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Abstract.			
Mangrove ecosystems, besides their high values in biodiversity and physical coastguarding, draw 
nowadays special attention for their extreme carbon absorption capacity. Thus, mangrove conservation 
is transcendental for millions of coastal inhabitants around the world. The aim of this research is to 
describe how Ecuador’s mangrove community conservation strategy and climate change adaption is 
challenged by socio-ecological and territorial conflicts. The relations among key stakeholders in the 
Gulf of Guayaquil, explain how the conflicts in the space are played out and introduce information 
about climate change to understand how urgent is a change of multisectorial behavior in order to work 
for the sustainable protection of the ecosystem. Fundamental part of this research is the intensive 
fieldwork made in Ecuador to Cerrito los Morreños, the largest concession in the Gulf of Guayaquil, 
which operates under a stewardship system that allows communities to exploit and protect state-owned 
mangrove areas, through a mechanism called “Sustainable Use and Custody Agreements”. However, 
during the exercise of this ecological stewardship, conflicts raise with other actors that also share the 
space and that endanger the mangrove and therefore, the livelihoods of the communities. The research 
explains how these conflicts get amplified under the pressure of climate change and how urgent it is to 
start designing adaptation and mitigation measures that enhance conservation measures.  It finally 
contributes with three “public policy and landscape architecture proposals” that challenge the way the 
Gulf is managed. The proposals have been designed with a strong vision towards climate change 
adapted infrastructure, reforestation of mangrove, conservation and protection of the ecosystem, fight 
against inequality, and the implementation of self-sustainable projects to improve the quality of life of 
the population. 
 
 
Keywords: 
Gulf of Guayaquil, conflicts of space, climate change, adaptation, sustainability. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
 
SOCIO-ECOLOGICAL	CONFLICTS	AND	THE	CHALLENGES	OF	CLIMATE	CHANGE	

CASE	STUDY:	MANGLARES	DON	GOYO,	GULF	OF	GUAYAQUIL.	
 
 
Preface.	
For	the	reader:	What	to	expect	from	this	work?	
This research is a conscious analysis of the conditions of the Gulf of Guayaquil, its 
communities and ecosystem, and unfolds three socio-ecological conflicts adding a layer of 
climate change for each one, showing how they are going to be amplified by it. It has been 
divided in three parts: (I) Context, (II) Conflicts, and (III) Proposals. In the context part there 
comes the climate change events and scenarios projected for the Gulf of Guayaquil, as well as 
the history of the communities which is full of examples of collective action and social 
innovation. It also contains the methodology of this thesis that makes it so particular because 
it has been worked under a “system thinking approach” that investigates the relationships 
among the stakeholders, their dynamics and different points of view. This thesis brings together 
personal interviews, vivid experiences of the communities, public officials, private managers, 
and experts.  
 
The second part addresses the conflicts found during the intensive fieldwork done for this 
thesis, which are the conflicts between the communities and the independents (tragedy of the 
commons), the communities and the government (lack in the provision of services) and the 
communities and the shrimp farms (due to the pollution and fell of mangrove committed by 
shrimp farmers). The narrative of the conflicts has been developed using different concepts 
from sciences such as political ecology, ecological economics, sociology and biology. In this 
second part a layer of climate change is added to the analysis of each conflict making the reader 
react to the urgency for a change of behavior of the stakeholders, which is needed to approach 
the conflicts in the face of climate change events.  
 
Finally, part III develops a vision for the Gulf, offers proposals to solve conflicts and to increase 
quality of life of the communities, building a mesh of sciences and stakeholders that can act 
towards the sustainability of the area. To implement the proposals this thesis suggests the “from 
research to action” approach to design practical projects and test their results before 
implementing a big-scale public policy. Built upon a deep reflection of the current Ecuadorian 
legal framework, the dynamics of the public institutions in charge, the relations among public 
sector-communities-private sector, and a strong vision of landscape architecture projects, the 
proposals offer to be a valuable tool to push stakeholders to think out of the box and start 
orienting actions to the adaptation to climate change. 
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Chapter	1:	Introduction.	
This work is motivated by a deep reflection on the socio-ecological conflicts unfolded in the 
course of intensive fieldwork, which form the core aspect around which to develop and 
understanding of climate change and its effects. I found the necessity of doing my research due 
to social and environmental justice that is most needed in the space of analysis, the mangrove 
concession and Ramsar Site “Manglares Don Goyo” in the Gulf of Guayaquil. To start, the 
following figures illustrate the presence of mangrove in Ecuador and a close up to the study 
area, showing the location of Guayaquil city and the Gulf of Guayaquil.  
 

 
Figure 1: Mangrove in Ecuador 

Source: https://earthobservatory.nasa.gov/images/47427/mapping-mangroves-by-satellite  
 
 

 
 

 

  
Figure 2: Guayaquil city (concrete/grey stain) 

Source: Google Earth 

Guayaquil City 

Gulf of Guayaquil. 
 



 
 
Manglares Don Goyo is is named for the Concession given to the “Associación de Usuarios 
del Manglar Cerrito Los Morreños” (Association of the Cerrito Los Morreños Mangrove Users) 
which is composed of 11 ancestral communities located on several islands who manage 
10,869.53 hectares of mangrove. In the following map they are identified, from north to south. 
They belong to three main communities: Puerto Libertad, Cerrito Los Morreños and Santa 
Rosa (administrative subareas identified with green color shades in the map). 
 

 
Figure 3: Manglares Don Goyo, close up. 
Source: Ministry of Aquaculture 
Elaboration: Wendy Chávez 
 



 
Figure 4: The location of Manglares Don Goyo in the Gulf of Guayaquil (3 communities: Puerto Libertad, Cerrito Los 
Morreños and Santa Rosa) 
Source: Ministry of Aquaculture 
Elaboration: Wendy Chávez 
 



 

 
Figure 5: The space of the Gulf: divided between communities and shrimp farms. Close up. 

Source: National Institute of Statistics and Census, Ecuador, 2018. http://www.ecuadorencifras.gob.ec//cartografia-digital-
2010/ 

  
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



There are 18 years of live experiences of community management that raised my interest in the 
site and, at the same time, made me understand the forces that are in play in the space. The 
fieldwork concentrated on questions concerning the difficult coexistence between various 
actors in the challenging space of the Gulf.  My findings were that the mangrove in the Gulf of 
Guayaquil is divided into three main uses: (i) by the communities who sign a “Sustainable Use 
and Custody Agreement” (SUCA) with the Ministry of Environment in order to be entitled to 
the protection and exploitation of the area-;  (ii) by the ‘independents’ who don´t belong to the 
stewardship system and only come to use the space but not to protect it-, and (iii) by the shrimp 
farmers that cut mangrove and raise walls in order to build ponds, and who take free water 
from the estuary for their productive process and put it back in without proper treatment.  
 
The dynamics that come into play are obviously controversial, since the communities that live 
in the mangrove take care of it as their habitat, and it means the history of their ancestors. The 
shrimp farms that are located there use the space to grow shrimps that are afterwards sold to 
the rest of the world, causing enormous benefits.  Only in 2017 the shrimp industry exported 
3.038 million dollars (El Comercio, 2018). Communities in the area, on the other hand, have 
fought for their rights for decades for their human and territorial rights and the rights of nature 
due to the lack of provision of basic social and environmental services.  
 
Such spatial conflicts compel researchers to start questioning the type of income redistribution 
in Ecuador, the levels of power involved, land use, and the concept of “Buen Vivir” (Good 
Living), a constitutional principle granted to all Ecuadorians in article 85 (Constitución del 
Ecuador, 2008) which “includes a vision of the world centered on the human being, as part of 
a natural and social environment” (Ministry of Education website). But, related to this specific 
space there are real life issues the communities are facing in the Gulf. For instance, when I 
asked in one of the communities about their reactions against the strictly forbidden cutting of 
mangrove and the pollution caused by shrimp farms, they said that complaints and request for 
investigations were officially initiated in 2011, with reports, pictures and letters signed by 
community, that were sent to the Ministry of Environment - institution that regulates the 
concessions to the communities - to ask for a sanctions against the shrimp farms that were 
causing such a damage. Letters were not paid attention to, conflicts continue for years.  
 
Previous studies have tackled the use and protection of the mangrove area in the Gulf of 
Guayaquil, researching the ecosystem-based stewardship of Cerrito Los Morreños more 
specifically (Schonig, 2014). Also, collective action problems in the mangrove-fishery 
commons have attracted the attention of researchers (Beitl 2011, 2014). Other researchers have 
written about the impact of shrimp pond construction in Ecuador (Terchunian et al., 1986; 
Schonig, Dietrich and Müller, 2014). 
 
These studies have understood and stated conflicts highlighting the role of different actors, 
such as the communities that are legally entitled to the caring and exploitation of the mangrove 
area, other actors that harvest in the mangrove area but are not legally entitled to fish in it, and 
the shrimp farms that share the same space through concessions given by the Ecuadorian 
government to execute industrial aquaculture activities. However, there is a lack of studies 
about the impact of climate change over these conflicts, thus the added value of this study has 
been to research the possible scenarios and impacts of climate change on the communities’ 
livelihoods and the presence of the species that constitute their source of income. Hard work 
for this has been to find available data at such complex scale, since the Gulf of Guayaquil is 
composed by territories that belong to different administrative levels: provinces, cities and 



parishes, therefore there is scarce information about the “Gulf” itself. Selecting data and 
generating maps for this specific area has been a fundamental part of this research. 
 
Climate change – due to high carbon absorption capacity of the mangrove and spatial 
vulnerability - comes into this analysis as a strong force that is going to demand changes not 
only in the behavior of each stakeholder but also in the relations they hold, and will boldly 
make us realize the importance of defining a unified desired vision of the spatial stewardship, 
which is what we are lacking of right now and future risks to the whole Gulf complex. About 
the sustainable protection of communities and environment in the Gulf, there are specific 
projects already going on, such as artisanal organic shrimp farming project implemented 
between Escuela Superior Politécnica del Litoral and two concessions of the Gulf (Manglares 
Don Goyo, and Puerto Roma). This thesis contributes to this new era of mechanisms and 
consciousness, and will introduce three landscape urbanism proposals in this regard, and will 
also contribute with an integrated public policy recommendation for the sustainable protection 
of the Gulf. 
  
The impact of my research will be at different levels: first, at the community level since I 
highlight how communities have been living with low attention from the local government, but 
executing with compromise their ecological stewardship. I expect this research to be a tool for 
the communities for different purposes: (i) to spread their community government since it 
documents their efforts in the fight for their rights, and (ii) for pushing a multi interinstitutional 
cooperation before the local, regional and national authorities for the implementation of 
alternative projects to provide them with basic social infrastructure, such as potable water, 
education, health, sewerage, energy,  waste management and productive diversification.  
 
This study will contribute to academic research by studying the Gulf of Guayaquil with its 
socio-ecological conflicts and adding a layer of climate change effects, considering the Gulf as 
a whole ecosystem, without the administrative division that has made so hard the definition of 
a unified social and spatial vision for the area. It will finally contribute to the government of 
Ecuador with the integrated public policy recommendation, that contains a fiscal mechanism 
as well as the proposal of new conditions for the shrimp farms´ concessions. It will contribute 
to efforts to obtain from UNESCO the declaration of the Gulf Biosphere Reserve, too. The 
final objective of these contributions is to increase awareness about the importance of taking 
immediate action for the protection of ancestral sustainable communities and environment. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Chapter	2:	Methodology	
Intensive	Fieldwork	as	core	of	the	methodology.	
The core part of the methodology was the intensive fieldwork done in Ecuador during six 
weeks, where I had opportunity to collect primary and secondary information that helped me 
develop an understanding about the stakeholders and their relationships in the space and over 
the use of space. I had the opportunity to share two weeks with students of the Studio group of 
the Master of Human Settlements (MaHS) 2017-2018 who travelled to Ecuador, and this time 
was useful to make a diagnosis of the conflicts that occur in the space and to discuss with them 
about different perspectives; from their architecture, design and landscape urbanism points of 
view and from my perspective of the social sciences. The fact that I was part of this group gave 
this thesis the opportunity to incorporate landscape urbanism proposals in the last section, 
something that could not have happened if we did not have the chance to pass through intensive 
fieldwork together.   
 
The intensive fieldwork planned by KU Leuven consisted in visiting four sites of a transect 
drew specifically across areas of the Guayas River Basin. Out of the four sites I selected Cerrito 
Los Morreños to be my thesis topic, which was presented in the fieldwork material as having 
a very challenging situation: 
 

“The village surrounded landscape covers more than 80% of the Ecuadorian 
mangroves, yet also experienced the adverse impacts of large-scale aquaculture 
(mainly shrimp farming) that have caused extensive reductions of protective mangrove 
forest and salt flats. In this extremely fragile landscape, the aqueous terrains of the 
estuarine ecosystem are extremely vulnerable for minor shifts in water temperature 
and salinity levels. Climate change has put even more pressure on the ecosystem, on 
which the artisanal fishing communities depend for their daily subsistence”  
 

Viviana d´Auria, Nelson Carofilis, Olga Peek. 
Landscape Urbanism Studio Guayas River Delta. 

 
The structured fieldwork had included Cerrito Los Morreños for a two-day visit, in which we 
had the opportunity to apply interviews to obtain primary information. This was highly 
valuable since through the interviews I understood that Ecuador implements its ecological 
stewardship through the application of the Sustainable Use and Custody Agreements (SUCAs), 
mechanisms that give to organized communities a mangrove concession area to exploit and 
protect. In the next interviews I learned that these agreements were not an easy conquest for 
the communities, they fought and positioned the topic of ecological stewardship as a solution 
for the exploitation of mangrove that had occurred in Ecuador since the 70s. The precedent 
given by the fieldtrip material about the fact that the space in the Gulf is shared between shrimp 
farms and the communities, was important to approach the research. Based on that my 
interviews were designed to obtain information about other socio-ecological conflicts that the 
communities could have in order to understand all the dynamics in place.  
 
That was how I got to identify that the socio-ecological conflicts that the communities face are 
related to three main actors: (i) the independent fishermen that don´t belong to the stewardship 
system and only come to use the space but not to protect it, (ii) the shrimp farms that cut 
mangrove and pollute the water of the estuary, and (iii) the government institutions that do not 
apply sanctions and are known for ambiguity in their actions, for instance, in pursuing the 
“well-being” written in the Ecuadorian constitution but without providing basic services to the 
communities. 



 
Other methods used during intensive fieldwork were visual ethnography and participant 
observation. From my background of the social sciences I used visual ethnography through 
pictures of the site as ways of capturing the “perceptions and social realities of people” (Sage 
Research Methods Encyclopedia online) and analyzing and interviewing people about their 
daily livelihood. Participant observation was possible due to meetings that took place in the 
community center, that were part of the agenda for us to talk to the leader of the Community 
Genaro Vera. He talked to us and some people of the community was there for us to ask 
questions. At the same time, the community center is used as a health center, so at that moment 
some medicine students from the University of Guayaquil were visiting the community. This 
experience was useful to understand the level of attention the communities get from the 
government in the matter of health, which is very marginal. As learned afterwards with 
complementary research that was needed after this experience, the Gulf of Guayaquil is the 
part of the city that has the highest deficit in health attentions. After this we had a guided tour 
in the community, where we had the opportunity to talk to the guide and ask questions about 
Cerrito´s history, the provision of services and other topics. Through this fieldwork we got 
first-hand information and understood that the community does not count with potable water.  
In the words of the guide, the community is just receiving attention from the local authority 
one year ago, when they got a electricity generator, a dock and a sports facilities. They pointed 
out that many other communities in the Gulf do not count with these services. 
 
