the opportunities as well as the threats faced by the legal system in place. 

Finally, the literature review on fish farming in the sea helped the author to make some global 
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recommendations such as the use of integrated multi-trophic aquaculture and favoring a vegetable-based 

diet. In parallel, the systemic analysis, the SWOT analysis as well as information taken from literature 

allowed the author to make recommendations specific to the case study of Mauritius. In fact, to apply the 

sustainable development principles, to use traditional barachois as an inspiration for fish farming, to 

reconsider the UN’s recommendation towards aquaculture, to develop a better structured and rigid 

legislative framework and to conduct extensive research on the presence of sharks in the lagoon are all 

specific actions that could be considered to minimize the impacts on the environment and the community. 

These recommendations are part of a sustainable development approach that the Mauritian government 

must adopt in a context of climate change. To ensure sustainable development of aquaculture, the 

government should prioritize the ecological sphere by ensuring the protection of the environment of the 

island, not only to protect its exceptional nature, but mostly because the island’s main resource is the 

ocean. Mauritius’ economy, food security as well as traditional customs rely on the balance of the 

physicochemical and biological parameters of this wide marine ecosystem. To neglect the importance of 

maintaining this equilibrium could prevent the safety and well-being of the Mauritian community as well 

as any future economic developments. For these reasons, when it is question of aquaculture 

implementation for economic purposes, the ecological principle of sustainable development must be 

prioritized since it is the foundation of the economic and social principles. The social and economic spheres 

must also be considered by ensuring the integration of the local community in the development of this 

industry, through the transparency of the companies, and their obligation to act towards food sovereignty.  

The methodological approach used in this research allowed the achievement of the objectives set initially. 

The many environmental impacts and socioeconomic concerns were identified and analysed, and 

recommendations were elaborated to help decisionmakers of Mauritius, as well as any other SIDS, to make 

just and informed decisions regarding the development of aquaculture production in their waters.    

As the ELUAT revoked the EIA permit to Growfish, it will be interesting to see if the legislation around 

aquaculture will be stricter and if the political authorities will rethink their approach in order to ensure the 

sustainable development of fish farming. As the world’s population increases and the natural resources 

decrease, there is a need to produce fish protein to contribute to global food security, but it can not be 

performed if the fragile balance of the marine ecosystem is not maintained and if the integrity of the local 

population is not being respected. 
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APPENDIX- 1 FRENCH SUMMARY OF THE ESSAY 

In order to facilitate the comprehension of the essay to all of those whose English is not their first language, 

a brief summary of the essay in French is presented bellow.    

 

La population mondiale est grandissante, la demande en protéine animale suit également le cours de cette 

croissance. Pour réponde à cette demande en constante expansion, la production intensive d’animaux 

voués à la consommation humaine semble être une option intéressante. Quelle soit faite en mer ou sur la 

terre, ce type de production engendre indéniablement des conséquences tant sur le plan environnemental 

que social. Dans un effort de diversification de son économie locale, l’île Maurice désire développer 

l’industrie aquacole en mer, ce qui ne fait pas l’unanimité.  

Dans le but de comprendre le débat mauricien, l’auteure cherche à définir et à analyser les impacts 

environnementaux et les préoccupations socioéconomiques découlant de la mise en place de 

l’aquaculture dans les eaux mauriciennes. Cela permettra ultérieurement à l’auteure de suggérer des 

recommandations aux décideurs politiques.  

L’analyse systémique présentée dans cet essai résulte de données primaires et secondaires. Les données 

empiriques ont été recueillies lors de rencontres semi-dirigées avec de nombreuses parties prenantes, des 

secteurs aquacole et marin, ayant eu lieu durant un séjour à l’île Maurice. Les acteurs interrogés 

provenaient de secteurs variés dans le but de recueillir différentes opinions et perspectives sur la question. 

Ainsi, des personnes œuvrant dans les organismes communautaires, publics et privés ont été rencontrées. 

Les données secondaires ont été collectées à l’aide d’une revue de littérature qui a permis de mieux 

comprendre le sujet et d’approfondir la réflexion de l’auteure. Les études scientifiques ont été 

principalement utiles pour déterminer les impacts de l’aquaculture sur l’écosystème marin. Les rapports 

de l’Organisation des Nations Unies (ONU) et de l’Organisation des Nations Unies pour l’alimentation et 

l’agriculture (FAO) ont permis de mettre en lumière la contribution de l’aquaculture dans l’atteinte de la 

sécurité alimentaire mondiale. Ils facilitent également la compréhension des nombreux arguments 

invoqués par les autorités internationales visant à encourager l’aquaculture. Les articles de journaux 

mauriciens, quant à eux, ont éveillé l’auteure sur le débat, alors que les documents juridiques et 

gouvernementaux ont permis de décrire le cadre législatif qui régit le développement de l’aquaculture à 

Maurice. La revue de littérature et l’analyse systémique ont permis de réaliser une analyse des menaces, 

opportunités, forces et faiblesses (MOFF) sur la législation mauricienne. L’analyse MOFF a été utilisée pour 

évaluer l’efficacité de la procédure d’une étude d’impact environnemental (EIE) et du EIA Guidelines for 

Fish Farming in the Sea, et pour en identifier leurs limites.  

Cet essai présente six chapitres. Le premier, la mise en contexte, présente l’histoire de Maurice afin de 

mieux comprendre le contexte socioéconomique actuel ainsi que l’environnement exceptionnel de l’île. 

Basé sur une revue de littérature, le deuxième chapitre dresse un portrait global du secteur de 

l’aquaculture dans les domaines : économique, technique, environnemental et social. Le troisième 

chapitre expose la méthodologie utilisée par l’auteure pour réaliser les entrevues semi-dirigées ainsi que 

l’analyse systémique. Le quatrième chapitre présente les préoccupations environnementales et 

socioéconomiques identifiées par l’analyse systémique. Le cinquième chapitre explique la législation qui 
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sous-tend l’industrie aquacole à Maurice et la procédure d’une EIE. Il met également en lumière les 

éléments identifiés par l’analyse MOFF. Le dernier chapitre expose les recommandations basées sur les 

discussions avec les parties prenantes, l’analyse systémique et l’analyse MOFF. Certaines des 

recommandations proposées sont des actions concrètes qui peuvent être mises en œuvre dans tous les 

contextes où l’aquaculture est pratiquée, d’autres sont spécifiques au cas de Maurice. Enfin ce chapitre 

vise à rappeler aux décideurs politiques leur responsabilité à favoriser un développement durable en 

assurant la protection de l’environnement, la sécurité et le bien-être de tous les groupes sociaux et une 

économie saine, inclusive et responsable.  

1. MISE EN CONTEXTE 

Afin de bien comprendre le contexte socioéconomique actuel dans lequel a émergé le débat de 

l’implantation de l’aquaculture à Maurice, il importe de rappeler l’histoire du pays ainsi que son 

développement économique. 

1.1 Contexte historique : de sa colonisation à son indépendance 

L’île Maurice est caractérisée par ses nombreuses conquêtes. En effet, celle-ci fut premièrement 

découverte par les commerçants arabes au cours du 10e siècle, ils lui donnèrent alors le nom de Dina 

Arobin. En 1511, monsieur Domingo Fernandez, un explorateur portugais, mit les pieds sur l’île. Celui-ci la 

nomma Ilha Do Cirne, l’île au cygne, car le dodo, aujourd’hui emblématique, peuplait cette île déserte. Les 

Portugais n’investirent pas beaucoup d’énergie à développer Maurice, ils l’abandonnèrent quelques 

années plus tard. En 1598, l’amiral hollandais Wybrand Warwick prit possession de l’île et la nomma 

Mauritius. Les Hollandais tentèrent à de nombreuses reprises de peupler l’île et d’en faire une colonie 

productrice de la canne à sucre en y important des esclaves venant du Madagascar, mais en vain. Comme 

leurs prédécesseurs, ils abandonnèrent l’île en 1710. En 1715, fut le tour aux Français de prendre 

possession de l’île. Ils la nommèrent, Isle de France. C’est alors que Mahé de la Boudonnais, un capitaine 

de la Compagnie des Indes, fut mandaté par le roi Louis XV pour diriger la colonie et y mettre de l’ordre 

afin qu’elle devienne productive. La Bourdonnais est responsable de la construction de Port-Louis (la 

capitale), des routes et des champs de canne à sucre. Il est aussi à l’origine de l'immigration de milliers 

d’esclaves venant de l’Afrique du Sud, du Mozambique et de Madagascar. Sans ce gouverneur vaillant et 

rigoureux, Maurice ne serait pas la même aujourd’hui. Avec la guerre de l’Indépendance américaine, l’île 

Maurice représentait un territoire stratégique. Elle fut alors conquise par les Anglais en 1810. Sous le 

pouvoir britannique, l’île gagna en prospérité maritime et commerciale. La fin de l’esclavagisme, en 1835, 

encouragea la mise en place d’une servitude sous contrat entre les anciens esclaves et leurs propriétaires. 

À cette époque, de nombreux Indiens tamouls immigrèrent à Maurice pour y travailler. Aujourd’hui, les 

Indiens représentent le groupe ethnique principal de Maurice.  

Maurice a obtenu son indépendance en 1968. À ce moment, nombreux sont ceux qui craignaient un futur 

sombre pour ce pays comprenant diverses cultures et religions. Or, ce multiculturalisme fut rapidement 

mis en place au sein des autorités politiques, encourageant ainsi le respect au sein de la communauté et 

une certaine stabilité. Maurice sera bien vite reconnue comme le « Miracle africain » et passera, dès 2014, 

dans la tranche supérieure des pays en développement.  
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1.2 La géomorphologie de l’île Maurice et sa barrière de corail 

L’île Maurice fut créée par une éruption volcanique, il y a 8 millions d’années. Aujourd’hui, l’île est 

caractérisée par un plateau central encerclé de montagnes abruptes, représentant les murs de la caldera. 

Cette île volcanique est également encerclée presque parfaitement d’une barrière de corail. Seul le sud de 

l’île n’en possède pas. Ces coraux représentent un bijou pour l’île. Non seulement ils attirent de nombreux 

touristes chaque année, mais ils servent également de bouclier, amoindrissant l’impact des vagues sur les 

côtes. Ils permettent également de diminuer la vulnérabilité de Maurice relativement aux changements 

climatiques (CC). 

1.3 Le contexte climatique de Maurice et les défis liés aux changements climatiques 

L’île Maurice est caractérisée par un climat tropical. Située dans l’hémisphère sud, l’île est positionnée 

dans la trajectoire des alizés, ces vents d’est dominants qui entourent la terre près de l’équateur et qui 

influencent le climat de l’île. Au cours des 15 dernières années, la trajectoire des cyclones a légèrement 

changé, épargnant Maurice. Toutefois, les tempêtes se formant dans l’océan Indien sont de plus en plus 

puissantes dû aux CC. Étant une île, Maurice est vulnérable aux CC, elle se classe à la 16e place des pays à 

plus haut risque de catastrophes naturelles et représente le pays le plus à risque de l’Afrique, tel que 

présenté dans le tableau de l’annexe 2. Le classement de Maurice est principalement dicté par sa très forte 

exposition aux aléas naturels tels que les inondations, les cyclones et l’élévation du niveau de la mer.  

1.4 Le contexte socioéconomique de Maurice et ses principales activités économiques  

Bien que plusieurs craignaient un futur sombre et difficile, Maurice comprend aujourd’hui une population 

de 1,3 million de personnes. La richesse globale du pays est passée de 686 millions de dollars américains 

en 1978 à 12,4 milliards de dollars en 2017. D’ici 2025, le gouvernement de Maurice désire atteindre un 

deuxième « miracle » en passant dans la catégorie des pays à revenus élevés. Pour atteindre son but, 

l’économie traditionnelle doit être diversifiée. Cinq secteurs économiques principaux sont présents à 

Maurice. Premièrement, malgré la fin du Protocole du Sucre, la bagasse de la canne à sucre est aujourd’hui 

utilisée pour produire de l’électricité et du bioéthanol. Deuxièmement, le tourisme est l’un des plus grands 

contributeurs au produit intérieur brut du pays avec 14 %, il emploie plus de 45 000 personnes (29 % de la 

population) sur le territoire Mauricien. Troisièmement, le secteur du textile, bien qu’il soit en déclin, il a 

grandement contribué à construire l’économie d’exportation du pays. Quatrièmement, l’économie 

océanique, également appelée l’économie bleue. Possédant une zone marine exclusive de 2,3 millions de 

km2, la République de Maurice désire investir dans ce secteur, entre autres par le développement de 

l’aquaculture qui pourrait amener 221 millions de dollars américains d’ici 2025. Finalement, les 

investissements immobiliers, les services financiers et le développement des « smart cities » se 

positionnent en cinquième place. Avec l’arrivée importante du tourisme de luxe, l’émergence de ces 

nouveaux secteurs est fortement encouragée. Les touristes fortunés investissent dans l’immobilier de luxe 

encourageant, ainsi, la création de banlieues huppées et, par le fait même, du secteur financier. Pour 

influencer ces investisseurs, le gouvernement a d’ailleurs mis en place de nombreuses mesures incitatives 

fiscales et administratives.  
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1.5 Le développement de l’aquaculture à Maurice 

À la fin du Protocole du Sucre, qui accordait aux pays signataires des tarifs préférentiels sur le prix du sucre 

sur le marché européen, l’ONU proposait aux petites îles en développement (PIED) de mettre en place 

l’économie océanique afin d’en diversifier leur économie et d’éviter qu’ils sombrent dans la pauvreté. L’île 

Maurice a décidé d’aller dans ce sens. En 2007, le gouvernement et le Board of Investment (BOI) ont réalisé 

une étude de faisabilité de l’aquaculture et des meilleures manières pour la mettre en oeuvre. En parallèle, 

la première ferme marine aquacole, la Ferme Marine de Mahébourg (FMM) fut installée en tant que projet 

pilote en 2002. Au cours de la décennie suivante, l’Aquatic Business Bill fut signé et le Maritime Zones Act 

fut amendé, permettant de fragmenter la mer, celle-ci étant un bien commun, tel que décrit dans le Code 

Civil Mauricien. Ainsi, 31 sites furent identifiés à des fins de production aquacole par des investisseurs 

privés, particulièrement étrangers. Ces changements déclenchèrent des protestations au sein de la 

communauté mauricienne en plus des craintes relativement au risque engendré par les requins.  

1.6 Le commencement du débat 

L’annonce de l’identification des sites voués à l’aquaculture attira, en 2015, la compagnie Growfish 

International inc., une compagnie enregistrée comme étant mauricienne, mais dont les investisseurs sont 

sud-africains. Celle-ci proposait de produire 30 à 100 fois plus de poissons que la FMM et la production 

serait exportée sur le marché européen et américain. Sur la base des conséquences environnementales et 

sociales engendrées par la FMM ainsi que sur celle de la « crise des requins » à l’île de la Réunion, deux 

associations ont eu recours à la justice pour empêcher le ministère de l’Économie océanique de 

développer l’aquaculture. À la Réunion, une ferme aquacole est pointée pour être la cause de l’attraction 

de requins ayant causé 21 attaques sur l’humain, entre 2011 et 2017, ce qui a conduit à une interdiction 

totale d’entrer dans la mer, affectant, ainsi, l’industrie touristique de l’île. Suite à l’acceptation l’EIE par le 

ministère de l’Environnement, réalisé par Growfish, l’Association des Hôteliers et des Restaurateurs de 

l’Île Maurice (AHRIM) ainsi que la Sea Users Association (SUA) ont poursuivi en justice les autorités 

gouvernementales concernées et Growfish, faisant valoir que l’aquaculture aurait des répercussions 

graves sur l’environnement et que cette activité irait à l’encontre du secteur touristique à cause du risque 

requin et qu’elle diminuerait également le bien-être et la sécurité des usagers de la mer.  

Pour mieux comprendre les défis que pose la mise en œuvre des activités aquacoles dans un contexte 

insulaire, il est maintenant important de comprendre les conséquences générales sur les côtes 

continentales. 

2. LES IMPACTS GLOBAUX DE L’AQUACULTURE 

De nombreuses études ont été réalisées depuis 1980. Il est donc possible de faire un portrait économique, 

technique, environnemental et social des conséquences de l’aquaculture en mer en contexte continental, 

afin de le transposer, par la suite, au contexte insulaire.  

2.1 La considération de l’aquaculture sur le marché international 

Étant l’industrie de production animale en plus grande expansion mondialement, il importe de se pencher 

sur la part de l’aquaculture dans le marché international ainsi que sur les principaux producteurs.   
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La production aquacole et sa croissance 

Depuis 2014, la proportion des poissons voués à la consommation humaine provenant de l’aquaculture 

dépasse 50 % de la totalité des poissons consommés. Ce type de production animale présente la plus forte 

croissance annuelle, soit 3.2 %, alors que celle de la production d’animaux terrestres n’est que de 2.8 %. 

En 2016, la production aquacole s’élevait à 110,2 millions de tonnes de poissons, soit 243,5 milliards de 

dollars américains. 

Les principaux producteurs 

En 2016, la production de poisson provenant de l’aquaculture était supérieure à celle de la pêche 

industrielle dans 37 pays. Ces pays sont répartis de manière hétérogène et se trouvent dans toutes les 

régions du monde, sauf en Océanie. L’Asie est la région la plus productive, et la Chine est le principal 

producteur avec environ 60 % de la production aquacole mondiale.  

2.2 Les défis techniques 

Comme pour tous les autres types de production animale, les investisseurs et producteurs aquacoles 

doivent faire face à de nombreux défis tant sur le choix des espèces que sur les technologies à favoriser.  

Les espèces produites 

En 2016, environ 598 espèces étaient produites mondialement. Les conditions, dans lesquelles une 

industrie choisira les espèces qu’elle produira, dépendent du climat, des conditions météorologiques, de 

la capacité à contrôler le cycle de vie de l’espèce pour assurer la productivité et de la demande. Certaines 

espèces telles que le bar, la carpe ou le saumon sont plus convoitées que d’autres, à cause de leur 

popularité sur le marché.  

Les techniques de production 

L’aquaculture est un processus en chaîne qui repose sur le cycle de vie du poisson, spécifique à chaque 

espèce. Néanmoins, la technique est similaire pour chacune. La première étape correspond à la période 

d’incubation des œufs suivie de l’éclosion, où les œufs font place au stade larvaire. Après le stade larvaire, 

les jeunes poissons sont transférés dans des cages flottantes où ils seront engraissés conformément aux 

normes commerciales.  

Les technologies aquacoles : Le groupe AKVA 

Le groupe AKVA est un fournisseur mondial de technologies et de services qui cherche à aider les 

entreprises aquacoles dans la résolution des défis biologiques et techniques. La compagnie est très connue 

auprès des investisseurs aquacoles et nombreux sont ceux qui optent pour leurs technologies. Ainsi, AKVA 

joue un rôle significatif dans l’avancée des techniques de production, d’où l’importance de le mentionner 

dans cette section. 
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2.3 Les impacts environnementaux 

Il est inévitable que la production intensive d’animaux engendre des conséquences environnementales, 

qu’elle soit faite sur la terre ou en mer. L’aquaculture n’y échappe pas, quatre impacts environnementaux 

sont bien documentés dans la littérature.  

Les déchets et décharges d’effluents 

La production animale contribue à la détérioration de l’environnement à cause de substances utilisées et 

vouées à améliorer la productivité. En effet, des substances telles que des hormones, des antibiotiques et 

des pesticides, sont constamment rejetées dans le milieu aquatique en raison de leur utilisation dans le 

but d’accroître le rendement de la production et de prévenir la propagation de parasites, bactéries et 

maladies.  De plus, la présence de nombreux individus dans un endroit limité cause d’importants rejets 

biologiques. Conséquemment, ces rejets augmentent la concentration totale d’azote et de phosphore 

dans le milieu, ayant des répercussions considérables sur la faune et la flore environnantes.  

Les espèces exotiques envahissantes 

L’aquaculture est l’une des nombreuses activités qui contribuent à l’introduction d’espèces exotiques. En 

fait, les poissons qui échappent à leur cage se retrouvent dans un écosystème où ils n’ont pas de 

prédateurs, ce qui favorise leur établissement. Ces poissons peuvent se reproduire avec des espèces 

sauvages et induire des modifications génétiques dans les populations sauvages. L’introduction d’espèces 

exotiques dans la nature est difficile à contrôler, car l’aquaculture est maintenant pratiquée dans le monde 

entier et les phénomènes météorologiques extrêmes vont continuer à détruire les infrastructures. Par 

conséquent, même si les producteurs utilisent les meilleures technologies, l’introduction d’espèces 

exotiques constituera toujours une menace pour la biodiversité locale.  

Les effets sur les populations sauvages 

Pour assurer une alimentation riche en protéines, les producteurs de poissons carnivores ont 

majoritairement recours à des huiles et à de la nourriture fabriquée à partir de petits poissons pélagiques 

capturés. Cela a pour effet de diminuer considérablement les populations sauvages de ces poissons 

occupant une place intermédiaire et étant une source alimentaire importante pour d’autres espèces 

sauvages. Ceci vient contrecarrer l’argument initial qui consiste à dépeindre l’aquaculture comme un 

moyen de diminuer la pression de pêche sur les populations sauvages.  

La perte d’habitats 

Dans le but d’atteindre la sécurité alimentaire mondiale, il est nécessaire de transformer le milieu afin de 

le rendre propice à la production aquacole. La production intensive de poissons induit dans 

l’environnement des modifications physiques et chimiques qui, à long terme, transformeront l’écosystème 

naturel dans un rayon de quelques kilomètres autour des cages. Pour réduire les coûts de production et 

favoriser la survie des poissons, l’aquaculture nécessite l’utilisation d’espaces aquatiques productifs, riches 

en minéraux et nutriments. Pour répondre à ces exigences, les producteurs choisissent souvent des 

habitats offrant de nombreux services écosystémiques, contribuant, ainsi, à la perte d’habitat naturel. 
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2.4 Les enjeux sociaux 

Étant un secteur grandissant par l’augmentation de la population mondiale et par une meilleure 

connaissance des bienfaits nutritionnels de la consommation de poisson, l’industrie aquacole engage un 

plus grand nombre de gens dans les communautés. Différents enjeux sociaux ont donc fait leur apparition 

au cours des dernières années.  

La consommation de poisson et la sécurité alimentaire 

Depuis les années 1960, la consommation de poisson et de produits dérivés de poissons a fortement 

augmenté. Les statistiques démontrent que la consommation de ces produits a joué un rôle important 

dans l’atteinte d’une plus grande sécurité alimentaire mondiale. En effet, les animaux aquatiques 

possèdent de nombreuses qualités nutritives contribuant à une bonne santé et permettant de réduire les 

problèmes de malnutrition.  

Les conditions de travail dans le secteur aquacole 

Le secteur de la pêche et de l’aquaculture emploie des millions de personnes à chaque année à travers le 

monde. Or, la quantité d’emplois, pour répondre aux besoins aquacoles, a grandement augmenté entre 

1995 et 2016, passant de 17 % à 32 % de la proportion totale des emplois liés à ces activités. Les conditions 

de travail restent toutefois à être améliorées. Les abus envers les femmes, le travail des enfants, le trafic 

humain et la violence physique et psychologique sont fréquents dans ce domaine.  

Maintenant que nous connaissons les impacts généraux liés à la mise en place de l’aquaculture, il sera 

intéressant d’examiner les impacts potentiels dans le contexte mauricien. Avant de le faire, il importe 

d’exposer l’approche méthodologique qui sera utilisée.  

3. L’APPROCHE MÉTHODOLOGIQUE 

La méthode utilisée, pour faire une analyse systémique des enjeux de l’implantation de l’aquaculture, se 

base sur une revue de littérature ainsi que sur une étude de cas, telle qu’expliquée par messieurs Roy et 

Savoie-Zacj dans le livre de référence « La recherche sociale » (2010). Cet ouvrage s’inspire également de 

la méthodologie utilisée par monsieur Dinelle (2018) dans son essai de maîtrise. 