 During the fieldwork we had the opportunity to share time and space with the families of the 
communities by staying in their houses to share meals and sleep over, which was part of the 
research strategy, to get us close to the families so we could understand their day-to-day 
activities and develop more accurate research and future proposals. The intensive work was 
also accompanied by planned trips to the surrounded area, which included the sightseeing of 
the environment, to get a clear impression of the mangrove in the Gulf, included an interesting 
visit to high points of two hills that allowed us to see extensive shrimp farms and how they 
look as a hole in the nature, since they had to cut mangrove and salitrales in order to operate. 
The fieldwork had planned two trips that were revealing: one of them was a night trip to 
understand and compare the movement of the tides during the day and night, and the other one 
to areas where specifica faune of the place could be seen (crococadiles and crabs), giving us 
the opportunity to see a crab catcher in action, doing all the work that implies to catch crabs 
for their day-to-day subsistence, and then to pack them in order to go sell them to the Caraguay 
Market.  
 
The understanding of the dynamics was possible due to the organization of the fieldwork that 
also included the visit to Mercado Caraguay, where we could appreciate hoe the crabs get to 
the port of the market and the negotiations between intermediaries and people of the 
communities of the Gulf take place. In the Caraguay the market forces can be seen, since the 
intermediaries have a saying on the price due to the power position of buying the production 
of the Gulf. This also made me understand the power issues come into play in different layers 
of this study.  
 
After all the insights that were possible to get thanks to the structured fieldwork activities, I 
came back to Guayaquil full of questions and avid of knowledge. Thanks to the help of Olga 
Peek and Nelson Carofilis, who were in charge of the fieldtrip in Ecuador, I got the contact of 
Rodney Martínez of the International Research Center of El Niño Phenomena, who I had the 
opportunity to interview and who opened the door for me to interview many other scientists 



who enlightened me with information about socio-ecological conflicts and the challenges of 
climate change in the Gulf of Guayaquil. 
 
Approach	and	Methods.	
The different methods used for this thesis were: 
 
• Intensive fieldwork: As explained in the previous section, the core part of this research, 
out of which I developed my research questions and had the opportunity to discuss the 
diagnosis of the situation with professionals of the MaHS from different perspectives. 
 
• Photographs: With help from professor Nelson Carofilis of Universidad de Guayaquil 
I was able to present formal requests to government institutions that have technical information 
about climate change. Historical pictures have been part of the evidences of the destruction of 
the mangrove ecosystem of the Gulf, which were bought by KU Leuven to the Spatial Institute 
of Ecuador.  
 
• Mapping: Relevant information used in this thesis were the shapefiles provided by the 
Vice- Ministry of Aquaculture, which were extremely valuable because they allowed me to 
generate all the GIS information I include in this thesis. Results of the mapping methods are 
shown along the thesis. In general terms, the information provided by the Vice-Minister was 
fundamental to track for example how the Associations have grown over the years (in hectares), 
the number and size of irregular shrimp farms, and help me to generate one of the most 
important products of this thesis which is the map called “Gulf of Guayaquil Ecosystem: Land 
Distribution 2018”. This map was a key spatial instrument to show the actors on the space, and 
to get to the conclusions that there are 2,28 hectares of shrimp farm for every 1 hectare of 
mangrove, as well as pointed out that there are more irregular shrimp farms than hectares of 
the Reforestation Plan 2018. 
 
• Statistical analysis: The information provided by the Vice Minister of Aquaculture were 
useful especially for Chapter 7 where I apply a rigorous analysis of the size and locations of 
the shrimp farms, and discover a Pareto Distribution (80%-20%) among the shrimp farms, 
which allowed me to find power issues in the analysis of this stakeholders. The chapter in 
question unfolds the statistical results. 
 
• Stakeholders mapping and Inter-institutional analysis: Which are unfold along the 
thesis identifying the differences between the Ministries of Aquaculture and Environment, and 
their relations with the shrimp farmers and the Associations. Also, the National Chamber of 
Aquaculture and the different Sustainable Use and Custody Agreements.  
 
• Literature Review and Interviews: Are described in-depth in the following lines. 
 
 
Literature	Review	and	Research	Questions.	
Built upon a collection of studies made by professionals from different sciences, such as 
environmentalists, geographers, anthropologists, biologist, architects, economists, and so on, 
this study adds innovation by analyzing the effects of climate change over the spatial conflicts 
that occur among stakeholders in the Gulf of Guayaquil, and it contributes by offering a set of 
solutions for them to behave differently towards the protection of the space facing the 
challenges of climate change.   



 
Previous studies about the use and protection of the mangrove area in the Gulf of Guayaquil 
have exposed the mangrove transformations and transitions towards an ecosystem-based 
stewardship. Schonig (2014, 2015) for instance, wrote about community-driven management 
in Cerrito Los Morreños, which is one of the communities that custodies Manglares Don Goyo, 
and the case study of this thesis. Schonig highlights that in the communities in the Interior Gulf 
of Guayaquil, “formal and informal institutions emerged based on collaboration between 
different individual and collective actors” (2015, p.10). This bibliography together with 
Moulaert (2013) is a strong baseline for the development of the chapter about the custodians, 
that explains in detail how associations or cooperatives work, and how they practice social 
innovation though collective action.  
 
At the national level the important value of ecological stewardship was also emphasized in the 
Evaluation of the implementation of the “Sustainable Use and Custody Agreements” (Ministry 
of Environment, 2008, p. 22), that indicates that in Cerrito Los Morreños the concession was 
“fundamental to increase the quality of life of the community” and that in general, “the 
custodianship has been useful to give a sense of property to the communities that use the 
mangrove´s resources”. Relevant literature for this thesis is also the study made by Twilley et 
al. (1998) about ecological and economic constraints of environmental quality in the Guayas 
River, where they stress the role of mangroves and propose an integrated mangrove 
management that works with conscious stakeholders, that can understand how the discharge of 
shrimp ponds can affect the mangrove and water. 
 
Professor Beitl, from Maine University, has studied the Gulf and written about the collective 
action problems in the mangrove-fishery commons (Beitl 2011, 2014), and together with 
Vollan and Ostrom (2010) are relevant bibliography for illustrating the conflicts among 
independent fishermen and concessions.  About the presence of the private investment there 
are authors who have written about the impact of shrimp pond construction in Ecuador 
(Terchunian,  and Klemas, 1986) and have analyzed the value chain and earnings of the shrimp 
industry (Córdova & Zurita, 2013, Bernabé, n.d.), therefore they are valuable assets for the 
analysis of the conflicts between concessions and the shrimp farms.  
 
Finally, this study proposes to rethink the vision of the Gulf, based on the evidence of its current 
situation -in lack in the provision of services, land distribution, production, climate change 
present and future events- and so on, and orient it towards a sustainable protection of the 
humans and the environment, following the six essential factors proposed by Burger (2008, p. 
15), being these: 1) governmental, institutional and public support (including financially), 2) 
agreement on the ideal or desired ecosystem, 3) agreement on the goods and services that 
ecosystems should provide, 4) methods of monitoring the status of the ecosystem (including 
contamination status), 5) methods of evaluating the trends and changes within that system, and 
6) methods of managing or restoring components of the system.  
 
A critical assessment leads me to say that the lack of the second factor (vision – agreement on 
the ideal or desired ecosystem) is what makes us so weak in the conservation of the area; a 
shared vision is needed, one that answers to the question of how do we want the space to be 
and what is the social change we need in order to achieve that vision. This requires a systems 
thinking approach, to understand how to develop a vision that considers the actors, climate 
change effects, the desired sustainable protection of humans and the environment, and for this 
vision to assume in its definition and execution the changes of behavior that the system needs 
to have to protect the Gulf and its communities. 



 
In order to develop my thesis, I define one general research question and three sub research 
questions that led me to organize the chapters. Through the answers of each one I will describe 
how socio-ecological conflicts would increase due to climate change in the Gulf, and will get 
to the final part to propose design strategies and make public policy recommendations. 
 

 
Figure 6: General Research Question and Sub-Research Questions to develop the thesis 

 
 
 
 
Interviews.	
Through this research I obtained information on site from different stakeholders about the 
conflicts that occur in the space, and understood their positions. In this way, I applied the 
following interviews: 
 

 
Figure 7: Associations with Sustainable Use and Custody Agreements interviewed 

 
Three of the Associations (Río Guayas, Usuarios del Manglar Cerrito Los Morreños and Isla 
Escalante) are located on the Gulf of Guayaquil and belong to the city. Nuevo Porvenir 
Association is located in another city called Naranjal but is also an organized association 

1.	How	will	climate	
change	affect	the	
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communities	in	the	Gulf	
of	Guayaquil?

2.	What	is	the	social	and	
spatial	context	of	

Manglares	Don	Goyo	and	
the	communities	in	the	

Gulf?

3.	What	are	the	set	of	
options	that	can	be	

offered	to	the	actors	in	
the	space,	to	protect	
humans	and	the	

environment	from	the	
effects	of	climate	

change?	

Organized	
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What are the socio-ecological conflicts, how are they 
played out in this territory and how would they be 

affected by climate change? 
 



located in a mangrove area. The four associations were created under the figure of “Sustainable 
Use and Custody of the Mangrove Agreements”, which are mechanisms used between the 
Ministry of Environment and local community groups in Ecuador in order to protect the 
mangrove.  
 
On the other hand I  have interviewed people from the public sector, and experts for this study:  
 

 
Figure 8: List of interviews: Institutions and Actors (February 1st- March 11th). 
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Figure 9: Pictures of Isla Escalante (Association composed by 2 communities: Puerto Libertad and Puerto Arturo). Left: Julián Marcial and 
a friend from the community. Right: Assembly of the Association. 
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Figure 10: Maps of Associations interviewed 



Analysis:	Systems	Thinking	Approach.	
Gathering information through fieldtrip and interviews I started to understand the situation of 
the Gulf from different perspectives. This helped me to be objective about each actor´s role in 
the protection of the ecosystem, and part of the result of this process is my actual involvement 
with the communities, since I have read and made research about all the work they have done 
to preserve their ecosystem. I highlight that from 2000-2014 the communities did monitor and 
supervise the mangrove areas with no money from the government but their own. The way they 
organized themselves to collect money to execute monitoring activities, in spite of the lack of 
basic services and the poverty levels in which they live, moves me to a strong argument about 
their compromise with the mangrove ecosystem. Something that other stakeholders do not 
have. 
 
The approach in which the thesis is going to be developed is Systems Thinking, which is an 
attempt to “overcome ever-increasing specialization, and trying to shift from reductionist to 
holistic thinking, while acknowledging the unity of reality and the interconnections between 
its different parts and aspects” (Emery, 1969). Based on this approach what I will do in the 
thesis is to describe how the conflicts in the area of study are played out by the different actors 
and how climate change adds urgency to the equation and demands the change of behavior of 
the stakeholders to guarantee the sustainable protection of the ecosystem. 
 
 
 

 
Table 1: Inputs of the Systems Thinking Approach (February 1st- March 11th). 

 
 
The interviews made were organized in a drive and are cited and translated by the author 
along the thesis. 
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Chapter	3:	Climate	Change	in	the	Gulf	of	Guayaquil.	
The site of study of this thesis is the concession and RAMSAR site called “Manglares Don 
Goyo” and the communities that live in and custody that space, in the Gulf of Guayaquil, well 
known for being “the largest and most biodiverse mangrove ecosystem of the entire eastern 
pacific coast” (Carvajal et al., 2005. p. 133) of South America. It counts with two hydric 
systems: the estuarine (saline water) and the fluvial (fresh water). In the area the main estuarine 
subsystem is the Estero Salado and the Guayas River. The ecosystem of the Gulf, as the lower 
part of the Guayas Basin, is located in the Guayas province, “which hosts 71% of the mangrove 
in the country” (Provincial Government of Ecuador, 2012, p. 140). 
 
To start introducing climate change as a real life factor already occurring and that will endanger 
communities and environment, it is necessary to say that Ecuador is allocated in the list of the 
Global Facility for Disaster Reduction and Recovery Program (GFDRR, 2011), a “global 
partnership that helps developing countries better understand and reduce their vulnerability to 
natural hazards and climate change” (GFDRR website). Therefore, vulnerability in Ecuador 
has been extensively studied by international organizations, and especially in the recent years 
Guayaquil has called the attention of experts for being at high risk for climate change events, 
fact that was first published in 2013 (Hallegatte et al., 2013, p. 2) when they revealed the map 
of cities whose risk is larger than their GDP. For instance, in 2016 CIIFEN made the study 
“Methodology for Marine-Coastal Management against Climate Change in Ecuador” and in 
2017 Corporación Andina de Fomento (Andean Development Corporation) made a study for 
the Municipality of Guayaquil called “Diagnosis and Projection of Vulnerabilities in the face 
of Climate Variability and Climate Change in Guayaquil city” (CAF website, 2017). 
 

 
Figure 11: The 20 cities where the relative risk is larger in 2005, that is where the ratio of AAL with respect to local GDP is 
the largest. 

Source: Hallegatte et al., 2013, p. 2 
 



In fact, (Hallegatte et al., 2013, p. 3) built a table in which they compared the Average Annual 
Losses (AAL) of the countries at risk and Guayaquil qualifies as the fourth city in the world 
that will have high AAL due lo climate change events, which puts it in a very dangerous 
situation if the city does not react quickly and start adopting adaptation measures. 
 

No.	 Urban	
aglomeration	

Scenarios	with	socio-economic	change	
alone	(SEC)	

Scenarios	with	socio-economic	change,	subsidence,	sea-
level	rise	and	adaptation	to	maintain	flood	probability	

(scenarios	SLR-1,	and	adaptation	option	PD)	

AAL	(US$	Million)	
AAL	

(percentage	
of	city	GDP)	

AAL	(US$	Million)	
Increase	in	AAL	
compared	with	

2005	(%)	

AAL	
(percentage	
of	the	city	

GDP)	

1	 Guangzhou	 	11.928		 1,32%	 	13.200		 11%	 1,46%	
2	 Mumbai	 	6.109		 0,47%	 	6.414		 5%	 0,49%	

3	 Kolkata	 	2.704		 0,21%	 	3.350		 24%	 0,26%	

4	 Guayaquil	 	2.813		 0,95%	 	3.189		 13%	 1,08%	
5	 Shenzen	 	2.929		 0,38%	 	3.136		 7%	 0,40%	

6	 Miami	 	2.099		 0,30%	 	2.549		 21%	 0,36%	
Figure 12: Elaboration and Adaptation of the 20 cities to the main 6 cities (Wendy Chávez) 

Source: Hallegatte et al., 2013, p. 3 
 
As can be seen, Guayaquil needs to make political and administrative decisions emphasizing 
the high risk of climate change events in its future, since the average annual losses will be 
higher if adaptation measures are not taken. For this, Guayaquil needs to have a vision of what 
is the city that we want in the future, it needs to define a strategic spatial planning strategy 
based on principles of protection of the environment and the human beings. 
 



 
Figure 13: The ten cities with the highest annual flood costs by 2050. 

Source: Diario El Universo (2013), based on the report “Future Flood Losses  
in Major Coastal Cities” published in the journal Nature Climate Change. 

 
In the Climate Risk and Adaptation Country Profile of Ecuador, the Worldbank indicated that 
“extreme rainfall has been observed on the western coast of Perú and Ecuador during 1961-
1990” (Worldbank, 2011, p. 5, & Marengo et al., 2009, p. 12), and sharply said that “compared 
to other Latin American and Caribbean countries, Ecuador is behind in economic resilience; 
risk preparedness, and socio-economic fragility” (Worldbank, 2011, p. 8). These last topics 
were valuable input for future studies of the region that remain indicating these high risks, for 
example, the study made by (Reguero et al., 2015) is fundamental bibliography to understand 
projections of climate change for Latin America and for Ecuador by 2050 and 2100, since most 
of the serious effects in the region are already happening in Ecuador.  
 
Among the interesting aspects they describe, “the mean sea level will change both in the long 
term and on inter annual scale because of climate variability patterns, of which El Niño in the 
Pacific Ocean in one of the most prominent example” (Reguero et al., 2015, p. 2). El Niño (also 
known in English as ENSO events) had caused the most devastating effects in Ecuador in 1986, 
1997 and 2000, implicating rainfalls and sea level rise.  In the coast, the effects of El Niño are 
living memories for the citizens of Guayaquil, as described in interviews made in the city 
during intensive fieldwork: 
 

“I have seen pictures of El Niño phenomenon, when the two main streets of 
Guayaquil behind the boulevard bordering to the river, unified through the heavy 
rain precipitation that affected Guayaquil during that year (1986)”. 