3.1 La revue de littérature 

Avant le commencement de l’analyse, une revue de littérature a été exécutée afin de mieux comprendre 

le sujet, pour identifier les parties prenantes ainsi que pour approfondir les réflexions de l’auteure. En 

parallèle à celle-ci, des entrevues semi-dirigées ont également été réalisées afin de valider l’information 

collectée. Les articles scientifiques ont surtout servi à identifier les impacts environnementaux, alors que 

les articles de quotidiens mauriciens ont aidé à comprendre le débat sur la place publique. Des textes 

légaux et gouvernementaux ont également été utilisés afin d’éclaircir le contexte législatif qui encadre les 

activités aquacoles à Maurice. 

3.2 L’étude de cas 

Nombreuses sont les méthodes pouvant être utilisées en recherche, l’étude de cas est indéniablement 

l’une des plus vieilles d’entre elles. Cette méthode est intéressante, car elle permet de prendre en 



109 
 

considération tant les données empiriques que les renseignements pris dans la littérature. Les 

informations collectées lors des entrevues semi-dirigées sont complexes. En effet, les opinions et 

l’interprétation du développement des activités aquacoles dans les eaux de Maurice sont influencées par 

le milieu de vie de la partie prenante, son niveau d’éducation, son emploi, ses croyances, son pouvoir 

financier, etc. Pour ces raisons, l’étude de cas semble être une approche appropriée puisqu’elle permet 

de comprendre une situation complexe tout en tenant compte des interactions qu’elle a avec son milieu 

et de l’environnement dans lequel elle a émergé. Les entrevues semi-dirigées visent à collecter la 

perception des citoyens au sujet de l’aquaculture et non leur connaissance sur le sujet. En effet, la 

perception d'une situation indique la manière dont la communauté répondra à cette situation, ce qui 

permet de comprendre le débat qui s’est installé sur la place publique.   

3.3 La collecte de données 

L’étude de cas utilise principalement des données qualitatives, telles que celles collectées lors des 

entrevues semi-dirigées. Cette méthode de collecte de données vise à comprendre les profondeurs et les 

nuances d’un phénomène, et le sens que les acteurs locaux donnent à leur réalité. Au cours des entretiens, 

une dynamique de co-construction de la signification du phénomène s’installe entre l’intervieweur et 

l’interviewé. Comparativement à l’entrevue dirigée, l’entrevue semi-dirigée est plus flexible, permettant 

de briser la dynamique hiérarchique entre le chercheur et la personne interrogée. Cela permet aussi à 

l’interviewé de discuter de différents sujets. Toutefois, l’entrevue semi-dirigée a une certaine structure 

qui agit comme une ligne directrice, empêchant la discussion d’aller dans tous les sens. La collecte de 

données s’est faite lors d’une visite de l’auteure à l’île Maurice, lui permettant de mieux comprendre le 

contexte socioéconomique et d’émettre des recommandations qui respectent les valeurs des Mauriciens.  

3.4 La considération éthique 

Pour s’assurer que les parties prenantes prenaient une décision éclairée de participer à une entrevue, 

celles-ci devaient préalablement remplir un formulaire de consentement avant le début de la rencontre. 

Le formulaire (présenté à l’annexe 3) avait pour but de présenter le chercheur ainsi que la recherche 

effectuée. Il était rédigé à l’aide de phrases courtes et simples afin de favoriser sa compréhension, peu 

importe le niveau de scolarité de la partie prenante.  

3.5 Le déroulement des entrevues 

Une entrevue est marquée par trois périodes bien distinctes. Tout d’abord, il est important d’établir un 

premier contact avec la personne interrogée. La plupart du temps, la partie prenante et le chercheur ne 

se connaissent pas. Par conséquent, il est recommandé que le chercheur se présente et décrive également 

sa recherche afin d’établir un lien de confiance et une atmosphère détendue. Cette période consiste à 

l’ouverture. Lorsque l’atmosphère est plus amicale, le chercheur peut poser des questions plus 

provocatrices et aller davantage au cœur du sujet tout en laissant la personne interrogée libre de répondre 

aux questions. Cette période consiste à l’entrevue en soi. Finalement, elle se termine par une fermeture 

au cours de laquelle le chercheur revient sur les sujets discutés durant la rencontre et s’assure d’avoir bien 

compris les pensées de son interlocuteur.  
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3.6 L’élaboration du guide de rencontre 

Le guide de rencontre est un outil grandement utilisé dans les entrevues semi-dirigées. En effet, cela 

permet de guider la discussion autour de différents sujets prédéfinis par l’auteure. Suite à une revue de 

littérature, l’auteure a confectionné des questions plus générales ayant été posées à toutes les parties 

prenantes, ainsi que des questions plus spécifiques selon la personne interrogée, tel que démontré dans 

l’annexe 4. Tout au long de la rencontre, le guide a servi à diriger la discussion et à réorienter les questions 

lorsque la conversation s’éloignait du sujet. Des questions simples et ouvertes furent préférées aux 

questions élaborées et fermées pour faciliter l’échange. 

3.7 Le choix des parties prenantes 

Afin de faire une analyse systémique des enjeux de l’aquaculture, il était nécessaire de rencontrer les 

principales parties prenantes du secteur aquacole et de l’environnement aquatique. Tel que démontré 

dans le tableau de l’annexe 5, les acteurs rencontrés ont été divisés en cinq groupes, soit : les organismes 

non gouvernementaux, les instances gouvernementales, les associations, les compagnies et les experts. 

Par conséquent, 19 personnes furent interviewées. Les parties prenantes furent choisies sur différents 

critères tels que leur rôle au sein du secteur aquacole, leur expertise sur le sujet, leur pouvoir d’influence 

au sein de la communauté ainsi que leur consentement à rencontrer le chercheur. 

3.8 L’analyse systémique 

La systémique est la méthode utilisée pour analyser les données primaires recueillies au cours des 

entrevues, ainsi que les données secondaires recueillies lors de la revue de littérature. L’analyse 

systémique permet de prendre en compte la complexité d’un problème au sein d’un système, les 

composantes indirectes ou invisibles, ainsi que les causes profondes d’un problème afin d’établir des 

solutions durables et respectueuses envers la communauté. Comme la FAO applique déjà des stratégies 

systémiques pour élaborer un cadre de gestion durable et intégrée, la méthodologie utilisée pour cette 

recherche s’inspire des caractéristiques essentielles de l’Ecosystem Approach to fisheries and aquaculture 

décrites dans son plus récent rapport « The State of World Fisheries and Aquaculture » (2018), présenté à 

l’annexe 6. Ainsi, l’analyse systémique des impacts, qui résulteraient de l’établissement de l’aquaculture à 

Maurice, permet de comprendre les éléments qui constituent ce système et les relations qui les unissent. 

Cela ouvre donc la voie à une profonde compréhension du débat environnemental, social et économique 

en cours dans la société mauricienne, ce qui favorise l’élaboration de solutions adaptées, durables, 

respectueuses et réalistes.  

3.9 Les limites de la recherche 

La méthodologie choisie pour faire l’analyse systémique fait face à de nombreuses limites. La première 

porte sur la représentativité des résultats. En effet, il a été impossible pour l’auteure de rencontrer toutes 

les parties prenantes du secteur aquacole, soit par manque de temps, soit parce que certaines n’ont pas 

répondu positivement à la demande d’être rencontrées ou parce que d’autres n’ont pas été identifiées, 

de sorte que l’analyse se base sur des données partielles, ne représentant pas toute la réalité du cas étudié. 

La seconde vient de la courte période passée à Maurice. L’auteure considérait comme essentiel de visiter 

le pays afin de mieux comprendre le contexte environnemental et socioéconomique de l’île ainsi que 
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l’origine du débat. Toutefois, quelques semaines ne sont pas suffisantes pour comprendre toutes les 

nuances présentes au sein d’une communauté multiethnique. L’interprétation des résultats constitue une 

troisième limite. En effet, l’auteure a pu mal interpréter les réponses de la partie prenante à cause de la 

barrière de la langue. Le créole étant la langue courante à Maurice, seuls les gens plus éduqués parlent 

français et anglais. La quatrième provient de la validité des réponses. Effectivement, il est possible que 

certains interlocuteurs n’aient pas répondu sincèrement aux questions par crainte de l’opinion du 

chercheur.  

Tel qu’exprimé à travers ce chapitre, l’élaboration de la méthodologie a pour objectif de transmettre une 

recherche reposant sur une base solide et visant à extraire les éléments importants pour refléter, dans la 

mesure du possible, la réalité. Maintenant que nous avons expliqué comment les entretiens ont été 

réalisés, nous pouvons analyser les résultats qui en ressortent. 

4. LA PRÉSENTATION ET L’ANALYSE DES DONNÉES 

La revue de littérature et les entrevues semi-dirigées ont permis à l’auteure de faire une analyse 

systémique des différents enjeux liés à l’implantation de l’aquaculture à Maurice. Ceux-ci sont séparés en 

deux catégories, les impacts environnementaux et les enjeux socioéconomiques.  

4.1 Les impacts environnementaux 

Les impacts environnementaux identifiés à l’aide de l’analyse systémique des données collectées avec la 

revue de littérature et lors des entrevues semi-dirigées sont présentés ci-dessous. Un tableau récapitulatif 

de ces impacts se retrouve à l’annexe 7. 

Gestion des déchets et décharge des affluents 

De nombreux Mauriciens perçoivent l’aquaculture comme une menace pour la qualité de l’eau et des 

fonds marins, et comme facteur important d’attraction des requins. Ceci proviendrait des déchets et des 

rejets de polluants dans l’eau des cages et des enclos. Cette crainte environnementale est apparue à 

Maurice due aux changements dans la qualité de l’eau près de la FMM, à cause d’une plus grande quantité 

de requins bulldogs aperçus par les communautés de la région ainsi qu’à cause des nombreuses 

conséquences négatives subies par les pêcheurs de Bambous Virieux depuis l’ouverture de la FMM en 

2002. Si de telles incidences sont déjà présentes alors que la FMM ait été mise en place en tant que projet 

pilote, quelles répercussions une ferme de grande envergure, telle que Growfish, auront sur le milieu? Des 

conséquences sur la qualité de l’eau sont déjà perçues alors qu’une seule ferme aquacole est active à 

Maurice, qu’adviendra-t-il lorsque tous les sites identifiés à l’annexe 8 seront occupés? Ce sont les 

questions que les parties prenantes se posent relativement à la gestion des déchets.  

La résilience et la santé des récifs coralliens 

Telle que mentionnée précédemment, la barrière de corail qui encercle Maurice est non seulement un 

attrait touristique important pour l’île, mais elle agit également comme protection des côtes lors des 

tempêtes et diminue la vulnérabilité de Maurice à l'égard des CC. Or, d’autres activités, qui représentent 

des pressions sur les coraux, ont lieu dans le lagon. L’aquaculture n’ajoutera qu’une autre pression et 
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diminuera la résilience des coraux. À cause des déchets qu’elle rejette dans l’environnement, l’aquaculture 

contribuera à la détérioration de cette barrière si importante pour la communauté mauricienne.  

Les espèces exotiques envahissantes 

La crainte du relâchement d’espèces exotiques envahissantes à Maurice provient de l’évasion d’une 

grande quantité d’ombrines venant de la FMM en avril 2018. Étant positionnées dans la trajectoire des 

cyclones et des fortes tempêtes, les installations aquacoles seront toujours à risque au moment de ces 

intempéries. De plus, des attaques de requins sur les filets pourraient également être la cause du 

relâchement de milliers de poissons exotiques dans le milieu naturel.  

La vulnérabilité de Maurice face aux changements climatiques 

Durant son séjour à Maurice, l’auteure a pu assister à une conférence organisée par le ministère de 

l’Environnement et donnée par différents experts concernant la vulnérabilité de Maurice face aux CC. Au 

cours de cette conférence, il a été démontré que six sites sont parmi les plus à risques sur le territoire 

mauricien (voir annexe 9). Lorsqu’on superpose la carte présentée à l’annexe 9 avec celle des sites 

aquacoles présentés à l’annexe 8, nous comprenons que 8 sites aquacoles sont situés juste en face des 

sites les plus vulnérables aux CC. La mise en place d’installations aquacoles à ces endroits pourrait 

exacerber la vulnérabilité de ces sites par la détérioration des coraux. 

Les impacts sur la mégafaune et les effets sur leurs parcours migratoires 

Pour diminuer le risque lié aux requins et à la détérioration des coraux par les déchets aquacoles, le 

gouvernement a mentionné qu’aucune installation ne serait permise à moins de 500m du lagon. Cette 

promesse n’ayant été publiée dans aucun document officiel, comporte tout de même des risques. En effet, 

des études réalisées par The Marine Megafauna Conservation Organization ont démontré la présence de 

baleines, dauphins, tortues et requins dans la région sud-ouest de l’île, là où Growfish souhaite 

s’implanter. La production intensive de poisson pourrait attirer la mégafaune et nuire à leur processus de 

migration. 

La conservation des requins 

Une forte densité de poissons à un endroit voué à la production aquacole attire plusieurs autres 

organismes aquatiques, tels que les requins. Afin de protéger la population mauricienne et la production 

aquacole contre des attaques potentielles sur les filets, plusieurs parties prenantes craignent que des 

mesures radicales telles que la permission de pêcher ou de tuer les requins soient mises en place pour 

diminuer leur présence dans le lagon. Toutefois, si une telle mesure était permise et si les installations 

aquacoles attiraient bel et bien ces animaux opportunistes, Maurice agirait comme un aimant à requins 

où ils s’y feraient chasser, ce qui nuirait considérablement à leur conservation. 

4.2 Les enjeux socioéconomiques 

Les enjeux socioéconomiques identifiés à l’aide de l’analyse systémique des données collectées avec la 

revue de littérature et lors des entrevues semi-dirigées sont présentés ci-dessous. Un tableau récapitulatif 

de ces enjeux se trouve à l’annexe 10. 
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Le risque requin et le principe de précaution 

SUA et l’AHRIM désirent que les autorités politiques utilisent le principe de précaution lorsqu’ils évaluent 

le rapport EIE de Growfish. En effet, aucune étude ne prouve que l’aquaculture attire les requins. De plus, 

considérant les répercussions importantes sur le secteur touristique à l’île de la Réunion, alors que 

plusieurs attaques de requins ont eu lieu, il serait évident, selon les organisations, de faire preuve de 

prudence. Malheureusement, comme la licence a été octroyée à Growfish, les associations comprennent 

que le principe de précaution n’a pas été utilisé. Le défaut de faire preuve de précaution malgré tous les 

risques est l’une des raisons invoquées pour faire appel devant le Environmental and Land Use Appeal 

Tribunal (ELUAT). 

La fragmentation des eaux côtières 

Comme mentionné dans le chapitre 1, la mer correspond à un bien commun tel que décrit dans l’article 

538 du Code Civil mauricien. Or, la signature de l’Aquatic Business Bill et l’amendement du Maritime Zones 

Act mettent ce bien commun à risque de morcellement et de privatisation. Cela est déjà remarqué avec 

l’identification des 31 sites aquacoles. De plus, bien que Maurice soit sur une bonne lancée économique, 

le pays est toujours considéré comme « en développement » de sorte que très peu de Mauriciens ont les 

moyens d’investir dans cette industrie, favorisant la privatisation par des investisseurs étrangers.  

La sécurité alimentaire 

La sécurité alimentaire est l’un des principaux arguments avancés par les autorités mauriciennes pour 

pratiquer l’aquaculture. Or, une rencontre avec les pêcheurs de Bambous Virieux, région située près de la 

FMM, expose une tout autre réalité. En effet, les poissons sauvages sont attirés à la base des cages. Les 

pêcheurs, ne pouvant pas s’approcher à moins de 300m des cages, ne peuvent plus capturer ces poissons 

qui étaient, auparavant, accessibles. Ils doivent donc pêcher en haute mer, les exposant aux intempéries. 

Comme ils capturent moins de prises, ils doivent en garder moins pour eux et leur famille afin de conserver 

le même revenu. Conséquemment, ils consomment moins d’aliments riches en protéines. Ceci a pour effet 

d’impacter les plus pauvres et vulnérables de la communauté mauricienne. De plus, les poissons produits 

par Growfish seraient voués à être exportés sur le marché européen et américain, ce qui ne favoriserait 

pas la sécurité, ni la souveraineté alimentaire de Maurice.  

Le laxisme dans l’acceptation d’un permis sur l’étude d’impact environnemental 

Comme c’est la compagnie elle-même qui a rédigé son propre rapport d’EIE, il est essentiel que le 

ministère de l’Environnement ou une autre autorité responsable valident les informations avancées dans 

le rapport avant d’octroyer une licence. Or, il a été mentionné, lors des entrevues, que la licence a été 

octroyée sur la base des informations fournies par Growfish et qu’elles n’ont pas été validées. Ainsi, 

personne n’a vérifié l’efficacité d’utiliser la technologie AKVA dans le contexte météorologique mauricien. 

D’autres renseignements importants ont été omis dans le rapport et la licence a tout de même été 

octroyée par le ministère de l’Environnement. Bien que l’ELUAT ait révoqué la licence pour ce projet, la 

facilité avec laquelle les autorités mauriciennes acceptent d’octroyer une licence EIE est un problème qui 

inquiète les parties prenantes alors que d’autres investisseurs soumettront un rapport d’EIE. 
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La procédure pour effectuer une contestation judiciaire 

La condition de pouvoir procéder à une contestation judiciaire et de participer à une consultation publique 

sur un projet proposé se base sur le principe du locus standi (intérêt à agir). Dans le cas de Growfish, les 

seules personnes ayant été invitées à la consultation publique furent les pêcheurs habitant directement 

devant les sites convoités par Growfish. Toutefois, de nombreuses parties prenantes rencontrées durant 

le séjour de l’auteure à Maurice mentionnent qu’elles seraient en mesure de prouver leur intérêt à agir, 

mais, malheureusement, qu’elles ne sont pas considérées lorsqu’elles désirent faire entendre leurs points. 

La mesure du locus standi, lorsqu’appliquée aux projets aquacoles, est donc très restrictive. 

L’approche sectorielle de l’aquaculture 

Les parties prenantes mentionnent la dichotomie entre les projets des différents ministères, ainsi que les 

orientations de développement contradictoires, qu’ils tentent de mettre en place. Par exemple, le 

ministère de l’Environnement tente d’identifier des mesures pour diminuer la vulnérabilité des six sites 

mentionnés précédemment face aux CC, alors que le ministère de l’Économie océanique veut pratiquer 

l’aquaculture près de certains de ces sites. De plus, étant l’un des piliers de l’économie mauricienne, le 

ministère du Tourisme veut continuer à croître alors que le ministère de l’Économie océanique désire, lui 

aussi, devenir l’un des acteurs économiques majeurs. Toutefois, l’aquaculture contrevient au bien-être du 

secteur touristique, entre autres, par l’attraction potentielle de requins. 

La création d’un précédent dans la loi mauricienne 

Growfish étant le premier investisseur d’envergure à avoir soumis un rapport d’EIE au ministère de 

l’Environnement, la façon dont celui-ci va avoir fait son rapport ainsi que son évaluation et les conditions 

avancées par le ministère vont créer un précédent. En effet, ils vont influencer la manière dont 

l’aquaculture va être développée à Maurice et vont guider la marche à suivre pour les futurs investisseurs. 

Ainsi, les parties prenantes craignent que si une licence ait été octroyée alors que plusieurs éléments 

étaient manquants dans le rapport d’EIE, cela ouvre la porte aux abus par les investisseurs étrangers. 

Une menace pour l’industrie du tourisme 

Tel que mentionné précédemment, l’aquaculture nuit au bien-être du secteur touristique entre autres en 

raison de l’attrait des prédateurs, tel que les requins. Cela a d’ailleurs été remarqué à l’île de la Réunion 

(voisine de Maurice) où, suite à de nombreuses attaques, la baignade fut interdite, ce qui a 

considérablement nui à l’industrie touristique de l’île. Ainsi, Maurice est à un point décisif, il doit choisir 

entre le tourisme ou l’aquaculture. Plusieurs personnes rencontrées se demandent pourquoi cela est 

même une question alors que le tourisme est un employeur important sur l’île et que c’est un secteur déjà 

bien établi à Maurice.  

Le présent chapitre a exposé les nombreux défis environnementaux et socioéconomiques qui découlent 

de l’implantation de l’aquaculture à Maurice. Cependant, avant de formuler des recommandations, il 

importe de comprendre le cadre législatif qui régit et encadre la mise en œuvre de ce secteur.  
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5. LA PROCÉDURE D’UNE ÉTUDE D’IMPACT ENVIRONNEMENTAL ET UNE ANALYSE SYSTÉMIQUE DES 

MENACES, OPPORTUNITÉS, FORCES ET FAIBLESSES (MOFF) DU EIA GUIDELINES FOR FISH FARMING IN 

THE SEA ET DE LA LÉGISLATION MAURICIENNE SUR L’AQUACULTURE 

Maintenant que les impacts environnementaux et socioéconomiques ont été définis, il est nécessaire de 

comprendre le cadre législatif dans lequel l’industrie de l’aquaculture évolue. Une analyse pour identifier 

les menaces, opportunités, forces et faiblesses (analyse MOFF) de la législation ainsi que du guide de 

rédaction du rapport d’EIE sera également présentée.  

5.1 Le cadre législatif de l’étude d’impact environnemental (EIE) 

Puisqu’une licence est requise pour le développement de tous les projets aquacoles, il est demandé que 

les investisseurs conduisent une EIE. De ce fait, il importe de connaître les documents techniques et légaux 

qui influencent et encadrent le développement de l’aquaculture à Maurice.  

L’Environmental Protection Act 

L’Environmental Protection Act (EPA) correspond à la loi qui vise la protection de l’environnement de 

Maurice. C’est également dans cette loi que le processus d’EIE est défini. L’EPA décrit les éléments qui 

doivent être inclus dans le rapport soumis au ministère de l’Environnement pour évaluation. Si le ministère 

le juge nécessaire, il ajoutera certaines conditions à la licence. Le ministère de l’Économie océanique, lui, 

est responsable du processus de suivi durant les opérations de l’entreprise aquacole et assure le respect 

des conditions établies par le ministère de l’Environnement.  

Le rapport de l’Aquaculture Master Plan 

Ce rapport fut commandé par le BOI et le gouvernement afin d’étudier la faisabilité de développer 

l’industrie aquacole à Maurice. Il présente les endroits où l’aquaculture pourrait être faite, les revenus 

engendrés, ainsi que les espèces pouvant être produites. Il évalue également le marché. Le rapport de 

l’Aquaculture Master Plan fut décisif dans l’implantation de l’aquaculture à Maurice. Le développement 

de cette industrie se base sur les conclusions avancées dans ce rapport. 

Le EIA Guidelines for fish farming in the sea 

Ce guide est un outil pour les entreprises qui désirent soumettre un rapport d’EIE au ministère de 

l’Environnement pour proposer un projet aquacole. Ainsi, ce document n’a pas de valeur légale, mais il 

fournit tous les éléments que doit comprendre l’EIE. Le rapport de l’étude cible les conséquences 

environnementales, sociales et économiques du projet, de sorte qu’une approche pluridisciplinaire doit 

être employée pour réaliser l’étude. Le rapport doit également comprendre une comparaison entre 

différents scénarios pour la réalisation du projet, en vue de choisir l’option ayant le plus de points positifs. 

Lorsque terminé, celui-ci est soumis au Directeur de l’Environnement. Après une première analyse, il est 

rendu public et une consultation publique est organisée, consultation à laquelle seuls ceux pouvant 

prouver leur locus standi seront invités. Dans le cas présent, seuls les pêcheurs, habitant directement 

devant les sites convoités par Growfish, furent invités. 
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5.2 Analyse de l’étude d’impact environnemental de Growfish International inc. 

Le 30 avril 2019, la licence d’EIE a été retirée à Growfish par l’ELUAT. Cette section présente les raisons de 

cette révocation. 

Le risque requin 

Jusqu’à présent, aucune recherche n’a été menée sur la présence de requins dans la région où Growfish 

souhaite installer son élevage de poisson. Le Tribunal soutient qu’attendre qu’un requin s’attaque à 

l’homme, avant de mettre en place des mesures restrictives, est déraisonnable et pourrait avoir des effets 

néfastes sur l’environnement et l’économie. ELUAT soutient donc que le principe de précaution doit 

prévaloir jusqu’à ce qu’il y ait plus de recherches sur l’incidence des requins.  