Rodney Martínez – CIIFEN Director 
 



“With El Niño phenomena on 1986 and 1997 the water came into the houses, flooded 
everything we had, damaged our houses, walls, furniture, killing animals, everything 
we had”   

Community Cerrito Los Morreños  
 
 
 
As real life facts, climate change is manifesting itself more than we think and more than is 
shown in the media. For Latin America and the Caribbean, “the probability of extreme total 
sea levels in the region notably increased from 1950 to 2008” (Reguero et al., 2015, p. 3).  
 
Climate	Change	Events	that	affect	the	mangrove	ecosystem		
The Gulf of Guayaquil extends from where the Guayas river is born, so it is part of the city, 
therefore the high risks previously mentioned encompasses all the center and southern part of 
the city down to the study area. As a focused analysis of climate change in the Gulf of 
Guayaquil, specifically in the Estero Salado area, the report “Adaptation measures for 
Mangrove El Salado” written by CIIFEN and published by USAID (2010) has a preponderant 
role for understanding the transformations that have been happening and will continue to occur 
in the area. In this report, CIIFEN identified a decreased level of salinity of the water –due to 
rain precipitation-  as the main risk associated to climate change, that will produce a negative 
effect in the mangrove ecosystem. The reports states: 
 

“the increase of consecutive days of rain and the occurrence of extreme 
events will produce a major input of fresh water to the estuary during winter 
season and therefore, the reduction of the salinity in it”. (CIIFEN, 2010, p.3) 

 
The consequences of this reduction of salinity will be evidenced through: (1) loss of living 
resources, (2) loss of income, and (3) unemployment (CIIFEN, 2010, p.19). On the other hand, 
the report also includes the “progressive deterioration of the quality of the water of the Estero 
Salado and it effects of the interior canals of the mangrove reserve” (CIIFEN, 2010, p.4) as 
one of the man-made relevant factors that will affect the mangrove area. As it can be seen, 
climate change and man-made effects interact over the same space, endangering mangrove´s 
prevalence for the future.  
 
Based on the analysis of scientific production, publications about the upper urban side of the 
Estero Salado, including the maritime harbors, have been more related to its pollution levels 
and heavy metal concentration, than to climate change effects. The latter is also an indicator of 
the most urgent topic that has been discussed about this water resource over the decades -in 
science and in media coverage as well- because it has faced high pollution levels until 
nowadays. In 2016, based on facts registered by the Ministry of Environment, only 8,3% of the 
water of the Estero has the quality for recreational uses (Telégrafo,	2016). Relevant studies 
have raised awareness about the situation of the Estero with strong conclusions as “numerous 
metals, including those elements considered highly toxic, such as Cd, Cu, Cr and Pb, are stored 
in sediments of this mangrove ecosystem, which represents a potential ecotoxicological risk” 
(Fernández-Cadena,	Andrade,	Silva-Coello,	&	De	la	Iglesia,	2014,	p.	5). 
 
The IPCC 2007, highlights in its website the role of mangrove, indicating that they “have 
important ecological and socioeconomic functions as well, particularly in relation to animal 
and plant productivity, as nutrient sinks, for substrate stabilization, and as a source of wood 
products”. According to the Center for International Forestry Research (CIFOR) “mangroves 



provide a wide range of ecosystem services, including nutrient cycling, soil formation, wood 
production, fish spawning grounds, ecotourism and carbon (C) storage (Murdiyarso et al., 
2015, p. 1). However, mangroves are in danger, they have “declined by 30–50% over the past 
half century due to coastal development, aquaculture expansion and over-harvesting” (Donato 
et al., 2011, p. 1), and based on the studies of Duke et al. (2007) and Polidoro et al. (2010), 
Donato et al. (2001, p.1) exposed in their publication that there are estimations that mangroves 
“may functionally disappear in as little as 100 years”.  
 
On the other hand, mangrove ecosystems also have a preponderant role in adaptation to climate 
change, then their value increases because communities can rely on them for their subsistence 
and also to protect their lives. Based on the literature review, research has shown that wetland 
plants shape coastal geomorphology and can be used for coastal engineering (Shaler 1886; 
Redfield 1965; Chapman 1974, Gedan et al., 2010 in Gedan et all., 2011, p. 8) and suggests 
that coastal marshes and mangroves have the capacity to protect shoreline communities from 
storm and erosion damage (Gedan et al., 2011, p. 8).  
 
When talking about our resources in the Gulf, the Ecuadorian Biologist Iván Cedeño (2014) 
made an analysis of climate change and the relative abundance of the red crab, which is the 
main source of income for the families in the Gulf. He states “the relative abundance of red 
crab has a relationship directly proportional to the fluctuations of environmental variables, such 
as the average air temperature; average level of the sea and to a lesser degree the amount of 
rainfall” (Cedeño, 2014, p. 8).  In the following paragraphs I will unfold these key climate 
change events that affect the mangrove ecosystem of the Gulf of Guayaquil, where Manglares 
Don Goyo, Cerrito Los Morreños and other communities are located.  
 
Rainfall.	-	
The Regional Climate Projections indicate that the precipitation was projected to “decrease  
over  northern  South  America  near  the  Caribbean  coasts,  as  well  as  over large parts of 
northern Brazil, Chile and Patagonia, while it  is  projected  to  increase  in  Colombia,  Ecuador  
and  Peru,  around  the  equator  and  in  south-eastern  South  America” (Christensen et al., 
2007, p. 49). These projections with other data gathered by different institutions help to 
understand what will occur with precipitation, however Christensen (2007) proposes 3 
scenarios of precipitation response for Latin America and the Caribbean and in the 3 of them, 
the Ecuadorian coast is going to be highly affected by precipitation, since the increase is going 
to be more than 5% as can be seen in the graphics. 
 

 
Figure 14: Precipitation response in Central & South America 

Source: Christensen et al., 2007, p. 49 
 
Based on data generated by the Oceanographic Army Institute of Ecuador, it was possible to 
produce the following chart of rainfall, between 1981 and 2017: 



 
 
 

 
Figure 15: Monthly average of rainfall in Guayaquil and Puná. 

Source: INOCAR – Oceanographic Institute of the Army 
Elaboration: Wendy Chávez 
 
Since there is no pluviometer located in the area of Manglares Don Goyo, I used the data 
collected by the pluviometers in Puná and Guayaquil, which are the two places nearby the site 
of study, as it can be seen in the map: 
 

 
Figure 16: Location of the pluviometers to study historic rainfall 

Top site (Pluviometer 1: Guayaquil), Middle site (Case Study: Manglares Don Goyo)  
and Bottom site (Pluviometer 2: Puná Island) 

Source: Google Maps 
 

 
During the episodes of El Niño Phenomenon in 1984, 1986, 1997 and 2000, the rainfalls in 
Puná Island exceeded the ones in Guayaquil city. This is a strong indication that the rainfall 
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conditions in the Gulf of Guayaquil are more susceptible to increase during this phenomenon, 
becoming a risk factor for communities and environment in the estuary. As was explained 
before based on CIIFEN data, the precipitation of the rain diminishes the level of salinity of 
the Estero Salado and this has an impact on mangrove, being one of the reasons why climate 
change in the area is going to affect the permanence of mangrove and its species.  
 
Actions should be taken to adapt the area for mangrove and species conservation. From the 
community perspective, floods provoked by strong rainfalls affect their quality of life in their 
sites, and also increase the occurrence of epidemics related to winter seasons (dengue, among 
others). On the other hand, rainfalls can be used for the benefit of the communities, for 
example, if there were plans to use it systematically and wisely redistributed, then the 
challenges of climate change could be used as inputs for projects to improve quality of life on 
sites that are currently lacking of low-cost ways of getting access to water1. Although any 
general solution will require an initially high infrastructural investment. The following maps 
illustrate how the Gulf is one of the zones that has been historically flooded and will potentially 
be:  
 
 
  
 
 
 
 
 
 
 
 
 
 
 

  

Figure 17: Maps of Potentially and Historically Flooding Zones of Ecuador. (The Gulf in both) 
Source: CIIFEN, 2016, p. 7 
                                                
1 Some of these innovative ideas are shown in the last part of this thesis as solutions worked by the Landscape 
Architecture Studio of the Master of Human Settlements 2017-2018, Ecuador group, directed by Viviana d´ Auria 
and Olga Peek. 

Map A. 
Potentially flooding zones 

Map B. 
Historically flooding zones 



 
Based on the IPCC predictions, Alongi (2008, p. 8) created a table that includes the predicted 
impacts of various aspects of climate change on mangrove ecosystems, which comes in useful 
to add to this analysis. About change in precipitation, these are the consequences: 
 
 

No. Predicted response of mangrove  
before change in precipitation Extenuating factors 

1 Changes in mangrove species composition and 
growth due to change in soil water content, 
salinity. 

Depends on species composition of 
initial stands 

2 Increased primary production due to increase in 
precipitation/evaporation ratio 

Depends on species composition of 
initial stands 

3 Changes of faunal biodiversity Euryhaline species unaffected, but loss 
of stenohaline species* 

4 Increase in gaps and gap recruitment Depends on change in level of storm 
intensity, frequency, etc. and stand 
location relative to wind field. 

Figure 18: Predicted impacts of “Change in precipitation/storm patterns, frequency and intensity” 

Source: Mangrove Forests: Resilience, protection from tsunamis, and responses to global climate change (Alongi, 2008, p.8). 
*A euryhaline organism can withstand different salinities and can cope with a wide range of different environments, opposite 
than the stenohaline.  (Source: World Atlas website www.worldatlas.com) 
 
When analyzing the points 2, 3 and 4 of the previous table, it can be seen that the changes in 
species depend on the tolerance of the species and their biological characteristics, but the 
crucial aspect for this thesis is that these species (crabs, shells, oysters, mollusks, etc) are the 
means for the Gulf´s communities to survive, since they live out of the selling of these species. 
However, the first aspect cited in the table is that the increase precipitation might affect the 
mangrove´s composition and growth and when we add to this information the findings of 
CIIFEN that indicate that the mangrove in the Gulf is endangered when salinity diminishes, 
then an increase in precipitation ends up representing a high risk.  
 
With the mangrove at risk the species are also at risk, since they act as an ecosystem. The health 
of the mangrove for instance, also depends on the red crabs (Ucides occidentalis) since they 
dig holes in the sediment where the mangrove grows and that brings air to the sediment to keep 
it healthily hosting the mangrove. At the same time, the crabs eat the leaves of the mangroves, 
which are their main source of food, as informed by the marine biologist Mireya Pozo: “the 
red crab is a key specie in the mangrove ecosystem, complies with the function of decomposing 
40% to 60% of mangrove litter that goes to the Estuary as detritus” (EDCOM-ESPOL, 
SCIENTI Program, 2017). Additionally, due to the increase in precipitation, crabs make deeper 
burrows and it is more difficult for fishermen to catch them.  
 
A map generated by the National Spatial Institute of Ecuador recorded the “susceptibility to 
flooding” that the Gulf areas have. The map was imported from the website of the institution, 
so it shows the labels in Spanish: the high susceptibility to flooding is what is labeled as “alta”, 
medium is “medio”, and low is “baja”. As it can be seen from this formal source, the shores of 
the whole Gulf are highly susceptible to flooding. 
 



 
Figure 19:  Susceptibility to flooding. Gulf of Guayaquil. The map shows high (alta) susceptibility to flooding for the shores 
of the Gulf. 
Source: National Spatial Institute, 2018. Map generator. 
 
 
Taking a glance at the overall functioning of the mangrove ecosystem, the species themselves 
might not be directly affected physically or biologically with extreme consequences due to 
change in precipitation, but if their habitat (mangrove) is affected, then the whole ecosystem is 
in danger.   



 
  

Figure 20: Food chain based on mangrove ecosystem 
Source: Biopedia, Manglares.    Figure 21: Red crab eats microorganisms and mangrove 
leavesSource: FAO, Food chain. 

https://www.biopedia.com/manglares/   http://www.fao.org/docrep/003/t0019s/t0019s03.htm 
 

 
Figure 22: Food chain based on mangrove ecosystem 

Source: FAO, Food chain: http://www.fao.org/docrep/003/t0019s/t0019s03.htm 

 
The conclusion of this section is that change in precipitation will affect mangrove and 
consequently mangrove ecosystems, and one of the undesired effects might be the decreased 
presence of species and in extreme cases their disappearance, as it occurred with the last El 
Niño event that destroyed de mussel banks around Cerrito and killed the mangrove oysters 
(observation made by Federico Koelle, Fundación Cerro Verde, 2018).  
 
 
Sea	Level	Rise.	-	
Up to 30% of coastal wetlands in the world, including mangrove, will be lost during this 
century2 (Salomon et. al, 2007 in Alongi, 2008, p. 8) which means that there is going to be an 
affectation to the Gulf wetland and mangrove areas. In the predictions made by Jevrejeva et al 
(2016) they understand “global sea level as an integrated climate system response” (Jevrejeva 
et al., 2016, p. 1), and they expose that “warming of 2°C –in the planet- will lead to an average 

                                                
2 With Asia and Africa most at risk. 



global ocean rise of 20cm, but more than 90% of coastal areas will experience greater rises. If 
warming continues above 2°C, then by 2100, sea level will be rising faster than at any time 
during human civilization” (p. 1).   
 
As documented by Reguero et. al (2015) the Pacific coast of Ecuador in one of the most 
exposed areas to inundation by sea-level rise in the American continent. The bad side of this 
factor is that will cause landward progression in mangrove ecosystems, as well as erosion of 
seaward margin, but on the other hand, the secondary productivity of the estuary may increase 
due to greater nutrients availability from erosion (Gilman et al., 2008). Also, in the interview 
made to the Ecuadorian scientist Hernán Moreano (May 9th, 2018) he mentioned that an 
increase in sea level rise would be favorable to the estuary since it will “help to the renovation 
of the water of the estuary, which is good for the health of the ecosystem”.  
 
To sum up, the overall effects of sea level rise on mangrove ecosystem will depend on the slope 
of intertidal area, topography, tolerance of mangrove and the species, and of course, the amount 
of the increase. At the moment there are no specific studies that can predict how the sea level 
rise is exactly going to affect the whole environment and the communities in the Gulf. As 
exposed by Ward (2016) “the impacts of climate change are likely to be geographically variable 
at both a regional and local scale, which suggest that literature should be reviewed using a 
region by region approach” (p.1), and I would add, even within the regions there are different 
ecosystems that deserve special attention. Ecuador for example, counts with mangrove on the 
coastal zone of the northern province of Esmeraldas, in the Galápagos Islands and in the Gulf 
of Guayaquil, being each of them different ecosystems with different communities and species. 
 
What is clear about sea level rise is that for shrimp ponds and communities in the Gulf, sea 
level rise is a risk factor that can only be softened by the presence of mangrove. Shrimp ponds 
and communities that have mangrove around them will have a lower impact of flooding due to 
sea level rise, since they are going to be protected. Areas that do not have mangrove as a 
cushion, will be severely affected by this phenomenon, which will also lead to the displacement 
of the population and the affectation of the shrimp farm industry. As it already happens in the 
Archipiélago of Jambelí in the south of the Gulf (El Oro Province) where sea level rise has 
caused damage (Telesur, Jambelí Ecuador, 2009) evidencing that “unsustainable processes and 
patterns of consume and production cause environmental degradation” (Irma Suárez from the 
Ministry of Environment in interview for Telesur Noticias, 2009). The opinion of the Betty 
Salinas, President of Jambelí in 2009, is that the mangrove used to protect them but now that 
there are more shrimp farms than mangrove there is no protection against wind and high waves. 
(Telesur, Jambelí Ecuador, 2009). 
 
 

 
Figure 23: Sea level rise consequences on mangrove margins and communities. 

Source: Sinking Islands, based on Gilman et. al 2006, p. 10. https://sinkingislands.com/tag/mangroves/ 



 
 

 
Figure 24: Small extension of mangrove surrounding shrimp ponds will be easily affected by sea level rise 

Source: ETECSA. Bombas de agua para la acuacultura: http://etecsa.com/es/bombas-de-agua-acuicultura.aspx 
 
The most worrying line of the literature review for this thesis, about sea level rise, is the one 
from Jevrejeva et. al (2016) “coastal communities, notably rapidly expanding cities in the 
developing world…and vulnerable tropical coastal ecosystems will have a very limited time 
after midcentury to adapt to these rises” (p.1). In the case of the Gulf, sea level rise will not 
only affect communities but also shrimp farm ponds, then we need adaptation measures to be 
taken into account to preserve communities as well as private investments, as soon as possible. 
	
Increase	of	Air	and	Water	Temperature.	-	
When looking for bibliography to understand the relation of increased air temperature to human 
and environment affections, I found that in general the increase of air temperatures “threaten 
our health by affecting the food we eat, the water we drink, the air we breathe, and the weather 
we experience” (Website of US EPA, 2017). In general, affects our health and environment, 
species, and the natural course of life and reproductive cycles.  
 
The average air temperature on earth has risen about 0,6º C in the 20th century (Wesbite of US 
EPA), and “the linear warming trend of the last fifty years (0.13 º C per decade) is nearly twice 
that for the last 100 years” (Gilman et al., 2008, p. 6).  In Ecuador, the projected series 2020-
2039 indicate that both, the right and left side of the Gulf (Guayas River Delta and Estero 
Salado -Interior Estuary Gulf of Guayaquil-) will report higher temperatures than other parts 
of the Ecuadorian coast during the months September-November (CIIFEN, 2016, p. 33): 
 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Figure 25: Increase of air temperature 2020-2039 
Source: Google Maps and CIIFEN, 2016, p. 33. 
Elaboration: Wendy Chávez 
 
Even though the climate change analysis of the marine coast of Ecuador indicates that the high 
temperatures are occurring especially in Guayaquil city, the projected increase of the air 
temperature in the Gulf is going to be higher than in other parts of the coastal zone of the 
country, such as the northern cities of Esmeraldas and Manta (both in the yellow squares in the 
previous figure), Pedernales and Santa Elena. Then, the Gulf requires special attention in the 
matter of air temperature. 
 
About water temperature the last study made in Ecuador about it was the “Physical, chemical 
and bacteriological quality of the water around Guayaquil city 1996-1998” written by Valencia 
and Palacios and published in 2000. This source clearly indicates the increase in water 
temperature in the two water resources of the Gulf based on a sample scientifically calculated 
and taken by the Oceanographic National Institute of the Army (INOCAR):	 
 
 

Water	area	of	the	Gulf:	 Months	and	Year	 Maximum	Celsius	
Degrees	

Guayas	River	Delta	 Aug-96	 26,1	
Aug-97	 27,92	

Estero	Salado	 Aug-96	 25,18	
Jul-98	 27,97	

Figure 26: Increase in water temperature in Guayas River Delta and Estero Salado. 
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+1,1 ℃ 
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Source: INOCAR, 2000, p. 4-5. 
Elaboration: Wendy Chávez 

 
 
However, the studies made by Alongi (2008) and Ward (2016), predict that some species might 
increase their reproduction and growth rates due to water and air temperature, which would be 
a favorable aspect for the communities of the Gulf when talking about their income. Also, the 
Ecuadorian scientist Hernán Moreano (interviewed on May 9th, 2018) said: “the increase of 
water temperature favors the organisms associated to the mangrove ecosystem, an increase 
from 26 °C to 28 °C will allow the proliferation of a more diverse ecosystem, so it turns out to 
be a positive aspect”. On the other hand, this factor might also cause fish migration, which has 
consequences on communities´ livelihoods, as it will be explained in detail at the end of this 
chapter.  
 
We should keep in mind that these studies focus on the species of the mangrove ecosystem but 
not to humans, for who the increase in air and water temperature will have a negative impact 
in health. These are the kind of questions that make the study of climate change so important 
to develop in sciences, since some climate change events might have positive consequences on 
fauna and flora, but negative ones for humans. In the case of this thesis, these aspects need to 
be considered because the information written in this chapter is useful to -later on- understand 
how and why conflicts in the space among the stakeholders will increase, due to climate change 
events.  
 
Climate	Change	Scenarios	for	the	Gulf.	
With the publication of the study “Vulnerability-Adaptation and Mitigation to Climate 
Change”, the Ministry of Environment of Ecuador produced in 2001 information with 3 
scenarios (basic, moderate and severe) that should have been taken into account by the 
government to make public investment in the areas that were detected as priority. The richness 
of the scenarios is that they put together the “independent” climate change events explained 
earlier (precipitation, sea level rise and increase of water and air temperature) and through these 
combinations make us think of the “integrality” of climate change and the damage that it will 
cause3. This publication confirms the need to study each ecosystem and its particularities, 
because even though worldwide scientists´ publications indicate general effects of climate 
change, we need to focus and increase our understanding of the effects of climate change in 
the Gulf and the consequences on the environment and the communities. 
 
 
 

Scenarios	/	Events	 Basic	Scenario		
(LANM0)	

Moderate	Scenario		
(LANM1)	

Severe	Scenario		
(LANM2)	

Sea	level	rise	 0,0	m	 0,3	m		 1,0	m	

Precipitation	 Average	
Moderate,	decrease	of	
15%	of	the	average	

Increase	of	20%	of	
the	average	

Fluvial	discharge	 Average	
Decrease	of	15%	of	

the	average	
Increase	of	20%	of	

the	average	
Increase	of	air	temperature	 Regular	 +1°C	 +2°C	
Increase	of	sea	temperature	 Regular	 <	1°C	 >2,5°C	

                                                
3 At the moment this information has not been updated by any government agency. 



Figure 27: Climate Change Scenarios. 

Source: Ministry of Environment, 2001. 
 
The Basic Scenario (also called LANM0) implies the average or regular situation in climate 
conditions in Ecuador, the Moderate Scenario (LANM1) considers a moderate sea level rise, a 
decrease of precipitation and increase in air and water temperature, and the Severe Scenario 
(LANM2) considers a high sea level rise, increase of precipitation, and air and water 
temperature. At the moment we know about the manifestation of climate change events in 
Ecuador and that the mangrove of the Gulf of Guayaquil is most likely to be endangered by 
future events, then the Basic Scenario (LANM0) is not anymore an option. The reality that 
Ecuador and the Gulf will face, will be between LANM1 and LANM2, and if we analyze these 
options more deeply, we know that a decrease of precipitation will not occur in the Gulf, since 
CIIFEN published the “Maps of Potentially and Historically Flooding Zones of Ecuador” 
where the Gulf is present in both, meaning that while it is true that a decrease of precipitation 
might occur in other parts of Ecuador, it will not happen in the Gulf of Guayaquil. Most likely 
we need to use the Severe Scenario (LAMN2) to be realistic about climate change and to start 
designing adaptation measures. 
 
In the next table it is possible to appreciate the impact of climate change on shrimp ponds, 
mangrove, urban area and recreation areas in Guayaquil: 
 

Loss	Areas	 Basic	Scenario		
(LANM0)	

Moderate	Scenario		
(LANM1)	

Severe	Scenario		
(LANM2)	

Mangrove	 301,5	 347,3	 532,7	
Shrimp	Ponds	 171	 231,5	 355,2	
Urban	Area	 38	 71,2	 NA	
Recreation		 2,5	 7,2	 12,9	

Figure 28: Impacts in Areas (Km2). 

Source: Ministry of Environment, 2001. 
 
What is interesting about these scenarios is that they boldly show that even with no variations 
in climate conditions, the mangrove and shrimp ponds will be affected, meaning that the natural 
course of the nature will damage those areas. This, consequently leads to understand that in 
moderate or severe conditions, the loss in km2 is enormous. These numbers are key information 
for the stakeholders of the Gulf to start acting as soon as possible.  
 
The following map shows how the Gulf is divided between mangrove and shrimp farms in 
2018: 
 



 
Figure 29:  Map of the Gulf divided between mangrove concessions and shrimp farms. 2018. 

Source: Ministry of Aquaculture, 2018. 
 

 
Figure 30: Close up of the Gulf to observe the difference between mangrove and shrimp farms 
Source: Geoportal Ecuador. http://www.geoportaligm.gob.ec/portal/index.php/visores_geograficos/  
 
 



This last section of the chapter is based on the publication of the Ministry of Environment and 
the projected scenarios, since it is the last published information that analyzes both water 
resources present in the Gulf (Guayas River and Estero Salado) deeply. 
 
Guayas	River	Area.-	
The Ministry of Environment analyzed this area under the scenario LANM2, implying that it 
will suffer severe harm for climate change events, which means that the environment and the 
communities will be very damaged. The main harm will occur due to the accelerated sea level 
rise. With a 1-meter rise the permanent flooding of 70% of the shrimp farms infrastructure is 
expected, paralyzing activities in their productive operations. The regeneration of mangrove 
will also be affected, due to the inundation of mangrove margins, so they will not have where 
to settle to continue their development cycle. This effect will be magnified due to the fact that 
some mangrove regeneration has been done at the borders of the shrimp ponds, and this will 
prevent the retreat of mangroves as a response of natural adaptation.  
 
The small settlements on the islands, would disappear (see the settlements mapped in the 
following map). The positive aspect would be the prevalence of some floating infrastructure 
already existing in the communities, such as houses built on stilts, wood or mangrove wood 
docks, etc. The increase in sea water temperature will modify the behavior of primary 
production (phytoplankton), which will reflect in fish migration which will cause the 
displacement of artisan fishery to other localities, which at the same time will increase the 
fishing effort consequently increasing fishery operation costs. 
 

 
 
Figure 31: Gulf between the Estero Salado and the Guayas River. 
Source: Geoportal Ecuador. http://www.geoportaligm.gob.ec/portal/index.php/visores_geograficos/  
 



 

 
Figure 32: Communities of the Estero Salado and the Guayas River 

Source: Geoportal Ecuador. http://www.geoportaligm.gob.ec/portal/index.php/visores_geograficos/  

	
 
Estero	Salado	Area.-	
For this area the Ministry of Environment selected the scenario LANM1 as the worst case 
scenario. The increase of sea level rise will mostly affect the shrimp farms, flooding their 
infrastructure, causing big economic losses to the private owners/investors. Housing units of 
the human settlements will also be permanently flooded. 
 
Mangrove areas are also going to be affected and the species: black shell (anadara 
tuberculosa), mejillones (mytela guyanensis), oysters (ostrea columbiensis), and red crab 
(ucides occidentalis) will be affected due to a reduced mangrove extension. This consequently 
will have a socio-economic impact in the human population, since their main source of work 
and income is the mangrove, and this situation will end up increasing the problems of poverty 
and migration.  
 
How	climate	change	would	lead	to	poverty.	
Out of the consequences of climate change, there are basic implications that have been exposed 
in previous lines of this chapter, however is the consequence of increased poverty the one that 
concerns the most to this research. Ecuador should be fighting against poverty as it is written 
in the 5th duty of the Ecuadorian State “to plan the national development, to eradicate poverty, 
to promote sustainable development and the equitable redistribution of the resources to access 
to the good living” (Constitución del Ecuador, 2008, Art. 3) but by not taking action about 
climate change projections we are doing exactly the opposite. Let us start with the first basic 
implications that generate economic losses to the private sector and the communities: 
 



 
Figure 33: Consequences of flooding due to increase in precipitation and/or sea level rise in the Gulf of Guayaquil 

Elaboration: Wendy Chávez 

 
Although flooding is an issue that will cause economic losses in the private sector (shrimp 
farms) as well as in the communities (housing units), the communities that are poor are more 
vulnerable and will have less resources to survive the aftermath of this climate change event. 
This is one of the reasons why to plan adaptation measures is necessary to assure social justice, 
and not to let the poorest be more affected than the rest. Following an affectation of the species 
that can be caused by an increase of air and water temperature, we will have: 
 

 
Figure 34: Consequences of increase in air and water temperature in the Gulf of Guayaquil 

Elaboration: Wendy Chávez 
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The previous diagram shows how important it is for the environment for the communities that 
inhabit the Gulf. The presence of species is crucial for their livelihood and the good living of 
their families, and the increase in air and water temperature will cause effects in these species, 
ending up causing more effort for fishermen to fish and catch species. If we follow the overall 
logic behind this argument we can see that at the end the final consumer is going to be charged 
with a higher price for the species, but notice that this will be because the whole fishing process 
is going to be costlier and will require more effort. Reproduction and growth of the displaced 
species would be the next step in understanding the consequences of these climate change 
events. Now, we follow up to the last relationship of events that end up in poverty: 
 

 
Figure 35: Consequences of climate change events over mangrove ecosystem and communities’ livelihoods. 

Elaboration: Wendy Chávez 

 
In the upcoming chapters I will unveil the conflicts that occur in the Gulf of Guayaquil and the 
solutions that have been implemented by actors to deal with them, proving how they are useful 
in the short-term but lack of a long-term vision. In the face of climate change events and 
catastrophic consequences, it is time for the stakeholders to change their behavior, to actually 
look into what matters, such as big economic losses, lack of work opportunities, poverty and 
migration. Climate change leaves us no more time to spend in polluting our own environment 
(shrimp farms), overharvest our own estuary (communities and independent fishermen), or not 
listening to the communities´ needs (government), it actually gives us the opportunity to 
overcome all these mistakes and to start thinking of the future. 
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Chapter	4:	The	Custodians	of	Mangrove	Ecological	Stewardship		
The	role	of	communities	in	the	legal	evolution	towards	ecological	stewardship.	
This chapter was designed to describe the stakeholders that are at the heart of the process of 
make it possible for Ecuador to have a sustainable protection of the Gulf: the ancestral 
mangrove communities. The aims are to describe how they work, how they depend on 
Guayaquil city, how they have grown, the challenges they have been facing, and where they 
stand now. Given all the work that the communities have done for the Gulf, this chapter tries 
to be a fair attempt to describe their efforts. 
 
Associations or Cooperatives are constituted by communities that organized themselves to 
comply with the regulations written in the law in order to request a concession of mangrove 
area to the Ministry of Environment so they can exploit and preserve it. In so doing, they 
become the custodians of our ecological stewardship. To formalize this concession, they sign 
a “Sustainable Use and Custody Agreement” in which the association accepts the terms and 
conditions to protect the area, from which the main two are: (i) to custody the mangrove and 
protect it from aggressions by reporting any damage, and (ii) to comply with the Management 
Plan for the sustainable use that was made by the association with help of an organization that 
gives them technical assistance. In exchange, the Ministry of Environment, for a 10-year 
period, gives them the right to practice the following activities: fishery, breeding of fish and 
other species, management and reforestation the mangrove, ecological tourism, education and 
scientific research (Registro Oficial No. 283, 2010, Art. 2).  
 
Nevertheless, the Sustainable Use and Custody Agreements (SUCAs) are not a “gift” or 
something the communities accessed in a simple way. The ancestral mangrove communities 
since the early 90’s, under the leadership of the Coordinadora Nacional de Defensa del Manglar 
– C-CONDEM, insisted about the great destruction of the mangrove ecosystem by the 
aquaculture industry in spite of strict legal prohibition and harsh sanctions. As the Ecuadorian 
State was unable to procure sanctions and stop the devastation, C-CONDEM demanded that 
the mangroves must be given to the ancestral communities for custody (Interviews with the 
community, 2018). Consequently, desperately, affronting an also international clamor, the 
government decided for the national strategy of conservation of the mangrove ecosystem based 
on ancestral community stewardship. This means that the custody agreements came after 
decades of governments that did not understand the importance of the mangrove. As it is 
literally recorded in the evaluation of the agreements: 
 

“Until the end of the 70s, mangroves were considered unproductive areas that 
did not represent any benefit for the country. Consequently, concessions for 
shrimp farms were given through a “concession of the use of beach and bay 
zones”, since it was considered that their transformation for aquaculture 
activities was what generated productive value.  
 