Le contenu de l’étude d’impact réalisé par Growfish 

Un deuxième argument soulevé par l’AHRIM et SUA et accepté par le Tribunal est le manque 

d’informations précises concernant le projet proposé par Growfish. En effet, l’ELUAT admet que de 

nombreuses informations sont maintenues peu claires et vagues et n’ont pas été traitées par les autorités 

responsables, telles que le risque de prédateurs, les impacts environnementaux et les autres conditions 

requises par la loi. 

Le conflit d’intérêts du Ministère de l’Économie océanique 

Enfin, le troisième argument est le conflit d’intérêts du ministère de l’Économie océanique. En fait, le 

ministère est à la fois responsable de la réglementation du projet et expert technique au sein du comité 

d’EIE. Ainsi, le Tribunal se demande comment le permis d’EIE peut ne pas être biaisé si l’organisme 

responsable de la réglementation participe aussi au processus décisionnel du projet.  

5.3 L’analyse MOFF 

Étant donné que le processus d’EIE s’appuie sur l’efficacité du guide et de la législation en place, il importe 

de l’évaluer à l’aide d’une analyse MOFF. 

Qu’est-ce qu’une analyse MOFF 

L’analyse MOFF est une méthode simple et efficace qui favorise la réalisation d’une planification 

stratégique. L’analyse intègre les facteurs internes (forces et faiblesses), qui sont constitués d’attributs 

spécifiques au guide et à la législation. Les facteurs externes, à savoir le contexte dans lequel le guide est 

utilisé, y compris les opportunités et les menaces auxquelles le guide et la législation sont confrontés, sont 

également identifiés avec l’analyse. 

Analyse MOFF du cadre législatif et du EIA Guideline  

L’analyse MOFF a permis d’identifier les menaces, opportunités, forces et faiblesses du EIA Guidelines For 

Fish Farming In The Sea ainsi que de la législation en place.  
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Menaces : 

Le conflit d’intérêts du ministère de l’Économie océanique est une menace pour l’implantation d’un 

nouveau secteur économique. En effet, bâtir de nouvelles activités économiques, fondées sur des 

implications politiques douteuses, est voué à l’échec. De plus, puisque le risque requin n’est pas 

mentionné dans l’EPA ni dans le guide, cela permet aux investisseurs de ne pas se préoccuper de ce risque, 

représentant un danger, tant pour la sécurité des usagers de la mer que pour l’économie locale.  

Opportunité : 

La principale opportunité de la législation et du guide est sans doute que ces mesures vont dans le même 

sens que la Déclaration de Rio sur l’environnement. Étant plus souvent des mesures mises en place dans 

les pays développés, le fait que Maurice ait une législation environnementale lui donne l’opportunité d’agir 

en tant que pionnier pour les pays en développement afin de les inciter à prendre la direction d’un 

développement durable (DD).  

Force : 

L’existence du L’ELUAT est sans doute l’un des principaux atouts du droit de l’environnement mauricien. 

Les pouvoirs conférés au Tribunal ont préséance sur ceux du ministère de l’Environnement et du ministère 

de l’Économie océanique, ce qui assure une meilleure protection de l’environnement s’il est prouvé qu’une 

licence EIE peut avoir des répercussions négatives. De plus, la diversité des éléments requis dans le rapport 

d’EIE, comme mentionné dans le guide, favorise le fait que les investisseurs se penchent sérieusement sur 

ces éléments et diminue les risques de laisser-aller.  

Faiblesses : 

Une faiblesse du guide est sans doute l’incertitude dans la profondeur des informations requises dans le 

rapport d’EIE. Certains des éléments mentionnés dans le guide sont vagues ou ne précisent pas où obtenir 

l’information lorsqu’il est inscrit dans le guide de se référer à une autre loi, ce qui peut induire les 

investisseurs en erreur ou les empêcher de rechercher les autres lois en vigueur. Une autre faiblesse est 

le manque de rigueur dans le respect de la loi. En effet, le guide et l’EPA présente une liste de sujets qui 

doivent être abordés dans le rapport d’EIE, mais même si certains éléments sont manquants, les autorités 

accordent une licence.  

Maintenant qu’une revue de littérature ait été réalisée, qu’une analyse systémique des enjeux 

environnementaux et socioéconomiques ait été effectuée et qu’une analyse MOFF a mis en évidence les 

menaces et faiblesses du cadre juridique de l’aquaculture à Maurice, des recommandations peuvent alors 

être suggérées aux décideurs politiques. 

6. RECOMMANDATIONS 

La revue de littérature, l’analyse systémique des impacts environnementaux et des enjeux 

socioéconomiques de l’implantation de l’aquaculture ainsi que l’analyse MOFF du cadre législatif qui 

gouverne les activités aquacoles permettent à l’auteure d’émettre des recommandations tant globales 

que spécifiques au cas de l’île Maurice.  
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6.1 Recommandations générales de l’implantation de l’aquaculture 

Certaines recommandations générales peuvent être avancées afin de conseiller les investisseurs aquacoles 

sur certaines décisions techniques. Ces mesures peuvent être appliquées dans tous les contextes sociaux, 

économiques et environnementaux.  

Aquaculture multitrophique intégrée (AMTI) 

L’aquaculture multitrophique intégrée (AMTI) est l’une des nombreuses manières proposées pour 

diminuer les impacts environnementaux de l’aquaculture intensive. Cette méthode se base sur le principe 

de recyclage, où les déchets d’une espèce représentent une source de nourriture pour une autre espèce 

placée à un niveau trophique plus bas, comme démontré dans l’image de l’annexe 11. Ainsi, l’AMTI vise la 

production de plusieurs organismes ayant différents niveaux trophiques allant du poisson au concombre 

de mer se trouvant à la base de la cage. La création de cet écosystème permet ainsi de diminuer les déchets 

et la pression sur l’environnement et de produire une plus grande variété de protéines et de végétaux 

voués à la consommation humaine.  

Alimentation à base végétale 

Comme il a été expliqué dans le chapitre 2, la production de poissons carnivores engendre des 

conséquences importantes sur les populations sauvages de petits poissons benthiques. Pour éviter de 

surpasser le point de régénération de ces populations, il importe de varier l’alimentation de ces poissons 

carnivores par une nourriture végétale, riche en protéines. Les recherches ont démontré que l’huile de 

microalgues pourrait remplacer l’huile de poisson, permettant d’éviter la surpêche et, ainsi, d’atteindre 

les objectifs primaires de l’aquaculture visant à diminuer la pression sur les populations de poissons 

sauvages. 

6.2 Recommandations spécifiques à l’île Maurice 

Les recommandations proposées ci-dessous sont adaptées particulièrement pour répondre aux enjeux 

sociaux, économiques et environnementaux de l’île Maurice.  

Application des principes du développement durable 

Pour assurer non seulement la réussite de l’industrie aquacole à long terme, mais également pour limiter 

les craintes au sein de la communauté ainsi que les impacts environnementaux, il est primordial que les 

autorités mauriciennes rendent obligatoire l’application des principes du DD par les investisseurs 

aquacoles. Tout d’abord, étant donné l’intime dépendance de l’industrie aquacole sur un milieu marin sain 

et productif, il importe que la sphère écologique de DD soit mise au premier plan des considérations des 

projets aquacoles. Non seulement l’industrie du tourisme et la communauté dépendent des ressources 

océaniques, mais il en est de même pour l’aquaculture. Ainsi, les autorités mauriciennes doivent assurer 

l’imputabilité des investisseurs aquacoles si leur projet venait à causer des dommages sur l’environnement 

et l’écosystème aquatique. Deuxièmement, considérant la dépendance de la communauté mauricienne 

vis-à-vis des ressources océaniques, il est indispensable que l’implantation de l’aquaculture soit faite de la 

manière la plus respectueuse, participative et inclusive possible. De ce fait, la sphère sociale du DD doit 

être le principe considéré en deuxième place lors des évaluations des projets aquacoles. Finalement, 
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considérant le contexte alimentaire de Maurice où les ressources halieutiques représentent une partie 

importante de l’alimentation locale, et considérant aussi l’argument avancé par les autorités comme quoi 

l’aquaculture assurerait la sécurité alimentaire de l’île, il est indispensable que les projets aquacoles 

agissent de manière à contribuer à cette sécurité et souveraineté alimentaire, et non seulement pour 

exporter leur production ailleurs.  

L’utilisation des barachois comme inspiration à la production de poissons 

L’une des manières les plus sécuritaires de pratiquer l’aquaculture à Maurice, serait par l’entremise des 

barachois, une méthode déjà utilisée depuis une centaine d’années sur l’île. En effet, 31 barachois ont été 

répertoriés sur l’île, ceux-ci sont démontrés à l’annexe 12. Un barachois consiste en l’aménagement du 

littoral délimité par une digue, de sorte que ce qui se trouve à l’intérieur ne s’échappe pas dans le milieu 

environnant, procurant ainsi une protection contre la fuite d’espèces exotiques envahissantes et contre 

l’eau contaminée. Une technologie de pointe pourrait être utilisée pour traiter l’eau avant de la rejeter 

dans la mer et d’en pomper de la nouvelle. Grâce à l’ancienneté de son utilisation, les connaissances de 

base sont déjà acquises et l’acceptabilité sociale y est déjà installée. Cette méthode offre une approche 

intéressante pour pallier à l’aquaculture en mer.  

La reconsidération des recommandations de l’ONU 

Comme mentionné précédemment, l’ONU encourage les PIED à développer l’économie bleue afin de 

diversifier leur économie locale. En effet, il ne serait pas surprenant de voir plusieurs PIED opter pour 

d’autres types d’activités économiques (désalinisation de l’eau de mer, technologies renouvelables, etc.) 

plutôt que l’aquaculture étant donné que celle-ci contrevient au bien-être d’autres secteurs économiques 

tels que le tourisme, souvent très important dans les PIED. Ainsi, cette recommandation appelle à la 

prudence en ce qui concerne le développement de l’économie bleue. Les autorités de Maurice semblent 

interpréter à leur avantage les recommandations de l’ONU pour justifier l’implantation de l’aquaculture. 

Or, la FAO appelle à la gestion responsable et à une législation stricte. À aucun moment, la FAO et l’ONU 

n'ont encouragé la mise en place de fermes aquacoles aux dépens du bien-être de la communauté et de 

l’industrie locale.   

La mise en place d’un meilleur cadre législatif 

Cette recommandation comprend deux éléments. Tout d’abord, il a été mentionné précédemment que 

les compagnies aquacoles devaient faire leur propre EIE. Toutefois, cela peut faire en sorte que les 

compagnies omettent de mentionner certaines conséquences négatives afin de faciliter l’obtention de leur 

licence. Pour éviter ce genre de scénario, il serait préférable que les EIE des projets de moyennes et de 

grande envergure soient réalisées par une entité externe, n’ayant pas d’intérêt personnel à l’égard du 

projet. Deuxièmement, le concept de locus standi devrait être élargi afin de considérer d’autres acteurs 

plutôt que seulement les pêcheurs vivant en face du site aquacole. En effet, les entrevues réalisées auprès 

de nombreuses parties prenantes démontrent qu’elles sont, elles aussi, capables de faire valoir leurs 

intérêts à agir considérant les impacts qu’elles pourraient subir par la mise en place de fermes aquacoles.  

Ainsi, tous les usagers de la mer devraient être consultés pour favoriser l’acceptabilité sociale, le respect 

des intérêts de la communauté par les investisseurs aquacoles et pour l’atteinte d’un développement plus 

durable. 
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La réalisation d’une recherche sérieuse sur la présence et la biologie des requins à Maurice 

Les autorités mauriciennes désirent mettre en place l’aquaculture en mer alors qu’aucune recherche 

concernant l’environnement aquatique au « temps zéro » n’ait été réalisée pour connaître l'effet de la 

production halieutique sur le risque requin et les changements environnementaux. Ainsi, il est essentiel 

que de telles études soient effectuées de manière à pouvoir évaluer clairement la part de responsabilité 

de l’aquaculture dans les changements physicochimiques et biologiques de l’écosystème marin. Des 

études scientifiques permettraient une meilleure gestion des ressources et permettraient d’établir un 

cadre législatif mieux adapté. 