In the 80s we started to understand the mangrove generates important benefits 
for the society, and consequently we started developing mechanisms for its 
conservation and protection. 
 
In the 90s it was modified the Law of Forestry Land, Natural Areas and Wild 
Life, to add the provision “mangrove, even the ones located in private property, 
are public goods and cannot be traded, are not susceptible of possession or any 



other appropriation means and can only be exploited through legal concessions, 
under the parameters of this law and regulations”. 

  
    Evaluation of the SUCAs, Ministry of Aquaculture, 2008, p. 3. 

Translated by the author. 
 
 
Then finally, in 1999 the Executive Decree 1102 established the possibility for the communities 
to request the concession of the SUCAs and in 2000 the guidelines to implement the SUCAs 
were published. All this as a consequence of a strong position from communities, communities´ 
leaders, national and international NGOs, activists, and dedicated public officials who were in 
the Ministry of Environment in the right moment to make this true. All these people who 
understood the rights of nature, who were from or worked with them communities and 
understood the importance of the mangrove ecosystem for their survival, achieved this victory 
of the custody agreements, implementing in Ecuador a regulated and sustainable way of 
protecting and exploiting our natural resources.  
 
The role of communities in the custody of the mangrove needs to be highlighted due to the 
effort they make but also on the basis of an analytical thinking; when they legally started the 
preservation of the mangrove in 2000 they did not receive any incentive from the government 
even though part of their duties is the custody of the areas, which can only be done by actually 
travelling to and monitoring the mangrove, investing in gasoline, having a boat or canoe, and 
executed by people who are engaged enough to go around controlling that the mangrove is not 
being damaged. From 2000 to 2014 the communities in charge of the conservation for our 
ecosystem simply did not receive any economic support to develop their duties, even though 
they were taking care of the preservation of the Ecuadorian environment that belong to all of 
the Ecuadorians.  
 
Finally, in 2014 some concessionaries started receiving funding (following the “Socio 
Manglar” incentive) to invest in monitoring and controlling, which is calculated on the 
extension of the area, and goes from $7.000 per year for concessions between 100-500 hectares, 
$10.000 for concessions between 501-1000 hectares, and $15.000 for concessions over 1000 
hectares (Registro Oficial 319, 2014, Art. 5)4.  
 
The revision of laws and decrees has been an important input for this research and has allowed 
me to establish a timeline that explains the changes in the landscape in relation to the changes 
in the regulations. As, is going to be explained in the following paragraphs, this relationship 
makes us reflect on the relation between decreasing mangrove and increasing climate change 
impact in the Gulf. We passed from the first concessions for aquaculture activities in 1975 -
with a very strong private-oriented paradigm that allowed the installation of hundreds of shrimp 
farms in the mangrove area-, towards a community-oriented one in 2000, when we finally 
                                                
4 The ‘Socio Manglar’ funding is attached to the ‘Socio Bosque’ program which started in 2008 but is criticized because of 
its link with the REDD+, which is a “financial mechanism designed to reduce the emissions of greenhouse gases responsible 
for climate change. The mechanism would work similarly to Socio Bosque but globally: developing countries, which are 
usually those with forests and high rates of deforestation, would receive monetary incentives to conserve their forests and thus 
avoid emitting these gases into the atmosphere. The money would come from the carbon market” (Moreano, 2012, Website 
of La Línea de Fuego). Some environmentalist and indigenous groups consider it is “part of an ideology of nature conservation 
that identifies the rural poor as responsible for environmental degradation and places a large part of the responsibility for 
global warming in the global south” (Moreano, 2012, Website of La Línea de Fuego). The strong critique against REDD+ is 
that it promotes for the industrialized countries the chance to keep polluting the world if they can pay for it in the carbon 
market, and that the mechanism does not really promote a change of behavior in the way these countries have been producing 
and consuming but imposes on the poorer countries the responsibility to finance this way of production and living. 



started giving mangrove concessions to the communities. The community concessions do not 
touch the aquaculture concessions; they limit clearly the access to ancestral territorial rights. 
 
The legal development of the mangrove regulations shows how the behavior of the decision 
makers and lack of understanding of the benefits of the mangrove costed 25 years to actually 
give the ancestral rights that they deserved to our communities and the respect to our ecosystem 
that we should have given ages ago. A thing to keep in mind is that during all this time, the 
role of mangrove in mitigation and adaptation to climate change was unknown, or at least not 
mentioned in the Decrees, so even though the legal instruments talk about “sustainability”, they 
were not completely conscious of the fact that the preservation of the mangrove has enormous 
benefits for the protection to climate change. 
 

 
Figure 36: Impact of Regulations in the Gulf Ecosystem 1969-1984-2018 

Visual Sources: Spatial Institute of Ecuador, and Google Maps. 
Data Sources: CLIRSEN, Merecí Jéssica, Ministry of Aquaculture. 

 
The data that was used for the production of the pictures that illustrate the change in the 
landscape due to the change in the legal framework comes from different sources. The analysis 
starts with the second picture, which was bought by the Faculty of Architecture at KU Leuven 
from the Spatial Institute of Ecuador and shows the land use between shrimp-farms and 
mangrove in 1984 in the area where Cerrito Los Morreños is located. Then, with the use of 
google maps it was possible to capture the current distribution of mangrove and shrimp farms 
in the same study area (2018). Finally, the picture of 1969 was created in Photoshop using the 
patterns of the natural ecosystem that we had back then in the Gulf, and considering that in 
1969 there was no concession for aquaculture activities and that the Ecuadorian ecosystem of 
the Gulf was only inhabited by the communities. 
 

Land	Use	 1969	 1984	 1987	 1990	 2003	 2007	 2018	
Mangrove	 	159.246,8		 	143.982,0		 	138.466,7		 	133.527,7		 	128.146,0		 	121.338,6		 	60.812,8		
Shrimp	Farms	 0	 	80.395,80		 	104.846,5		 	118.538,9		 	147.825,1		 	142.664,9		 	138.702,4		

Figure 37: Historic & Current Data of Mangrove and Shrimp Farms - Gulf of Guayaquil 
Source: CLIRSEN, Merecí Jéssica, Ministry of Aquaculture 
 
I applied calculations summing up the total amount of hectares of mangrove and shrimp farms, 
and then obtained the percentages that show the weight of each concession (mangrove and 
aquaculture) as part of the total. The results were striking, indicating that in 1969 the Gulf had 



100% mangrove area available (159.246 has.) and 0 hectares of shrimp farms, but over time it 
got to have less than half of the mangrove area it used to have (60.812,8 has.) and 147.825,1 
hectares converted to private aquaculture activities.  
 
As it can be seen in the table and in the pictures, the damage was caused especially in between 
1984 and 2003, when the mangrove was not understood as a valuable resource by Ecuadorians, 
for the livelihoods of the communities, for intermediaries in the market, for the demand of local 
consumers in Guayaquil, and of course, back in the 80s, 90s and even 2000 climate change was 
not even part of the discussion and we ignored the importance of mangrove in the mitigation 
and adaptation to climate change. 
 
It can be interpreted that the regulation passed in 2000 declaring mangroves as public goods 
(amendments of the Law of Forestry) and the one passed in 2008 mandating shrimp farmers to 
reforest mangrove in areas that were improperly converted to aquaculture activities (Ministry 
Decree No. 1391) caused an impact in shrimp farms since the amount of hectares of these 
activities did slightly decrease between 2003-2018. On the other hand, a more powerful 
explanation is that the shrimp industry in Ecuador lived difficult years in 1999-2000 when the 
virus of the white spot affected the production and this caused abandonment of shrimp ponds 
by some investors (details of this will be developed in Chapter 7). Being critical and looking 
at the mangrove data, the hectares of mangrove have been decreasing consistently over the 
decades, which implies that the reforestation has not reached a restauration point to reverse this 
tendency for the mangrove; in the Gulf we have already lost more than half of it5, in fact, taking 
as reference the land distribution between shrimp farms and mangrove it can be said that 70% 
of it has been lost. This, added to the current conditions and the projections of climate change 
in Guayaquil and in the Gulf, does not contribute to a better scenario for the mangrove. Then, 
reforestation should be one of the main and more supported activities in the change of behavior 
for the preservation of the Gulf, not only through law enforcement of what is already written 
but also creating new projects that include reforested areas (this idea is further developed in 
the proposals elaborated by the Studio group). 
 
To finish this section, I need to add that when shrimp farmers need to reforest to comply with 
the law, they hire the people of the communities because the knowhow of the reforestation is 
in the Associations (not in the shrimp farms) and more law enforcement in reforestation is 
needed for the Gulf to overcome to climate change events. This situation again comes to be 
extremely important for the analysis of the protection of the environment and to adaptation of 
climate change, giving one more reason to value the Associations as it was written at the 
beginning of this chapter, as the “stakeholders that are in the heart of the process to make it 
possible for Ecuador to have a sustainable protection of the Gulf”.  
 
The	history	of	RAMSAR	Site:	Manglares	Don	Goyo	
The Convention on Wetlands, called the Ramsar Convention, is an intergovernmental treaty 
that provides the framework for national action and international cooperation for the 
conservation and wise use of wetlands and their resources (Website of the Ramsar Convention).  
 
Under the “three pillars” of the Convention, the Contracting Parties commit to: 
 

                                                
5 Notice that the pictures illustrate the evolution of the legal framework in the study area (Cerrito Los Morreños) 
but the data in the table corresponds to the total amount of mangrove hectares and shrimp farms concessions in 
the Gulf of Guayaquil. 



 
Figure 38: Three pillars of the Ramsar Convention 
Source: Ramsar Convention www.ramsar.org 

     
 
The mission of the Ramsar Convention, as adopted by the Parties in 1999 and refined in 2005 
and 2011 is: 
 

Mission of the Ramsar Convention: 
“The conservation and wise use of all wetlands through local, regional 
and national actions and international cooperation, as a contribution 
towards achieving sustainable development throughout the world. To 
achieve this Mission it is essential that the vital ecosystem services, and 
especially those related to water and those that wetlands provide to 
people and nature through their natural infrastructure, are fully 
recognized, maintained, restored and wisely used.” 

The Mediterranean Wetland Initiative 
 
Complying with the second pillar, the Convention designated Manglares Don Goyo as a 
Ramsar Site, which means a “wetland of international importance”, giving to Ecuadorians a 
reason to be proud of, not only for the existence of valuable natural resources in our territory 
but also for the management practices of the communities who live in the area, that manage it 
through a Sustainable Use and Custody Agreement. Nonetheless, in order to get the Ramsar 
category, there was a lot of work involved, and that was possible with the effort of the 
communities and technical assistance from different organizations that help during the process.  
 

1.	Work	towards	the	wise	use	of	all	their	
wetlands;

2.	Designate	suitable	wetlands	for	the	list	of	
Wetlands	of	International	Importance	(the	
“Ramsar	List”)	and	ensure	their	effective	
management;

3.	Cooperate	internationally	on	transboundary	
wetlands,	shared	wetland	systems	and	shared	
species.



 
Figure 39: Manglares Don Goyo, Guayaquil, Ecuador. 

Source: El Comercio, 2015.  
 

 
Figure 40: Manglares Don Goyo, Guayaquil, Ecuador. 

Source: El Comercio, 2015. http://especiales.elcomercio.com/planeta-ideas/planeta/planeta-17-de-mayo-2015/ambiente-
refugio-vida-marina-manglares 
 
 
The concession and Ramsar Site, "Mangroves of the Inner Estuary of the Gulf of Guayaquil - 
Don Goyo", are located in the Central Inner Estuary of the Gulf of Guayaquil. In the area the 
history of formal community conservation started with 3.400 hectares (2000-2010) and then, 
due to good management, rewarded with the extension to currently 10.869 hectares (2011-
2021). Currently, the area is managed with de application of a Management Plan elaborated 
with the participation of the communities, approved by the Ministry of Environment and 
executed by the Community Participatory Management Board JUMAPACOM integrated by 
the leaders of 8 Associations of ancestral fishermen. This participatory board includes the 
communities: Puerto Libertad, Cerrito de Los Morreños, Bellavista and Santa Rosa, which are 
entitled to protect and exploit “Manglares Don Goyo”. During these periods Association of 
Mangrove Users Cerrito Los Morreños and JUMAPACOM have “successfully managed the 
mangrove forest in the Ramsar Site and adjacent areas” (Maldonado et al., 2014, p. 16). The 
Ramsar Site N° 2098 with an extension of 15.333 ha, which overlaps about half of the 
concession area, is formally administered by JUMAPACOM, although it includes smaller 
extensions of five other concessionaries. 
 



Other characteristics of the site are: intertidal wooded wetlands, estuaries, marshes and 
estuaries; and intertidal loams of mud, sand or saline soils, which have been classified 
according to Ramsar's "wetland classification system" (http://www.ramsar.org). “These 
habitats are subject to the daily influence of the tides and conditions typical of this type of 
ecosystem. Authors such as McLeod & Salm (2006), consider it as one of the most biodiverse 
and productive ecosystems in the world; being an area of reproduction and nesting of diverse 
organisms of scientific and commercial importance; also working as a natural protective barrier 
of the coastline against erosive processes” (Maldonado et al., 2014, p. 9), and being an 
important site for the control and prevention of flooding and climate regulation 
(http://www.ramsar.org). 
 
 

 
Figure 41: Communities located in the RAMSAR Site Manglares Don Goyo 

Source: Plan of Institutional Strenghtening – RAMSAR Site Manglares Don Goyo. Maldonado et al., 2014, p. 87 
 
 
In the concession and Ramsar Sites Manglares  "Don Goyo" and in its adjacent area, 11 
communities or ancestral villages have been identified as users of the estuary. We thus have, 
from North to South, and as can be observed in the map: Isla Las Cajas: Puerto Libertad 
community; Isla Bellavista: Puerto Tamarindo 2, Santa Martha, Bellavista and Cascajito; 
Chupadores Chico Island: Cerrito de los Morreños, the latter being the most populated 
community with approximately 700 inhabitants; Chupadores Grande Island: Las Casitas, El 
Desmonte, Puerto Tamarindo 1, Santa Rosa and San Gregorio. (Maldonado et al., 2014, p. 10). 
 



The activities of the communities of the area are the artisanal fishery of the species, such as red 
crab (main one), mussels, shrimps, and in two communities -Puerto Libertad and Bellavista- 
was also recorded the “small scale shrimp farming” carried out in an artisanal way, implying 
no damage to the environment.  However, in the zone there is also “large-scale industrial 
aquaculture”, endangering the mangrove area, as it was literally written in the Sustainable 
Strengthening Plan of Manglares Don Goyo, published by the Ministry of Environment in 
2013: 
 

 
Figure 42: Effects of Large Scale Industrial Aquaculture in the Ramsar Site 

Source: Plan of Institutional Strenghtening – RAMSAR Site Manglares Don Goyo. Maldonado et al., 2014, p. 10. 
Elaboration: Wendy Chávez 
 
 
At the moment, in spite of the Decree 1391 aquaculture activities are not being adequately 
regulated and only in small patches reforestation has taken place in the area, for example; there 
are only 732,25 hectares in the Reforestation Plan 2018. Among the risks for the environment 
in the inner part of the estuary I can cite “in the northern part, adjacent to the Ramsar site is the 
quarantine zone and the Maritime Port of Guayaquil, which would mean a threat due to the 
occurrence of poor fuel management” (Maldonado et al., 2014, 46) and as tensors there are 
“the development of industrial infrastructure, aquaculture and residential, among others” 
(Arroyo, 2015, p. 7). This information is also supported by the Strenghtening Plan for the 
Sustainable Development of Manglares Don Goyo when indicating that “an important factor 
that affects the water resource of the Gulf, are the discharges of domestic and industrial 
wastewater from Guayaquil, the city with the largest population in the country, it has a 
discharge of sewage and domestic water of approximately 61.500 m3 a day of which, 33.000 
m3 a day drain to branches of the Estero Salado (Maldonado et al., 2014, p. 19). The greatest 
impact of these discharges “is found in adjacent areas of the Guayas River and in the maritime 
ports located east and north respectively of the Ramsar Site”. (Maldonado et al., 2014, p. 10). 
 

Enviornmental	
tensor	for	the	
Ramsar	Site

Release	of	nutrients,	
antibiotics,	and	other	
chemical	substances	
into	th water	of	the	

Ramsar	site

Has	affected	migration,	
resting	and	nesting	of	
important	waterfowl
species	of	the	salitrales

Affects	the	integrity	of	
the	wetland	by	the	

extraction	of	mangrove	
for	the	implementation	

of	shrimp	ponds



As it can be seen, this Ramsar Site represents pride for Ecuador6, for its environment and its 
communities, but on the other hand it coexists with danger, coming from pollution and 
aquaculture activities, then these should be regulated to guarantee the sustainability of the 
Ramsar Site.  
 
 
Communities	of	the	concession	and	RAMSAR	Site:	Dependent	on	the	city	and	yet	so	
disconnected…	
In this part I will detail the characteristics of the community that inspired this study, which is 
Cerrito Los Morreños, which together with Puerto Libertad and Santa Rosa, compose the the 
concession represented by the association called “Asociación de Usuarios del Manglar Cerrito 
Los Morreños”, or translated in English “Association of mangrove users Cerrito Los 
Morreños”. As the other communities in the Gulf of Guayaquil, Cerrito lacks of the provision 
of basic services such as potable water, waste management and energy.  The Municipality of 
Guayaquil -the local government to which Cerrito “belongs to”, based on the Territorial Order 
Code of Ecuador (COOTAD)-  provides electricity generators that work from 5pm to 12am 
every day. To obtain fresh water the community installed a water storing and distribution 
system with the help of the German NGO Schutzwald that gives technical assistance to the 
communities of the area. A tanker from Guayaquil provides potable water. Use of water and 
electricity cost an average of $1 a day –each- which is expensive if we take a look at the income 
of the families.  
 
Economically, Cerrito depends on Guayaquil since all the production (species caught in the 
Gulf) is sold in the Caraguay Market in Guayaquil, to the intermediaries, who sell it to the final 
consumers in the city. At the same time, Cerritos buys in the city all the supplies to satisfy their 
needs of food, beverages, clothes, medicines, and so on. To transport everything –what they 
sell and what they buy- they use outboard canoes since there is no other means of transport to 
get to the Gulf. The following diagram illustrates this relationship of dependency: 
 

                                                
6 The “Strengthening Plan for Sustainable Development of Manglares Don Goyo”, was developed thanks to the 
technical support of the Environmental Management Division (DGA) of the Autonomous Decentralized 
Government (GAD) Provincial of Guayas, the local technical support of the Community Participatory 
Management Board "Puerto Libertad - Cerrito de los Morreños - Santa Rosa "- JUMAPACOM, the technical 
supervision of the Undersecretary of Marine and Coastal Management of the Ministry of Environment of Ecuador 
(SGMC-MAE) and the financing of Conservation International Ecuador (CI). 



 
Figure 43: Dependency between Cerrito Los Morreños and Guayaquil City.  
Source: D'Auria, Peek & Carofilis, 2018. Landscape Urbanism Studio: Guayas River Delta, Ecuador. MaHS at KU Leuven. 
. 

 
 



 
Figure 44: Cerrito Los Morreños - Panoramic View 
Source: Wendy Chávez, 24 February 2018. 
 

 
Figure 45: Entrance to Cerrito Los Morreños. Houses and Canoes. 
Source: Wendy Chávez, 24 February 2018. 
 
 
 
 



 
Figure 46: Tanks in houses for water collection. 

Source: Wendy Chávez, 24 February 2018. 
 
 

 
Figure 47: Big tanks to provide water to the houses that want to buy it. 

Source: Wendy Chávez, 24 February 2018. 
 
 



 
Figure 48: Pipes for water distribution. Water comes from the big tanks. 

Source: Wendy Chávez, 24 February 2018. 
 
 

 
Figure 49: Hose to take brackish water from the community well  to the houses. 

Source: Wendy Chávez, 24 February 2018. 
 
 



 
Figure 50: Electric generator provided by the Municipality of Guayaquil in 2017. 

Source: Wendy Chávez, 24 February 2018. 
 
 
In terms of dependency, the other communities of the Gulf have the same or less good situation 
than Cerritos, they rely on the city to sell their production and generate income, and to obtain 
water and most of products for their consumption. If we see it the other way around, Guayaquil 
City buys all the production of the Gulf, given the fact that Guayaquil´s demand of red crab is 
the biggest in the country, as it was published in 2014 by the government newspaper, El 
Telégrafo, 16 millions of red crabs are traded in the markets of Guayaquil per year (citing 
information given by the National Institute of Fishery). Other production from the Gulf, such 
as molluscs, fish and oysters, are also sold in Caraguay Market. As can be observed in the 
following diagram, there is a close relationship between the communities of the Gulf and 
Guayaquil city:  
 



 
Figure 51: Dependency between the communities of the Gulf and Guayaquil City.  

Source: D'Auria, Peek & Carofilis, 2018. Landscape Urbanism Studio: Guayas River Delta, Ecuador. MaHS at KU Leuven. 
. 

 
 
 
 



In 2000 Cerrito Los Morreños started their way as a Concession and worked hard and 
consciously with Gerónimo Vera´s leadership, the technical assistance of Federico Koelle from 
Fundación Cerro Verde, and Daniel Schonig from the german NGO Schutzwald, among a 
group of volunteers from Germany. The community´s work is successful because back then, 
for example, intermediaries used to go to Cerrito to buy the production of the fishermen and 
crab-catchers at a very low price, which left the community in a disadvantaged situation. The 
community became organized and strong, got rid of the intermediaries in their own site, and 
started transporting and selling their own production in the Caraguay Market in Guayaquil. 
 
As mentioned in the evaluation of the concessions made by the Ministry of Environment “the 
concession was a fundamental aspect for generating better conditions of living in the 
community Cerrito de los Morreños. The community got to hire a permanent teacher for the 
school, solar panels installed to have permanent energy, Internet and a computer room. They 
have worked in waste management projects, fresh water collection, and have gotten 
international volunteers who work in various topics with kids and women in the community” 
(Ministry of Environment, 2008, p. 22).  
 
With their own effort they achieved to have a health center through organization and training 
of Community Promotors of Health and Environment, so that the Ministry of Public Health 
assigned a rural doctor, and are seeking to form more Promotors for other communities, so the 
community can be empowered to manage their own primary health.  In 2000 there were only 
very few bachelors, they have strengthened the high school and now there are more than 50 
bachelors. They have also initiated ecological community tourism and enforced security with 
an own community police station. 
 
What is remarkable about these projects is that the community in question has claimed, through 
their own efforts and supportive technical assistance, the basic rights that they are entitled to 
have in the Ecuadorian Constitution and in the Ecuadorian legal framework but that were never 
provided to them.  
 
At the moment Cerrito Los Morreños is working in cooperation with the Technical High School 
ESPOL on several projects to document sustainability, diversification of the production, a 
communications platform, ecological and cultural tourism. With the University of Guayaquil, 
to implement a census in the area, which includes: housing, health, and social characteristics 
of the communities.  
 
The total amount of hectares of the concession represented by the “Asociación Usuarios del 
Manglar Cerrito Los Morreños” is divided in this way:   
 
 
 
 
 
 



 
Figure 52: Mangrove hectares  Asociación Usuarios del Manglar Cerrito Los Morreños (Cerrito, Puerto Libertad & Santa 
Rosa) 
Source: Management Plan of Association of Mangrove´s Users Cerrito Los Morreños, 2008. 
Elaboration: Wendy Chávez 
 
The new concession that Cerrito Los Morreños asked for in 2010 tripled the sized of the 
original concession that Cerrito had in 2000, which I consider as a strong indicator of more 
responsibility and more social cohesion with the other communities that gathered to ask for 
this bigger sized concession, trusting their abilities to monitor it and exploit it. Cerrito is known 
because it has had a key role in the coordination with other towns of the area for the protection 
of the environment through collective action, acknowledging that the area Manglares Don 
Goyo is a common resource.   
 
These are the social characteristics of the communities that are represented by the Association 
Mangrove´s Users Cerrito Los Morreños: 
 

	
Sector	 Number	of	families	 Number	of	inhabitants	

La	Libertad	 50	 250	
Cerrito	de	Los	Morreños	 77	 600	
Tamarindo	 20	 100	
Santa	Martha	 10	 50	
Bellavista	 24	 120	
Puerto	Pizarro	 2	 10	
Puerto	Tamarindo	 12	 60	
San	Vicente	 30	 150	
Santa	Rosa	 80	 400	
Total	 305	 1740	
Average	 33,89	 193,33	

3,768.75	
24%

10,869.53	
71%

115.48	
1%

49.05	
0%

506.39	
3%

88.88	
1%

Shrimp	Farms Mangrove	Area
Forest	Area Saline	Area



	
Figure 53: Estimation of the number of families and inhabitants in each community 
Source: Management Plan of Asociación Usuarios del Manglar, 2010, p. 39. 
 

 
Educational	level	 Number	 Percentage	(%)	
Literacy	courses	 11	 3,1%	
Pre-	primary	 16	 4,5%	
Primary	 130	 36,3%	
Secondary	 15	 4,2%	
Post-Secondary/Technical	 0	 0,0%	
Undergraduate/College	 0	 0,0%	
Graduate	 0	 0,0%	
Do	not	study	 62	 17,3%	
Do	not	answer	 124	 34,6%	
Total	 358	 100,0%	
	

Figure 54: Level of Education - Cerrito Los Morreños Community 
Source: Management Plan of Asociación Usuarios del Manglar, 2010, p. 42. 
 

 
Figure 55: Cerrito Los Morreños - Educational Level 
Source: Management Plan of Asociación Usuarios del Manglar, 2010. 
Elaboration: Wendy Chávez 

 
 
 
 

	

Communities	 Educational	Center	
Number	of	
students	

Puerto	Libertad	 Nueva	Jerusalén	School	 60	

130
56%

62
26%

16
7%

15
6%

11
5%

Primary Do	not	study Pre- primary Secondary Literacy	courses



Extension	of	the	school	of	Cerrito	
Los	Morreños	-	Highschool	"La	
Dolorosa"	

12	

Cerrito	Los	
Morreños	

Public	School	Number	6	"	Luis	
Garzón	Jiménez"	

130	

Extension	of	the	school	"Don	
Bosco	La	Dolorosa"	

52	

Puerto	Tamarindo	 Children	and	Family	National	
Institute		

12	

Bellavista	 Children	and	Family	National	
Institute		

20-30	

Santa	Rosa	 School	"Army	of	Ecuador"	 60-70	
Figure 56: Education Centers in the area of Cerrito Los Morreños 
Source: Management Plan of Asociación Usuarios del Manglar, 2010, p. 43. 

 
 
Multi-level	governance	fails	in	the	achievement	of	territorial	equity.	
The Ecuadorian Territorial Order, established in 2010 in the Code of Territorial Order and 
Autonomy (COOTAD) started a new era in the way the Ecuadorian state is organized and made 
an effort to call for decentralization as the new way to manage the government. In this way, 
the COOTAD made the first interesting change of the administrative organization of the levels 
of government by calling all of them “Autonomous Decentralized Government”, and they are 
only differentiated by the word: provincial, municipal or parish, to refer to the extent of their 
actions and competences. This might sound as a small change, but it actually broke decades of 
having levels of governments with different names such as, “Very Illustrious Municipality”, 
“Illustrious Municipality”, or only “Municipality”, being the difference between the “very 
illustrious” and “illustrious” only based on how big or “important” was the city. Nowadays, all 
of the local governments are Autonomous Decentralized Governments and there is a formula 
that was established in the Code of Public Finance, which indicates the way to allocate 
resources to each level of government, based on unsatisfied needs, number of inhabitants, fiscal 
effort, among other variables that are used to calculate the amount of transferences that each 
parish, city or province receive. 
 
However, the COOTAD responds to a very hierarchical way of government; it starts with the 
parishes, the smallest political-administrative territorial circumscription, which together 
integrate a county or city, the cities integrate provinces, and finally the provinces integrate 
regions. The whole territorial order responds to a set of eight principles (COOTAD, 2010, Art. 
3) that will serve as theoretical framework to make an objective analysis of the work that in 
real life has been done for the communities that live in the Gulf of Guayaquil: 
 



 
Figure 57: Principles for the exercise of authority of the Autonomous Decentralized Governments 
Source: COOTAD, 2010, Art. 3 
Elaboration: Wendy Chávez 
 
I have typed in green font those specific parts of the territorial order principles that are evidently 
not being accomplished in the Gulf of Guayaquil. In general, what is exposed by the territorial 
order code: territorial equality, provision of basic services, satisfaction of needs, quality 
and efficiency in the provision of services, equality of opportunities, balanced 
development in all the territories, respect for the cultural heritage and community values.  
 

a)	Unity: States	that	the	economic-social	order	of	the	government	should	not	produce	
territorial	inequalities.

b)	Solidarity: All	levels	of	government	should	be	oriented	to	compensate	the	territorial	inequalities,	
guarantee	inclusion	and	the	satisfaction	of	basic	needs.

c)	Coordination	and	
co-responsibility:

The	levels	of	government	should	work	in	an	“articulated”	way,	in	the	frame	of	their	
exclusive	and	shared	competences.

d)	Subsidiarity: States	that	the	provision	of	services	to	the	population	should	be	in	charge	of	the	
“closest”	level	of	government,	to	increase	quality	and	efficiency	in	its	provision.	
Clearly	states:	the	central	government	will	not	execute	the	competences	that	can	be	
comply	by	the	levels	of	government	that	are	closer	to	the	population,	and	will	only	
cover	the	ones	that	by	its	nature	have	a	national	implication.

e)	
Complementarity:

Indicates	that	the	levels	of	government	should	manage	and	complement	their	
competences to	contribute	to	the	impact	of	the	Ecuadorian	public	policies.

f)	Inter-territorial	
Equity:

Guarantees	the	balanced	development	of	all	the	territories,	equality	of	
opportunities	and	access	to	public	services.

g)	Citizens	
Participation:

Is	a	right	and	should	be	exercised	by	the	citizens,	promoted	by	the	State	to	guarantee	
the	elaboration	and	adoption	of	shared	decisions	between	the	different	levels	of	
government	and	the	citizens.

h)	Sustainability	of	
the	development:	

To	impulse	development	based	on	thei	inhabitants,	their	cultural	heritage,	and	
community	values.	This	aspect	comes	with	a	holistic	vision,	assuring	the	articulation	
of	social,	economic,	environmental,	and	cultural	aspects.



All of them are deficiently covered by the Ecuadorian State and its levels of government, and 
in the non-compliance of these rights, the Ecuadorian state shows ambiguity and lack of action. 
Now, let us look deeper in the Gulf area, with the help of some indicators generated by the 
National Secretary of Planning in its “Atlas of the socio-economic inequalities of Ecuador” 
(2013). The objective of this publication is to visualize the changes in the Ecuadorian reality 
with respect to some of the most relevant aspects of development. The atlas indicates areas of 
Ecuador with different colors to show the intensity in the change (or lack of change), and in 
these 4 specific variables it was noticeable that the Gulf of Guayaquil had not has a change in 
the decade before the publications: 
 

1. Percentages of homes with access to the public sewer network, by parishes: 2010. 
2. Significant change in poverty: 2001-2010. 
3. Change in poverty, consumption and inequality 1990-2001, 2001-2010 
4. Health Staff per 10,000 inhabitants. 

 
It is important to specify that the first aspect, which is related to infrastructure of public sewer 
network is a competence of the municipal government, and that coverage has not been 
accomplished. The Municipal government should be looking for a solution for this problem, 
then the proposals that are included at the end of this thesis, come useful for the Planning area 
of the Municipality of Guayaquil. The last aspect, health staff, is a competence of the central 
government through the Ministry of Public Health, which means that these two levels of 
government –local and national- have lacked of complying with their duties to the communities 
of the Gulf. 
 