 

La mise en place de l’aquaculture dans les limites du récif corallien de Maurice, ainsi que dans les zones 

extracôtières, dans le but de développer un nouveau secteur économique et de diversifier l’économie 

locale est un sujet très controversé au sein de la communauté mauricienne. Pour mieux comprendre le 

débat sur la scène publique, l’auteure a réalisé une revue de littérature, une visite terrain et des entretiens 

semi-dirigés avec diverses parties prenantes du secteur. Ainsi, les enjeux environnementaux et 

socioéconomiques ont pu être définis. Une analyse MOFF a également permis de mieux comprendre le 

cadre législatif dans lequel se développe l’aquaculture à Maurice. Ces nombreuses étapes, ayant été 

réalisées et enrichies d’une expérience terrain, ont permis à l’auteure d’émettre des recommandations 

tant générales que spécifiques au contexte mauricien. Ces recommandations sont des mesures concrètes 

pouvant être mises en place par les autorités politiques. Toutefois, il importe de se rappeler que le 

développement de l’aquaculture ne sera possible que s’il s’inscrit dans une démarche de développement 

durable. Cela signifie que la sphère écologique doit être mise en première place pour préserver la 

pérennité d’un écosystème aquatique sain, tant pour le maintien des activités locales que pour assurer la 

production aquacole. De plus, la sphère sociale doit être mise en seconde place pour garantir l’intégration 

et le respect de la communauté locale dans la mise en œuvre de ce secteur. En troisième place, nous 

retrouverons la sphère économique, qui veillera à la sécurité et à la souveraineté alimentaire de Maurice.  

Au cours des prochaines années, il sera intéressant de voir si le cas de Growfish et le combat mené par 

SUA et l’AHRIM encourageront les autorités politiques à revoir leur approche quant à la gestion de 

l’implantation de l’aquaculture, afin d’atteindre un développement durable de cette industrie. 
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APPENDIX- 2 MAURITIUS ISLAND RANKING IN THE WORLDRISKINDEX 2018 

As presented in the table, Mauritius ranks at the 16th place of the countries with the highest disaster risk 

in the world and it is the hotspot country in the African continent (Heintze et al., 2018, p.48). 
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APPENDIX- 3 CONSENT FORM 

The appendix 3 presents the consent form that needed to be read and completed by the stakeholder prior 

to the beginning of the interview. This consent form was elaborated by the University of Sherbrooke 

(Québec). Without the consent of the stakeholder, the interview was not taking place (Inspired from: The 

consent form of the Centre universitaire de formation en environnement et développement durable of 

the University of Sherbrooke) 

INFORMATION AND CONSENT FORM 

Invitation to participate to a study on the socio-economic and environmental impacts of the 

establishment of aquaculture in an insular context: case study of Mauritius island 

 

Réalisée par Vanessa Charbonneau, Centre universitaire de formation en environnement 

et développement durable (CUFE) 

This study will take the form of a thesis conducted as part of the Master's program in 

environmental management in developing countries- double degree with the University of Liege, 

in Belgium, under the supervision of Pierre Etcheverry (Quebec) and Vassen Kauppaymuthoo 

(Mauritius) 

 

Mrs, Sir, 

We invite you to participate in the study identified above. The objectives of this study are: 

1. Document and analyze the ecological and socio-economic impacts of aquaculture practices 

in general. 

2. Identify their specificities in an insular environment compared to continental environment. 

3. Following the implementation of aquaculture activities and specifically for Mauritius island: 

a. assess the ecological risks, 

b. identify potential conflicts of use in coastal areas, 

c. evaluate the socio-economic impacts that may result. 

4. Make recommendations in terms of sustainable management of aquaculture activities 

 

What does it imply to participate to this study? 

Your participation in this study consists of an objective and rational meeting during which 

different questions will be asked in order to learn more about the subject of aquaculture, as well 

as to expose and understand the different impacts of this activity according to your needs, 
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interests and point of view. The only drawbacks associated with your participation are the time 

devoted to the study, which should hold between 30 minutes to 1 hour maximum, and the 

displacement to the meeting location. You may be uncomfortable with certain questions that will 

be asked of you. If so, you are free to refuse to answer any questions.  

 

How are the data collected going to be used by the student? 

To avoid your identification as a participant in this study, the data collected will be treated in a 

completely confidential manner. Confidentiality will be ensured by not mentioning your name in 

the work as well as your position within your organization. The results of the study will not allow 

any identification of the participants. The results will be disseminated as part of the essay, or 

thesis, which will be presented to the jury of the University of Sherbrooke as well as to the 

various stakeholders who participated in the study and who wish to consult or use it for 

information purposes. The data collected will be kept locked up by the student in a confidential 

file and the only people who will have access to it are the supervisors of the student. Data will be 

destroyed as soon as the test is approved by program management and will not be used for 

purposes other than those described in this document. 

 
 

Is it obligatory to participate? 

No. Participation in this study is voluntary. You are entirely free to participate or not, and to 

withdraw at any time without having to motivate your decision or suffer any prejudice 

whatsoever. 

 

Are there risks, disadvantages or benefits? 

Beyond the risks and drawbacks mentioned so far, a possible discomfort with regard to certain 

topics discussed and inconvenience of time or displacement, the executive committee of the 

thesis considers that the possible risks are minimal. The contribution to advancing knowledge of 

the impacts of the implementation of aquaculture in an insular environment are the expected 

benefits. No financial compensation will be granted. 

 

What if I have questions about the project? 

If you have any questions about this study, do not hesitate to contact me at the coordinates listed 

below. 

 

Student’signature :                                                                                                                                   . 

 

Date :                                                                            . 

 

I have read and understood the information document about the project; "The socio-economic 

and environmental impacts of the establishment of aquaculture in an insular context: the case of 

Mauritius island". I understood the conditions, the risks and the benefits of my participation. I 

got answers to questions I had about this project. I freely accept to participate in this study. 
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Participant: 

Signature : 

 

Name:                                                                                       

Date : 

Please, sign both copies. 

Keep a copy and give the other to the researcher  
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APPENDIX- 4 MEETING GUIDE AND QUESTIONNARY  

The appendix 4 presents the questions asked during the interview with the stakeholder. The meeting 

guide comprises general questions that were asked to each interviewee and more specific questions 

according to the group to which the stakeholder belongs to. The meeting guide was written in French 

since it is the author’s first language and because the guide was made to help the author throughout the 

meeting. 

 

GUIDE DES RENCONTRES 

Présentation et consentement: 

Bonjour, je m’appelle Vanessa Charbonneau. Je suis une étudiante à l’Université de Sherbrooke au Canada. 

J’effectue présentement une maîtrise en gestion de l’environnement, profil pays en développement et 

coopération internationale. Dans le cadre de mon mémoire, j’étudie les impacts socioéconomiques et 

environnementaux de l’implantation de l’aquaculture en contexte insulaire dont l’étude de cas est l’île 

Maurice. 

J’aurais quelques questions à vous poser, acceptez-vous de participer? (lecture et signature du formulaire 

de consentement). 

Me permettez-vous d’enregistrer notre entretien? 

Merci. 

Questions générales 

Présentation du participant 

Pouvez-vous me faire une brève description de votre organisme/entreprise/ministère, quels sont ses 

objectifs, ses intérêts, ses limites. 

Quand l’organisme/entreprise/ministère a-t-il été fondé? 

Perception de l’aquaculture 

Quel est votre niveau de préoccupation par rapport aux impacts causés par l’implantation de 

l’aquaculture, tant dans les lagons que hors lagons, et ses effets sur la résilience des côtes face au 

changement climatique?  

Un débat à lieu à Maurice relativement à la crainte que l’île ne subisse le même sort que La Réunion quant 

aux attaques de requins, qu’en pensez-vous? Êtes-vous préoccupé par cette possibilité? 

Impacts socioéconomiques 

Croyez-vous qu’il y ait des impacts socioéconomiques, tant positifs que négatifs, qui résulteraient de 

l’implantation des activités aquacoles en eaux côtières à Maurice? Si oui, quels seraient-ils? 

Maurice souhaite faire entrer le pays dans la catégorie des « pays à revenus élevés » d’ici 2020. Croyez-

vous que l’aquaculture soit une activité économique qui permettrait ce changement? 
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Impacts environnementaux 

Croyez-vous qu’il y ait des impacts environnementaux qui résulteraient de l’implantation des activités 

aquacoles en eaux côtières à Maurice? Si oui, quels seraient-ils? 

Avez-vous remarqué un changement environnemental à la suite des installations des quelques fermes 

aquacoles? Si oui, quels sont-ils? 

Quel est votre rôle dans l’implantation de l’aquaculture à Maurice ? 

Questions spécifiques selon la partie prenante 

SUA : 

Avez-vous remarqué un changement dans les habitudes d’utilisation de la mer chez les pêcheurs, surfeurs 

et plongeurs? Si oui, quels sont-ils? 

Dû à quelle raison croyez-vous que les utilisateurs ont changé leurs habitudes d’utilisation? 

Qu’aimeriez-vous que le gouvernement mette en place pour assurer les intérêts des utilisateurs des eaux 

côtières face aux menaces des activités aquacoles? 

Quels sont les impacts généraux de l’aquaculture? 

Y a-t-il un conflit d’usage? 

Pêcheurs : 

Lorsqu’une ferme aquacole s’installe dans les eaux côtières, avez-vous droit de passer ou d’aller pêcher 

dans les environs? 

Avez-vous remarqué un changement dans la composition, couleur ou odeur de l’eau près des fermes de 

Mahébourg? Si oui, vous croyez que ce serait dû à quoi? 

Avez-vous remarqué un changement dans les espèces de poissons qui fréquentent les lieux où vous allez 

pêcher près de la ferme de Mahébourg? Si oui, à quoi cela serait-il dû? 

Avez-vous remarqué un changement quant à la pêche (qualité des poissons pêchés, types d’espèces, 

quantité de poissons pêchés). 

Craignez-vous que les activités aquacoles nuisent à votre revenu? Si oui, pourquoi? 

Consommez-vous les poissons que vous pêchez? Si oui, craignez-vous que les activités aquacoles réduisent 

l’apport de nourriture fourni par vos activités de pêche? 

Quel est le principal impact, selon vous, de l’implantation de l’aquaculture sur la pêche? 

MWF, MOI et le AFRC: 

Croyez-vous que l’aquaculture puisse avoir des impacts sur la santé des récifs coralliens? Si oui, pourquoi? 
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La FAO encourage l’aquaculture en autre afin d’assurer la régénérescence des populations (stocks) de 

poisson. Selon vous, est-ce que cette activité va bel et bien diminuer la pêche et favoriser l’augmentation 

des populations de poisson? 

Un certain dualisme existe quant aux causes des attaques de requin. Certains considèrent que 

l’aquaculture favorise la présence des requins et contribue alors à un changement de comportement, 

d’autres ne sont pas du même avis, qu’en pensez-vous? 

Quelle est, selon vous, la région la plus à risque aux impacts environnementaux causés par l’aquaculture? 

Pourquoi? 

Quels sont, selon vous, les plus importants impacts environnementaux? 

AHRIM 

Combien est-ce que l’industrie du tourisme rapporte à Maurice chaque année? 

Est-ce un important employeur dans le pays? Combien de personnes y travaillent approximativement? 

Depuis combien de temps, environ, est-ce que l’industrie du tourisme est devenue un des piliers 

économiques de l’île? 

Que craignez-vous le plus quant à l’implantation de l’aquaculture à Maurice? 

Le ministre de l’Économie océanique a modifié l’emplacement des sites d’aquaculture en les reculant de 

500m du lagon. Selon vous, est-ce suffisant? 

Considérez-vous que la licence EIA (l’Environmental Impact Assessment) octroyée à Growfish par le 

gouvernement est suffisamment contraignante et permet de diminuer les risques pour les autres types de 

secteurs économiques tel que le tourisme?  

Quelles recommandations donneriez-vous au ministre qui souhaite mettre en place l’aquaculture à 

Maurice? 

Ministère, MOI et le AFRC : 

Quelle est votre position à l’égard de l’économie bleue, fortement encouragée par la FAO pour le 

développement économique des états insulaires? (Ministère) →encourager par le ministère océanique. 

Considérant que de nombreuses parties prenantes craignent les impacts que peuvent avoir l’aquaculture 

sur l’environnement et sur l’industrie du tourisme, entre autres par l’augmentation de la présence et 

attaque de requins, considérez-vous qu’il faille utiliser le principe de précaution? 