 
  
 
 
 
 
 
 
 
 
 



 
Figure 58: Percentages of homes with access to the public sewer network, 2010. 
Source: Adapted from the Atlas de la Desigualdades Socio-Económicas del Ecuador, 2013. Page 179.  
Elaboration: Wendy Chávez 
 
 
For the maps that have been generated for this section of the thesis, the four of them have their 
source in the Atlas of Socio-Economic Inequalities of Ecuador (2013). However, in the four 
maps the conditions of the District 09D01 are mistakenly only visualized for Puná Island, when 
actually the whole Gulf shares the same conditions. Due to this error, I proceeded to re-
elaborate the maps to show the socio-economic characteristics of the Gulf.  
 
 
 
 
 
 
  
 
 
 
 
 



 

 
Figure 59:Significant change in poverty: 2001-2010 
Source: Atlas de la Desigualdades socio-económicas del Ecuador, 2013. Page 45 
Elaboration: Wendy Chávez 
 
 
 
For this map, the change in poverty was calculated by the SENPLADES at a statistical 
significance of 95%. 
 
 
 
 
 
 



 
Figure 60: Change in poverty, consumption and inequality. 1990-2001 and 2001-2010. 
Source: Atlas de la Desigualdades socio-económicas del Ecuador, 2013. Pages 46-47 
Elaboration: Wendy Chávez 
 
 
The map tells an interesting story since it was produced for 2 periods, showing the changes that 
Guayaquil has had over the last two decades. The first one was for 1990-2001 and the second 
one for 2001-2010. Interesting fact is that the districts of Guayaquil that are not located in the 
Gulf have improved their living conditions by reducing poverty and increasing consumption, 
on the contrary, the Gulf has not improved their living conditions in these two decades. The 
map is the same for these two periods, and as it shows (i) persistent improvement and (ii) lack 
of improvement conditions in the areas. I consider it important to add that these maps were 
originally produced by the Ecuadorian government, based on the information that they have of 
the communities, but in real life communities with self-government have done efforts to 
improve their quality of life, that might not be shown in these maps.  
 
Referring to education, the Atlas did not include an analysis of the provision of infrastructure, 
then the map was obtained on the website of SENPLADES. The conclusion if that there are 
communities in the Gulf that still do not count with schools, especially in Puná, Mongragón 
and Matorrillos Islands: each community of the Gulf is illustrated with a black dot and each 
school with pink dot. 
 
 



 
Figure 61: Communities and Schools. Deficit of schools in certain areas of the Gulf. 
Source: Centros Educativos – Ministerio de Educación. Sistema Nacional de Información – SENPLADES, 2014. 
Elaboration: Wendy Chávez 
 
	
In 2013, the educational offer of the islets of the Jambelí canal area (south of the Gulf) and the 
Puná island (the big island in the middle of the Gulf) was formed by “20 fiscal institutions 
distributed along the canal” (Zúñiga, 2013, p. 117). In the same source, the author gave the 
details of the educational deficit: 
 

- For initial education of 3-4 years with a school-age population of 624 children; there 
were only 88 children enrolled in the educational establishments of the circuit, 
therefore, children who were out of the school system for this age was equal to 536 
(86% of the total).  

- The offer for the basic elementary corresponding to the range of 5-11 years was low 
with a school-age population of 2000 children compared to the total of enrolled children 



that reached 1881 students; therefore, 119 children were out of the school system (6% 
of the total). 

- The offer for the upper basic level corresponding to the 12-14 year range was also low 
with a school-age population of 638 children; and, a total of 273 students enrolled; 
therefore, children who were out of the school system for this age were 365 (57% of 
the total). 

 
Communities that today have education services have fought for their rights, and as it was said 
in Cerrito Los Moreños´ case, until 2000 the only education provided by the government was 
primary education, being Cerritos in charge of getting its own way for high school education.  
 
The study made by Zúñiga (2013) even got to classify the schools of District 09D01 in 
Guayaquil (where the Gulf and other areas of the city belong to) by type of risk; out of them 
25% were recorded with flood risk and 28% with earthquake risk (Zúñiga, 2013, list included 
in pages 132-134). Both conditions are important to be taken into account because they will 
worsen with future climate change events. 
 
 
 
 
 

 
Figure 62: Health Staff per 10,000 inhabitants. 2010. 
Source: Atlas de la Desigualdades socio-económicas del Ecuador, 2013. Pages 86-87. 



Elaboration: Wendy Chávez 
 
 
The maps show the situation in 2001 and 2010: for the urban area of Guayaquil, in general, the 
situation between 2001 and 2010 improved at a high rate, since the health staff increased more 
than 3 times in the decade. However, in the Gulf during the decades, health staff increased less 
than 2 times, contributing to an increase in health attention but, as we are going to see in the 
health deficit of the city, the Gulf is nowadays the area with more health centers needed.  
 
With regard to the topic of health, communities have also fought to get their rights, as Cerrito 
did. During my interviews I had the opportunity to listen to Julian Marcial, President of the 
Association Isla Escalante (that is composed by 2 communities: Puerto Salinas and Puerto 
Arturo) where educational and health services got after 2008. At this moment there is a health 
center in the area, but the story of how he managed to get the health center has a tragedy as the 
precedent. When one of the women of Puerto Salinas was about to give birth and the only 
midwife in town could not help because there were complications, she indicated that it was 
necessary to take her to the hospital in Guayaquil. Julian and the husband of the woman, took 
her to Guayaquil in a canoe, in a 2 hour-trip to the city. In the middle of the way, the woman 
and the baby died, having Julian and the husband of the woman to keep travelling towards 
Guayaquil anyways to report the death.  
 
This story made Julián to reflect of the lack of services and got him the courage to write a letter 
and personally delivered it in Quito, in the office of the President of Ecuador, Rafael Correa. 
The trip for Julian to do this takes 2 hours in a canoe from Puerto Salinas to Guayaquil, and 
then an 8-hour trip in a bus from Guayaquil to Quito. He did go and delivered the letter, and 
since he had no answer he did it all over again to deliver the same letter three times in total, for 
the following month. The third time the secretary of the presidency saw him tired and asked 
him about his commute to deliver the letter, then he explained how long was his trip, and this 
made her go to look for the National Secretary of the Presidency, who spoke to him that day 
and promised that the order was given to start the construction of a health center in his 
community. He gave him instructions to contact the office of the presidency in Guayaquil, so 
he wouldn´t have to invest resources and time travelling to Quito anymore. At the end, it was 
true, Julián went to the office in Guayaquil and his case was taken care of; a month after the 
construction started before the eyes of the community, most of whom didn´t believe that this 
would ever happen.   
 
The previous story illustrates how tough has been for the population of the Gulf to get their 
rights respected and fulfilled, however, there is still a long way to improve their access to basic 
services. Based on an analysis made by the National Secretary of Planning of Ecuador, the 
deficit of the Gulf area is of 15 health centers (SENPLADES, 2015). In general terms, Ecuador 
–and the Gulf is not an exception- lacks of specialized health centers because it mainly has 
basic health infrastructure, so this is a problem for this communities that for specialized 
attention have to travel to Guayaquil. The Gulf is the zone with the highest deficit in health 
infrastructure in the whole city: 
 
 

Districts	 Deficit	of	Health	Centers	
09D01	 15	
09D02	 6	



09D03	 7	
09D04	 9	
09D05	 8	
09D06	 11	
09D07	 7	
09D08	 9	
09D09	 3	
09D10	 6	
09D23	 4	
09D24	 8	

Figure 63: Deficit of Health Centers in Guayaquil - The Gulf has the highest health deficit 
Source: National Secretary of Planning and Development, 2013, p. 39 
Elaboration: Wendy Chávez 
 
 



 
Figure 64: Guayaquil city divided in districts - The Gulf of Guayaquil is District 09D01 

Source: National Secretary of Planning and Development, 2013, p. 13. 
 
 
Considering that the well-being (Sumak Kawsay) is the concept around which the Ecuadorian 
Constitution was written in 2008, that was inspired by the Andes and Amazon indigenous 
worldview, “can be defined as a full life, and its main components are synthesized in three: 
internal harmony or of the people, harmony with the community, and harmony with nature” 
(León, 2015, p. 6), the previous considerations have put in evidence the ambiguity of the 
Ecuadorian government in actually pursuing the “well-being” of Ecuadorians in all districts. 
The maps show lack of attention in the provision of services and in the achievement of 
territorial equity, and the following diagram gives more details about the exclusive 



competences of each level of government written in the Law (Constitution and Territorial 
Order Code) and establishes a diagnosis of their achievements: 
 

 
Figure 65: Rights granted in the Constitution, ExclusiveCompetences of the Different Levels of Government and Diagnosis of 
their fulfillment in the Gulf. 

Source: Constitución Política del Ecuador (2008), Código Orgánico de Organización Territorial, Autonomía y 
Descentralización (2010).  
Elaboration: Wendy Chávez. Chosen exclusive competences according to the scope of this study. 

Central	Government	
recognizes	and	grants	these	

rights	(Ecuadorian	
Constitution.	Art.	347	and	

363).

Assure	the	increase	of	public	
infrastructure	for	education.

Partially	done,	with	continous	
demmands	of	the	

communities	of	the	Gulf.

Universalized	the	health	
attention,	improve	

permanently	the	quality	and	
coverage.

Not	done.	Déficit	of	15	health	
centers	in	the	Gulf.

Exclusive	Competences	of	the	
Provincial	Government.

Art.	42

Plan	the	provincial	
development	in	an	

articulated	way	unders	
interculturality,	

plurinationality	and	diversity

Works	in	this	regards	giving	
technical	asisstance	to	the	
communities	in	the	Gulf.

Environmental	Management	
of	the	Province

Works	incorporating	climate	
change	in	the	territorial	order	

and	development	plans

Exclusive	Competences	of	the	
Municipal	Government.

Art.	55	- COOTAD

Provide the	services:	potable	
water,	sewerage,	waste	
collection,	environmental	
sanitation	(Art.	55	COOTAD)

Unfullfilled in	the	Gulf	of	
Guayaquil.	Cerrito	Los	
Morreños	has	their	own	

water	system	through	their	
own	efforts.

Plan,	build	and	maintain	the	
phisical	infrastructure	and	

the	equipment	of	health	and	
education,	and for	social,

cultural	and	sports	
development.

Partially	fulfilled in	the	Gulf	of	
Guayaquil.

Exclusive	Competences	of	the	
Rural	Parishes	Government.

Art. 65	- COOTAD

Plan,	coordinate	and	manage	
the	public	services	that	have	

been	delegated	or	
descentralized	by	other	
government	levels

The	descentralization	of	
public	services	should	come	
with	the	budget.	Parishes	in	
the	Gulf	have	managed	their	
services	without an	assigned	

budget.

Encourage	productive	
activities	in	the	communities,	

the	preservation	of	
biodiversity	and	the	
protection	of	the	
Environment.

Done	by	the	communities.



 
The municipal level is the most absent of all the levels of government, letting passed decades 
with no local investment made to increase the quality of life of the communities. In 2017 the 
Municipality of Guayaquil finally provided Cerrito Los Morreños with a dock, a sports facility, 
and one energy generator, being these 3 the biggest investments made by the municipality in 
Cerritos since their foundation 100 years ago. The presence of the provincial government of 
Guayas has been stable for three years (2010-2013) in providing continuous assistance to the 
community, when the 2013 decentralized elections changed the political pattern and ousted the 
very fine personnel which attended.  NGOs such as Cerro Verde and Schutzwald have a 
permanent presence since the year 2000, when the concessions started. The communities do 
manifest a closer relationship with the Ministry of Environment than with Aquaculture. 
However, the evaluation of the SUCAs made in 2008 by the Ministry of Environment 
concluded that is necessary to improve relationships among the stakeholders, for the authorities 
(Ministries) to coordinate and comply with their obligations and take into consideration the 
challenges of the concessions.   
 
In terms of the ecosystem of the Gulf of Guayaquil, during the elaboration of this thesis, some 
information was requested through written letters that were registered in the National 
Documentation System (QUIPUX) but out of the 3 requests only one was actually answered 
by the government. For this is important to say that the National Law of Access to Public 
Information and Transparency (LOTAIP) indicates that “every information that is in the hands 
of the state is public” and that “the access to public information is a right of all Ecuadorians” 
(Art. 1). My first request of information was about databases and maps of the concessions and 
shrimp farms located in the Gulf, to make a spatial analysis of the areas they occupy. This 
request was granted and most of the information that is used in this thesis was produced based 
on those inputs that were extremely valuable and given to me by the Ministry of Aquaculture. 
 
However, when analyzing the legal framework for this thesis I found some contradictory legal 
instruments and other regulations that rule for the Ecuadorian government to make continuous 
monitoring and evaluation of quality of the ecosystem, so I proceeded to request for 
clarification of the ambiguous Decrees and the evidence of law enforcement, by sending 
official requests to the Ministry of Aquaculture (May 9th of 2018) and the Ministry of 
Environment (April 17th of 2018). Answers to these topics were never received. In the 
following diagram I show the request made to the Ministry of Aquaculture: 
 



 
 

 
 

 
 
 

Regarding	the	
Concessions	for	
Aquaculture	
activities:

Are	there	regulations	that	indicate	under	what	conditions	these	areas	should	be	
delivered	at	the	conclusion	of	the	concession?

How	many	mangrove	concessions	for	the	use	of	aquaculture	activities	have	
already	ceased	and	have	been	returned	to	the	State?

Are	there	mangrove	concessions	for	the	use	of	aquaculture	activities	that	have	
been	abandoned?	If	so,	where	are	they?

Are	there	mangrove	concessions	for	the	use	of	aquaculture	activities	that	have	
been	delivered	to	Associations	of	Communities	located	in	the	interior	estuary	of	
the	Gulf	of	Guayaquil?	If	so,	where	are	they?

Are	there	estimates	from	the	Ministry	of	Aquaculture	about	how	much	income	
the	shrimp	farms	located	in	the	Gulf	of	Guayaquil	produce?

Are	there	estimates	from	the	Ministry	of	Aquaculture	on	how	many	solid	waste	
(toxic	and	non-toxic)	produced	by	shrimp	farms	located	in	the	Gulf	of	Guayaquil?

Regarding	
reforestation:

How many areas did this provision of the Decree 1391 apply and in
conclusion, how many hectares were reforested? (Map and dimensions
thereof).

How much has been charged in total, from the date of issuance of the
Decree 1391 to the current date, by illegal occupation of the mangrove
areas? (It can be a list with charges over the years, that is on a map to be
able to recognize in which area was charged more effectively)

How many evictions have been carried out, from the date of issuance of
the Decree 1391 to the current date, by occupation areas of protected
areas? (Map and dimensions thereof)

Regarding	
payment	of	
fees	charged	
to	
aquaculture	
activities:

The payment of the fees established in the Decree 1391 for
aquaculture activities must be made once a year, or once every 20
years or according to the duration of the concession?

Are aquaculture companies located in the Gulf of Guayaquil paying
any additional fee for the use of the Estero Salado water that is
necessary for raising shrimp in pools or is this value included in the
concession fee?



 
 
 
 
 

 
 
 

 
 
 
As it can be seen, the questions were made in order to have more information that could be 
useful to understand the way the shrimp farms are regulated and to define what is the position 
of the Government towards the enforcement of certain regulations that are written and seem 
useful for the caring of the environment, such as the monitoring of the quality of the water of 
the estuary, the reforestation plans, the sanctions for illegal aquaculture activities, among 

Regarding	to	
methods	of	
monitoring	the	
status	of	the	
Gulf:

Has monitor been carried out to verify that the shrimp farmers are
complying with the regulations that state that they are prohibited of
introducing organisms and organic material into the natural environment,
which can irreversibly alter the national genetic heritage, and of physically,
chemically and microbiologically alter the marine environment?

Or is the follow-up of these regulations carried out by another State
institution? If so, please indicate which one, and if there is information in
support of the fulfillment of both literals, the provision of the same is
requested.