Il est bien connu qu’à Maurice, le tourisme est un des piliers économiques du pays. En effet, les activités 

touristiques apportent environ 2 milliards de dollars US en tourisme. Bien qu’on ne puisse pas confirmer 

à 100 % que le tourisme a été impacté directement par l’aquaculture, il y a tout de même de nombreuses 

évidences qu’il existe un lien de causalité. Ne croyez-vous pas que c’est un risque d’implanter l’aquaculture 

à Maurice? Que l’implantation de ce qu’on souhaite voir devenir un nouveau pilier économique ne s’avère 

aller à contre sens d’un autre pilier économique, soit le tourisme? Comment le Ministère entend-t-il limiter 

les risques? 
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Pourquoi Maurice désire investir dans l’aquaculture? Quels sont les principaux motifs? (s’il mentionne 

pour assurer les populations/stocks de poisson et réduire la pêche, rétorquer sur : 

➔ Ne croyez-vous pas que d’investir dans la « plantation de coraux » ne serait pas plus durable et 

plus eco-friendly? Qu’il aille davantage dans le sens des mesures de résiliences contre les 

changements climatiques, qu’il favorise une économie à long terme en favorisant en plus la 

regénéressance des stocks de poisson et donc favoriser la pêche. Cela pourrait peut-être même 

placer Maurice comme pays innovant quant à des choix plus verts, donnant la marche à suivre 

pour d’autres pays et favoriser le tourisme.  

Ferme Marine de Mahébourg 

Avez-vous remarqué une augmentation de la présence d’animaux prédateurs (requins, dauphins, piranha, 

etc.) depuis le début des activités et depuis l’expansion de la ferme? 

Quelles mesures appliquez-vous pour éviter les attaques de prédateurs sur vos bassins/cages ? 

Combien de tonnes de poisson produisez-vous? Quel est votre objectif sur le long terme? 

Quel(s) type(s) de poisson(s) produisez-vous? 

La production de poisson est-elle prévue pour l’exportation mondiale ou la consommation locale? Qui sont 

les principaux acheteurs? 

Y a-t-il eu des protestations de tout genre de la part de la communauté des pêcheurs au moment de 

l’agrandissement de la ferme aquatique de Mahébourg? Quelles mesures ont été mises en place pour 

limiter ces protestations? 

Quelle est la distance minimale à laquelle les pêcheurs et plaisanciers doivent se conformer alors qu’ils 

passent près des cages? 

Au cours des prochaines années, y a-t-il des mesures prévues pour l’inclusion ou la participation des 

pêcheurs locaux au sein de votre entreprise? 

Au cours des prochaines années, comment allez-vous assurer l’amélioration continue, tant en ce qui 

concerne la limitation des impacts environnementaux que le rendement.  

First-Exec 

Craignez-vous que l’aquaculture aille à l’encontre d’un des piliers économiques du pays tel que le 

tourisme? Pour quelles raisons? 

Croyez-vous que l’économie mauricienne nécessite le développement du secteur aquacole pour 

prospérer? 

Bien qu’on ne puisse pas confirmer à 100 % que le tourisme ait été impacté directement par l’aquaculture 

à la Réunion, il y a tout de même nombreuses évidences qu’il existe un lien de causalité. Quelles mesures, 

croyez-vous, que le gouvernement devrait mettre en place afin de limiter les risques? Que suggérez-vous? 

Quelles sont les plus grandes craintes pour votre entreprise en ce qui a trait à l’implantation de 

l’aquaculture? 
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APPENDIX- 5 STAKEHOLDERS INTERVIEWED IN MAURITIUS  

The table bellow presents the groups, stakeholders and actors interviewed for the purpose of the research. 

It also presents the role of the person met in his/her organization, and the date at which they were met. 

Type 
d’acteurs 

Acteurs Fonction occupée par l’acteur Date de la 
rencontre 

 
Non-

Governmental 
Organizations 

(NGO) 

Oceanyka President March 13th 2019 

Mauritian Wildlife 
Foundation (MWF) 

Conservation Director March 15th 2019 

 
 
 
 
 

Government 

Ministry of Ocean Economy, 
Marine Resources, Fisheries 
and Shipping 

Adviser on Information Matters March 14th 2019 

Mauritian Oceanography 
Institute (MOI) 

President March 25th 2019 

Albion Fisheries Research 
Center (AFRC) 

Head of Aquaculture Division March 25th 2019 

Ministry of Social Security, 
National Solidarity  
and Environment and 
Sustainable Development   

Environment Officer March 26th 2019 

 
 
 
 
 
 

Associations 

Sea Users Association (SUA) President March 15th 2019 

Legal Counsel March 25th 2019 

 
 
Syndicat des pêcheurs 
(Fishermen’s Union) 

President March 20th 2019 

Fishermen (2) at Bambou Virieux and 
visit of the installations of la Ferme 
Marine de Mahébourg (FMM)  

March 22nd 
2019 

PADI Diving Center- Tamarin Diving instructors (2) March 21th 2019 

Association des hôteliers et 
des restaurateurs de l'île 
Maurice (AHRIM) 

Chief Executive Officer March 20th 2019 

 
Company 

First-Exec President and Founder March 21th 2019 

Ferme Marine de 
Mahébourg (FMM) 

President Email sent April 
1st, but no 

answer 
received. 

 
 
 

Experts 

 
Vassen Kauppaymuthoo 

Expertise: Oceanography, 
ingeneering, climate change. 

March 26th 2019 

 
 
Richard Carignan 

Expertise : limnology, aquatic 
environment, water eutrophication, 
sustainable development and climate 
change. 

May 2nd 2019 

 
Adapt’Action 

Vulnérabilité face aux changements 
climatiques et adaptation 

March 19th and 
26th 2019 
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APPENDIX- 6 KEY FEATURES OF THE ECOSYSTEM APPROACH TO FISHERIES AND 
AQUACULTURE 

 

Appendix 6 presents the eight key features of the Ecosystem Approach to Fisheries (EAF) and Aquaculture 

(EAA) framework proposed in the FAO guidelines for fisheries and aquaculture (taken from: FAO, 2018, 

p.121).  
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APPENDIX- 7 ENVIRONMENTAL CONCERNS: SYSTEMIC ANALYSIS  

The table presented bellow is a summary of the systemic analysis regarding the environmental impacts and their effects and interactions on other 

components of the environment. 

 

Environmental Concerns : systemic analysis 

Concerns Field Report Interactions and Effects 

Wastes and 
polluant 

discharge 

• 15 divers hired by the government and one self-employed 
diver went at FMM’s farms to inspect installations and take 
water samples. Because the water was too troubled only the 
government’s diver and the self-employed diver took 
samples, the others got out of the water. The results were 
never published, undoubtedly because the concentrations did 
not respect the norms.   

• The ingredients of the food given to the fish at FMM was 
analyzed. It has been found that copper (II) sulfate was 
present in the food in order to minimize the risk of 
proliferation of bacteria and diseases. However, this 
substance is very toxic for all organisms.  

• The increase in TN and TP from wastes and pollutants can 
greatly affect corals and the seabed. 

• If toxic substances are found in fish feces or fish feed, it 
can have repercussion on the food chain. The toxic 
substances can be bioamplified and bioaccumulated 
which have long term consequences on the individual and 
on the population.  

• The presence of toxic substances, even in small 
concentration, can affect the flora and fauna under the 
cages.  

 
 

Coral’s 
health and 
resilience 

• There are already many different types of pressure on the 
lagoon (boats, fishing, diving, swimmers, water sports, 
pollution, storms, increase in water acidity, increase in 
temperature, etc.), aquaculture will be another pressure.  

• The Government of Mauritius wants to invest in aquaculture 
where the sites are either inside or very close to the lagoon, 
which will affect the coral reef and its resilience.  

• Aquaculture sites inside or close to the lagoon (500m) is 
another pressure on the coral reef, which contributes to 
its deterioration.  

 

• Deterioration of the coral reef will increase the 
vulnerability of Mauritius to climate change, decrease the 
biodiversity and contribute to the loss of habitat for fish 
to reproduce, feed and hide.  

Invasive 
alien species 

• It has been noticed in the past that umbrinas have escaped 
from their cages at FMM. This carnivorous fish is now often 
found in the lagoon and greatly affects the ecosystem as it 
acts as a predator in the ecosystem.  

• Although FMM claims that they only farm fish that have 
been genetically modified not to reproduced, it has been 
observed that this condition can undergo a genetic 
mutation making the fish fertile again, causing long term 
consequences.  
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Environmental Concerns : systemic analysis 

Concerns Field Report Interactions and Effects 

• Recently, FMM have started to farm cobia, another type of 
carnivorous fish ranking higher in the food chain than the 
umbrina. The experts fear the consequences of its release in 
the ecosystem.  

 
 

• Even if the majority of the escaping fish are infertile, they 
still considerably impact the ecosystem on the short term 
by acting as a predator. 

• Island states are closed ecosystems, with a lot of 
endemicity and fragility. Introducing an exotic species 
have important consequences on the ecosystem. In fact, 
it modifies the equilibrium, which changes the dynamics 
in place. An increase in carnivorous fish, contributes to 
the diminution of herbivorous fish. Therefore, algaes are 
less browsed which favours their growth, leading to a 
decrease in the amount of sunlight that reaches the 
corals. Having less sunlight, the process of photosynthesis 
is also altered. Corals therefore produce less organic 
material to ensure its survival, causing its deterioration.  

Climate 
change 

vulnerability 

• The government invests considerable amount of money to 
enhance the country’s resilience and decrease its 
vulnerability to climate change (CC).  

• 6 sites have been identified as being more exposed to risks 
associated to climate change (Flic en Flac, Bel Ombre, 
Nouvelle-France, Grande-Baie, Port-Louis, Trou d’eau douce). 

• Some aquaculture sites (No. 17, 18, 19, 20, 22 and 23) are 
located close to the areas at risk. 

  

• Aquaculture could contribute to the deterioration of the 
coral reef, amplifying the coast’s vulnerability to CC.  

• On the long-term, investing in both aquaculture and in 
projects meant to enhance coast’s resiliency to CC, will 
result in financial capital and resources losses from the 
Government.  

Impact on 
the 

megafauna’s 
migratory 
patterns 

• There are many species of megafauna that live in the 
Mauritians coastal waters and offshore, such as whales, 
dauphin, sharks and turtles, most of which are endangered 
species.  

 

• To install cages offshore could attract them and cause a 
change in their migratory behaviour, which could increase 
their vulnerability.  

• The installation of cages could also cause the 
entanglement of the megafauna.   

Shark 
conservation 

• Many reasons have contributed to the shark decline 
worldwide, leading to it being and endangered animal. 

• A shark attack in Mauritius could have disastrous 
repercussions on the local economy of Mauritius where 
tourism consist of a pillar. If the presence in sharks 
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Environmental Concerns : systemic analysis 

Concerns Field Report Interactions and Effects 

• Bulldog and tiger sharks are frequently seen inside the lagoon 
by fishermen, divers and boaters.  

• After the many deadly shark attacks in Reunion island, the 
authorities established a total ban on entering the sea. 

• Sharks play a crucial role in the marine ecosystem, they are 
the “cleaner of the sea”.  

increase with the establishment of aquaculture, this could 
lead to a shark culling policy, which ultimately, would go 
against all shark conservation projects and contribute to 
the shark’s vulnerability.  
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APPENDIX- 8 SITES DESIGNATED TO DO AQUACULTURE  

In the effort to develop aquaculture in Mauritius, 31 sites have been identified and designated to install 

the fish farms around the island (taken from: Fisheries and Marine Resources Act, 2007-2008). 
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APPENDIX- 9 THE SIX SITES THE MOST VULNERABLE TO CLIMATE CHANGE  

The following map presents the six sites the most vulnerable to climate change in Mauritius island; Flic en 

Flac, Bel Ombre, Nouvelle-France, Grande Baie, Port-Louis and Trou d’eau douce (taken from: 

Adapt’Action, 2019, March; V. Kauppaymuthoo, personal communication, 26th of March 2019).  
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APPENDIX- 10 SOCIOECONOMIC CONCERNS: SYSTEMIC ANALYSIS  

The table bellow is a summary of the systemic analysis regarding the socioeconomic impacts and their interactions with one another as well as 

their effects on other social and economical components in Mauritians context. 

 

Socioeconomic concerns : systemic analysis 
Concerns Field Report Interactions and Effects 

The shark risk and 
the precautionary 

principle 

• The establishment of aquaculture may entice sharks. 
To minimize the risk, Growfish relies on AKVA 
technology but does not mention any other 
environmental of social measures to minimize the risk. 

• Although what happened to Reunion island and the 
consequences on the tourism sector, the government 
of Mauritius does not apply a precautionary principle 
to the implementation of Growfish. It does not “listen” 
to its citizen’s concerns and fear.  

• A lack of measures to minimize the shark risk from 
Growfish and the negligence of using the precautionary 
principle by the Ministry of Environment could lead to 
the attraction of sharks in the lagoon. This could result 
in a behavioral change and increase their attacks on 
humans, which could have detrimental repercussions on 
the touristic sector.  

 

Coastal waters 
fragmentation and 

their opening to 
foreign investors. 

• In 2007, the Government signed the Aquatic Business 
Bill produced by the Ministry of Agro-Industry and 
Fisheries, which allows the Government to grant leases 
to private businesses for the “exclusive occupation” of 
portions of the sea, lagoons and land near the coastal 
waters.  

• The Bill seems to seek private businesses with 
expertise and capitals, which therefore favours foreign 
businesses.  

• According to the stakeholders, the Aquatic Business Bill 
increases deprivation of access to beaches and lagoons 
by the fishermen and the Mauritian public. 

• This Bill puts the lagoon and sea at risk of morcellement 
and privatization. It already happened with the 
identification of 31 sites allocated exclusively to 
aquaculture.  

• Mauritius is still considered as a developing country. 
Hence, the Bill will favor foreign investors (up to 80 % of 
all projects) instead of the local population. This is 
already the case with the project of Growfish.  

Food security • The Government of Mauritius and the UN claim that 
aquaculture in the small insular states will favour food 
security. In reality, it is the opposite. On the field, 
however, it seems to be the opposite. Fishermen from 
Bambous Virieux, a town close to the installations of 

• The main source of protein for fishermen comes from 
the fish they catch. If they catch fewer fish, they will 
have to sell more of them in order to obtain, more or 
less, the same amount of revenue, thus impacting their 
main source of food.  
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Socioeconomic concerns : systemic analysis 
Concerns Field Report Interactions and Effects 

FMM, have mentioned that they usually catch fewer 
fish than prior the enlargement of the farm because 
the fish are attracted to the base of the cages where 
residues are found.  

• 95 % of the fish being produced by the FMM and the 
ones aimed to be produced by Growfish, are species 
being produced to be exported on the European and 
American market. At FMM, the remaining 5 % of fish 
produced are being sold to high-end hotels for tourist 
consumption, not locals. 

• The Mauritians do not eat those species, they are not 
part of their feeding habits and traditional meals.  

• The farmed fish are not found on the Mauritian 
market, they are automatically sold for exportation.  

• To capture the same amount of fish they have to go 
beyond the lagoon which exposes them to the rough 
sea and bad weather, and it is also more time 
consuming.  

• There is an approximation of 3000 fishermen on 
Mauritius, most of the fish they catch, they sell it on the 
Mauritian market, but they keep some for their family 
and friends. Being in the obligation to keep fewer fish in 
order to sustain their finances, not only the nucleus of 
the 3000 fishermen will be impacted, but the ones that 
surrounds them as well.  

• Most fishermen find themselves in a precarious 
financial position, making them more vulnerable to 
poverty and, therefore, to food insecurity.  

Creation of a legal 
precedent 

• The Environmental Impact Assessment submitted by 
Growfish to the Government, has been approved 
under 24 conditions. The granted license is greatly 
disputed by the Sea Users Association and by 
l’Association des hoteliers et restaurateurs de l’Île 
Maurice (AHRIM) for many different reasons. 
Therefore, they sued Growfish. The case is now in 
court. 

• Since Growfish is the first company to apply for a license 
permitting them to developpe aquaculture activities, 
the government “response” to it, will create a legal 
precedent and will set the limits for other future 
investors. 

• The two associations and the population fear that if the 
government grants a license to a project as big and 
controversial as Growfish, they will accept every type of 
projects in the future. 

Laxity in the 
granting of EIA 

permit 

• The investors are making their own Environmental 
impact assessment. They do not need exterior experts 
to conduct studies and analysis.  

• In the case of Growfish, the investors claimed they 
would use the expertise of the Norwegian technology 
(AKVA) in Mauritian waters. This technology would 
reduce the environmental impacts, compared to the 
ones found at the FMM. The ministry of Environment 
granted their EIA permit based on Growfish’s EIA 

• The fact that the investors are responsible to make their 
own EIA to submit to the ministry of Environment, the 
study is not neutral, it could therefore be biased. 

• The fact that an EIA permit was granted by the ministry 
of Environment without them verifying the information 
given by the investors arises doubts, uncertainties and 
fear throughout the community and the sea users.  

• Since the project of Growfish is the first foreign 
aquacultural project being proposed in Mauritius, the 
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Socioeconomic concerns : systemic analysis 
Concerns Field Report Interactions and Effects 

report. However, the ministry of Environment did not 
meet with experts of AKVA nor did they go to Norway 
to better understand the installations and verify 
Growfish’s information.  

way the government manages the EIA permit will create 
a precedent for the future aquacultural investors. Thus, 
a lack in the ministry of Environment’s EIA evaluation 
has major consequences on future projects.  

Action challenge 
procedure and Law 

• In Mauritius, the environmental projects are governed 
by the locus standi, a very restrictive way of thinking. 

• There was 21 days between the moment the investors 
published their project and the limit date for the 
stakeholders to action challenge against the project. 

• Since the project of Growfish occurs in the ocean and it 
has not been realized yet, no one, except from the 
fishermen, were invited to the consultation held by 
Growfish. 

• Because of the notion of locus standi, only the 
fishermen that go fishing at the sites where Growfish 
wants to implement its project were eligible to assist 
the consultation. The investors are obliged to publish in 
the newspapers the limit date for the stakeholders to 
action challenge, but considering that many fishermen 
illiterate or do not read, and that other sea users will be 
impacted by the project, it can be considered unethical 
not to invite other stakeholders to the consultation 
meeting.  

• 21 days is not sufficient for experts to make analysis and 
reports and for the stakeholders to elaborate a solid 
document to action challenge a project. It automatically 
puts them in a disadvantageous position regarding the 
acceptancy of the project.  

Sectoral approach 
to aquaculture 

• In Mauritius, the different governmental projects are 
being led by a sectoral approach. Hence, some projects 
being put in place by one minister are going against 
efforts of another minister. 

• This is the case with aquaculture. The Ministry of 
Ocean Economy wants to establish aquaculture and 
make it an economic pillar, whereas, the Ministry of 
Tourism aims for a yearly growth of its economic 
sector.  

• Even though is has not been scientifically proven that 
aquaculture attracts sharks, it is agreed that a high 
animal density in a concentrated area will attract 
predators. Therefore, the risk that the implementation 
of aquaculture in Mauritius’ waters may attract sharks is 
very probable. As it has been seen in Reunion island, an 
increase in shark presence increases the risk of attacks 
on human which greatly impacts the tourism sector. 
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Socioeconomic concerns : systemic analysis 
Concerns Field Report Interactions and Effects 

• It is also seen between the Ministry of Ocean Economy 
and the Ministry of Environment where one wishes to 
develop the aquaculture sector as a pillar and the 
other tries to minimize Mauritius’ vulnerability to CC. 

These two ministries are trying to develop two activities 
incompatible with one another.  

• A sectoral approach leads to a cancellation of all the 
capitals invested by the government. It also contributes 
to a feeling of political mistrust and insecurity in the 
community. 

A threat to the 
tourism sector 

• The fear that aquaculture would attract sharks is very 
present in Mauritius, mostly that only one attack could 
considerably affect the country’s tourism sector and 
lead to the same faith than that of Reunion island.  

• The tourism sector is one of the main employers of the 
island. 

• The tourism sector brings about 1 billion US dollar to 
the country.  

• Stakeholders fear that aquaculture may attract shark 
which could lead to an attack and have detrimental 
consequences on the tourism sector and, thus, on the 
local economy and employment.  

• The political authorities claim that aquaculture would 
help the country to diversify its economy and would 
bring capitals to the country and create jobs. However, 
the aquaculture projects already present on the island, 
such as FMM, are in debts.  

• The FMM was bought by an investor who had to inject a 
considerable amount of money to prevent FMM from 
stopping its operation.  

• The stakeholders consider that the government needs 
to choose between tourism or aquaculture.  
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APPENDIX- 11 INTEGRATED MULTI-TROPHIC AQUACULTURE 

The figure presents the technique of Integrated multi-trophic aquaculture (taken from: Pêche et Océans 

Canada, n. d. p.5). 
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APPENDIX- 12 THE AICHI TARGETS 

This appendix presents the 20 Aichi Targets grouped in five strategic goals. Targets 4, 6, 8, 10 and 11 

should be integrated in SDG 14 (taken from: Republic of Mauritius, 2017). 
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APPENDIX- 13 PROGRESS TOWARDS REACHING AICHI TARGETS IN THE NBSAP 2006-
2015 

 

This appendix presents the weak score of reaching Aichi Targets 4, 6, 8, 10, and 11, that are related to 

the SDG 14. The scale of score: 4- excellent, 3- good, 2- medium, 1- weak and 0- none (taken from: 

Republic of Mauritius, 2017).  

Target Score Explanation 

4‐ By 2020, at the latest, Governments, 
business and stakeholders at all levels have 
taken steps to achieve or have implemented 
plans for sustainable production and 
consumption and have kept the impacts of use 
of natural resources well within safe ecological 
limits. 

1 Several activities undertaken but diverse sectors to 
produce or consume in a more environmentally 
friendly manner, but concept of safe ecological limits 
not appropriate to Mauritius. The extent of 
ecosystem degradation requires thinking in terms of 
investing in ecological restoration and targeting no‐
net‐loss and (ideally) net gains in biodiversity values. 

6‐ By 2020 all fish and invertebrate stocks and 
aquatic plants are managed and harvested 
sustainably, legally and applying ecosystem 
based approaches, so that overfishing is 
avoided, recovery plans and measures are in 
place for all depleted species, fisheries have no 
significant adverse impacts on threatened 
species and vulnerable ecosystems and the 
impacts of fisheries on stocks, species and 
ecosystems are within safe ecological limits. 

1 Coastal and marine ecosystems are under 
ongoing pressures, with many fish stocks depleted 
and significant proportions of all habitats degraded 
(rivers, estuaries, coral reefs, mangroves), restoration 
projects are planned. 

8‐ By 2020, pollution, including from excess 
nutrients, has been brought to levels that are 
not detrimental to ecosystem function and 
biodiversity. 

1 No clear targets, no adequate monitoring / statistics 
(only focusing on chemical properties of water) and 
limited controls. 

10‐ By 2015, the multiple anthropogenic 
pressures on coral reefs, and other vulnerable 
ecosystems impacted by climate change or 
ocean acidification are minimised, so as to 
maintain their integrity and functioning. 

1 Coral reefs under increasing pressures, no sign of 
recovery. 

11‐ By 2020, at least 17 per cent of terrestrial 
and inland water, and 10 per cent of coastal 
and marine areas, especially areas of particular 
importance for biodiversity and ecosystem 
services, are conserved through effectively and 
equitably managed, ecologically representative 
and well-connected systems of protected areas 
and other effective area‐based 
conservation measures, and integrated into the 
wider landscapes and seascapes. 

2 Some progress achieved in expanding protected 
areas. Key challenge is their effective 
management, especially of IAS, for ecological 
integrity. 

 



144 
 

APPENDIX- 14 NBSAP 2017-2025 AND THE INTEGRATION OF AICHI TARGET 7 

The following appendix present the programmes and activities aimed to be put in place by the leading 

agency in order to achieve Aichi Target 7 (taken from: Republic of Mauritius, 2017).  
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APPENDIX- 15 THE LOCATION OF THE 31 BARACHOIS FOUND IN MAURITIUS 

The following figure presents the site of the 31 barachois found on the island of Mauritius (taken from: 

BOI and IDEE, 2007, p. 64).  

 

 