In what legal framework are the elements that are accepted for
aquaculture activities as not altering the natural environment?

Regarding	
Sanitary	
Plans	of	the	
shrimp	
farms:

What	are	the	minimum	parameters	that	the	Sanitary	Plan	of	
the	shrimp	farms	must	contain	in	order	to	be	accepted?

The	respective	format	is	given	by	the	Ministry?.

Is	there	a	legal	framework	that	indicates	that	aquaculture	
companies	must	have	a	water	treatment	plant	to	treat	the	
used	water	before	re-depositing	it	in	the	estuary?

Regarding	to	
integrated	
aquaculture:

Are there ideas or projects in Ecuador that talk about integrated
aquaculture (integrated shrimp mangrove aquaculture)?

Are there Ecuadorian regulations for aquaculture companies that
refer to climate change?



others. Perhaps not having it will limit this thesis of exposing the behavior of the Ministry of 
Aquaculture in the protection of the space, but thanks to the communities, the last section of 
this chapter will explain how in front of inactions of certain stakeholders, communities have 
started collective action and social innovation. 
 
Leadership	to	fight	injustice	and	inequality.	
Leadership has been a key issue for the associations to grow and improve the quality of life of 
their members and the population of the communities, but it has also been accompanied by a 
strong attitude against the private interests and situations that endanger the mangrove, and with 
all the effort that is needed to evidence that danger. In this thesis I use Bass´s definition: 
“leadership occurs when one group member modifies the motivation or competencies of others 
in the group” (Bass, 1990, p. 20). The best example to illustrate leadership in the communities 
is the story of Gerónimo Vera, former leader of the community Cerrito Los Morreños, who 
sent requests for investigations to the Ministry of Environment of Ecuador reporting shrimp 
farms that polluted the water of the estuary and that systematically cut mangrove. Requests 
have been sent since 2006, initiating long bureaucratic processes with the Ministry, and having 
no successful responses at the end (Interviews in the community, 2018).  
 
That these irregularities continue to occur shows lack of action or lack of effective coordination 
among the public institutions to implement the sanctions related to the use of the mangroves 
and environmental competences: The Ministry of Environment, its Subsecretary for Coastal 
Resources as top regulator of the concessions, the Direction of Management and Coordination 
of the coastal marine zones whose mission is to promote effective and efficient management 
and intra and inter-institutional coordination for sustainable coastal marine development and 
one of its services is to coordinate actions for the conservation of the mangrove (Acuerdo 024 
Ministerio de Ambiente, 2009), and the Ministry of Aquaculture and Fishery. On the other 
hand, there are institutions that should work in an articulated way to protect these areas but 
does not happen, for instance, “the Navy has significant competition (underutilized) in control 
and surveillance of the coastal marine protected areas for being the Maritime Police. There are 
some agreements at the ministerial level (Ministry of Defense – Ministry of Environment). 
However, at the operational level, the cooperation is not uniform, systematic or continuous” 
(WildAid, 2016, p. 46). Finally, decentralized levels of government should also intervene; the 
Provincial governments in charge of environmental management (COOTAD, Art. 42, literal 
d), as well as the municipal governments in charge of the regulation, prevention and control of 
the environmental pollution (COOTAD, Art. 54, literal k). 
 
Another topic that also worries associations is the fact that all the production they catch and 
fish in the mangrove they sell it to the “intermediaries” at the Mercado Caraguay in Guayaquil. 
Economically speaking, intermediaries make their earning out of the difference between the 
price they pay and the price they sell the products. There is not a fixed-price of species in the 
market but the intermediaries have the power to buy, then the buying-price in imposed by them. 
This price might not be what the communities think should be paid, but their survival depends 
on the selling of the species, so they have to sell even if the price is speculated. This issue has 
been addressed by the Community Cerrito Los Morreños that at this moment, together with the 
Escuela Superior Politécnica del Litoral (ESPOL) is working in the first commercialization 
plan, whose idea is for the community to offer and sell crabs and other species directly to the 
owners of restaurants in Guayaquil, eliminating the income difference caused by selling to 
intermediate at a lower price.  
 



Gerónimo Vera was known for his search for justice, always providing the best for his 
community, however this attitude costed him some enemies. One day Gerónimo Vera left from 
Cerrito Los Morreños to Guayaquil never to be seen again. His body was found in a boat and 
the mysterious conditions of his death were not enough to explain what happened. I have 
personally made research on newspapers articles and have found nothing about his death. 
 
The history of Gerónimo Vera is one of brave behavior against injustice and inequality, two 
deep characteristics of the Ecuadorian society. During my interviews I have recorded other 
local leaders, including Genaro Vera (current leader of Cerrito Los Morreños), Julian Marcial 
(President of the Fishermen Association of the Gulf of Guayaquil), Rufina Mejía and Humberto 
Rizco (President and member of Association Río Guayas) talking about Gerónimo Vera and 
how much they were inspired by his strong character. All of them have learned from him how 
to deal with and fight against whatever damages their communities, but they have also learned 
that they need to watch out for themselves. Geronimo's death made them realize how dangerous 
it can be to fight against the status quo. I consider that this story is also useful to appreciate the 
extremely passive role of the Ecuadorian State in the matters of real inequality. 
 
The history of Gerónimo Vera is somewhow related to the history of “Don Goyo” (Aguilera 
Malta, 1933), “the first ecological novel in Latin America” (Falconí, 2013, p. 5), that mixes 
fiction and reality, and narrates the story of the foundation of Cerrito Los Morreños. Mangroves 
comes to life in the story, maintaining a close friendship with Cerrito´s founder, Don Goyo, 
who reflects about the fact that cutting mangrove endangers the ecosystem and tries to stop the 
inhabitants of the Cerrito from cutting it, but the white man who came to live in the Gulf 
demands mangrove wood to sell it in Guayaquil, then the cutting of mangrove became a source 
of income for the families. Don Goyo, who died mysteriously, advised families to start 
developing artisan fishery and crab catching, and this was the beginning of a new era where 
they stop cutting mangrove, respecting their environment. As it was said by a member of the 
community in one of the visits I made to Cerrito, “both characters –Don Goyo and Gerónimo 
Vera- had a trajectory of defending our environment”. After 1933, the communities grew with 
the example of Don Goyo and the relationship they have now is based on respecting and 
sustainably exploiting it. The novel is part of the reflection and leaves the lesson of the 
importance of the mangrove in the communities´ livelihoods.  
 
 
 
 
 
 



 
Figure 66: Front page book "Don Goyo". His relationship with the mangrove is evident. 

Source: Cultura Literaria. Worldpress. 
 
 
 
 



 
Figure 67: Illustration: Plan of Guayaquil, 1741. “The new city, the old city”. Number 68: Isla del Zerrito 

Source: Paulus Minguet, 1741. Archivo Histórico del Guayas. 
 
 



 
Figure 68: Elements to be observed: (A) Houses of the Guayaquil River, (F) Lizard of Caiman, (G) Man fishing in the river, 
(I) On the left side the mangrove can be observed, growing next to the water, and (L) A typical inhabitant from the Gulf is 
going to fish on 

Source: De Ulloa, Antonio y Jorge Juan, 1748. Historic Relation of the Trip to America. Made in response of the Catholic 
Spanish order  

Communities	take	their	destiny	in	their	hands	through	social	innovation.	
Cerrito´s Association has developed “power” in the way Foucault sees it, it “has the recognition 
by others of their capacity to exercise power” (Knox, 2010, p. 47) and by this I refer to 
knowledge; the ancestral practices and the spatial management of their area. On the other hand, 
Cerrito has also been an example of Social Innovation (SI), which “is about transformation of 
institutions, overthrowing oppressive “structures with power”, collective agency to address 
non-satisfied needs, and building of empowering social relations from the bottom-up”. 
(Moulaert et al., 2013, p. 1) 
 
At this moment, Cerrito has been in charge of its Concession for 18 years and the knowledge 
and experience earned is evident, as it was said before, Universities are working with Cerritos 
in different initiatives. Universidad de Guayaquil is cooperating with them for the application 
of a georeferenced census that is planned to implement in 2019; the objective is to make cross-
section analysis of health and socio-economic characteristics of the population. As explained 
before, there are projects between Cerrito and ESPOL too, and it is relevant to point out that 
this relationship between the Academia and the communities evolves since the “Law of Higher 
Education Law of 2010, in line with the National Constitution of 2008” (Carofilis et al., 2018, 
p. 285) and that through the concept of  “vinculación con la comunidad” (link with the 
community) promotes that universities get closer to the people´s needs; it is a new concept that 
needs to be implemented and universities are even held accountable for it. In this way, the 
teaching-learning processes are changing and “are finding the need to switch from a teaching-
only, solution-oriented education centred on technology, to a research-based education that 
tackles crucial problems” (Carofilis et al., 2018, p. 285). 



The University “Escuela Superior Politécnica del Litoral” (ESPOL) is working with Cerrito in 
a group of projects, out of the list of projects, I noticed they could be ordered and classified in 
two categories, as social innovation theory indicates: “Social innovation relates to how 
communities can take action in response to the problems of unsustainable practices and 
unsatisfied social needs” (Moulaert et al., 2013, p. 53). As has been proven in the previous 
sections of this analysis, it is evident that the area has had unsatisfied needs due to the lack of 
investment of the government in the provision of basic services, as this has pushed the 
communities to start collective action and make their own way to development. On the other 
hand, communities are evolving, have more needs, and are thinking about sustainability 
focusing on the challenges of environmental degradation and climate change. 
 
With respect to the category “Social innovation for unsatisfied social needs”, this comes as a 
response of the lack of involvement of other actors that should act together in the space to 
guarantee the protection of the environment. It is important to repeat that this thesis is meant 
to be an analysis that considers the relations of the actors in the space, therefore I will be 
unveiling the actions and/or inactions of different stakeholders and the responses of the 
communities before this behavior.  
 
One fundamental concept that comes in play when talking about stakeholders and their 
relations is the strategic spatial planning, since it need the connection and communication of 
all the stakeholders to be successful. As Healey taught in her studies “the idea of planning” 
emphasizes “on interdependences and interconnectivities between one phenomenon and 
another, across time and space” (Healey, 2012, p. 199). Also Metzger studied the relationship 
among stakeholders in the spatial planning process giving two important concepts to the 
understanding of stakeholders interaction: (i) territorial stakeholders can never be ‘found’ as 
preexisting ontologically independent entities in the world, but that they are, rather, 
manufactured through painstaking and elaborate series of procedures so to say ‘in process’ 
(Metzger, 2013, 783), and (ii) becoming a territorial stakeholder thus entails a process whereby 
self-articulated or solicited statements of interest, attachments, and points of view are translated 
into stakes within a specific process of ‘stakeholderization’ (Metzger, 2013, p. 788). 
 
If the stakeholders are not connected to walk together the same path, they need to be actively 
involved and this “rather than a technical exercise of ‘analysis’, becomes a creative task of 
generating collective becomings” (Metzger, 2013, p. 794). The stakeholders need to agree upon 
a spatial and social vision, about what they want the Gulf to be in the future, and especially 
considering the current conflicts and the challenges of climate change. At the moment, there is 
disconnection among stakeholders, then Cerrito looked for other ways to solve their problems, 
made an alliance with ESPOL, and proposed a list of projects, from which I chose to highlight 
the ones in the following table: 
	

PROJECTS	DESIGNED	BY	CERRITO	LOS	MORREÑOS		
AND	ESPOL	UNIVERSITY	

ANALYSIS	OF	THE	BEHAVIOR	OF	OTHER	
STAKEHOLDERS	

No.	 Title	of	the	Project	 Communities	
that	will	work	in	
the	projects		

Current	legal	instruments	
oriented	to	comply	with	the	

need	

Analysis	of	Behavior	of	
other	stakeholders	and	

communities	



1	 Design	and	implementation	of	
reduced-cost	measurement	
instruments	to	control	the	
sanitary	conditions	of	shrimp	
ponds	in	the	Gulf	of	Guayaquil	
(at	least	one	device	on	each	
community).	

	Bellavista					
	Puerto	Libertad	

Agreement	458	of	the	
Ministry	of	Aquaculture	
(2010)	"Manual	for	the	
order	and	control	of	
concessions	for	aquaculture	
activities":	
	
Shrimp	Farms	require	to	
have	a	"Sanitary	
Management	Plan	of	the	
aquaculture	establishment".	
(Art.	7)	

Shrimp	Farmers	should	
execute	the	control	of	
the	sanitary	conditions	
of	the	shrimp	ponds	
based	on	their	“Sanitary	
Management	Plan”.	
They	do	not	do	it;	the		
communities	are	
proposing	to	do	it. 
 

	

2	 Strengthening	environmental	
management	capacities	in	the	
Gulf	of	Guayaquil	through	a	
participatory	environmental	
monitoring	program	
(community	and	ESPOL	
students)		to	achieve	the	
sustainability	of	concession	
areas	(quality	of	water,	
sediment,	water	level	raise	and	
temperature)	

Population	of	
RAMSAR	Site	
Don	Goyo	and	
Puerto	Roma	

Agreement	458	of	the	
Ministry	of	Aquaculture	
(2010)	"Manual	for	the	
order	and	control	of	
concessions	for	aquaculture	
activities":	
	
Prohibition	to	introduce		
organisms	and	organic	
material	that	can	alter	the	
environment	in	an	
irreversible	way.	(Art.	23)	

Shrimp	Farmers	are	
prohibited	to	introduce	
harmful	material	in	the	
environment.		
Is	unclear	if	the	monitor	
and	control	of	these	
actions	is	a	competence	
of	the	Ministry	of	
Aquaculture	or	
Environment.	However,	
They	do	not	do	it;	the		
communities	are	
proposing	to	do	it.	

Figure 69: Social innovation for unsatisfied social needs 
Source: Association Mangrove User Cerrito Los Morreños and Escuela Superior Politécnica del Litoral  
Elaboration of Critique: Wendy Chávez 

	 	
These actions require funds, so at the moment Cerrito Los Morreños is looking for funds with 
the ESPOL to implement these projects. Consider here that Cerrito Los Morreños is already 
thinking of future climate change events and proposes the measure of quality of water, 
sediment, water level rise and temperature. On the other hand, I consider the following projects 
were thought by the community with the objective to improve their quality of life, but the 
difference I found is that these projects are not written or ruled to be provided by other 
stakeholders who did not comply with, but are actually good examples of social innovation 
among the communities:	 

	
	



 
Figure 70: Added value of Social Innovation. Project decided by the Association Cerrito Los Morreños: Management and 
Diversification of Aquatic Species.  

Source: Banco de Proyectos – JUMAPACOM, 2018. 
Elaboration: Wendy Chávez 

	
	

	
	
	

 
Figure 71: Added value of Social Innovation. Project decided by the Association Cerrito Los Morreños: Digital 
Communication Plan in increase tourism.  

Source: Banco de Proyectos – JUMAPACOM, 2018. 
Elaboration: Wendy Chávez 

	

Strengthening	the	
capacities	of	the	
management	and	
diversification	of	aquatic	
species,	in	ponds	of	
handicraft	production,	in	
the	Gulf	of	Guayaquil.	

Communities	that	will	
work	in	the	projects	
Bellavista				
Puerto	Libertad

Communities involved:  

Expected Results: 

Added Value: 

Project: 

Expected Results: 

Communities involved: 

Added Value: 

Project: 



	
	

 
Figure 72: Added value of Social Innovation. Project decided by the Association Cerrito Los Morreños: Fluvial routes.  

Source: Banco de Proyectos – JUMAPACOM, 2018. 
Elaboration: Wendy Chávez 

	
	
	
	

 
Figure 73: Added value of Social Innovation. Project decided by the Association Cerrito Los Morreños: First Comercialization 
Plan.  

Source: Banco de Proyectos – JUMAPACOM, 2018. 
Elaboration: Wendy Chávez 

Diagnosis	and	
optimization	of	fluvial	
transport	routes	of	the	
inhabitants	of	the	
community	"Cerrito	de	
los	Morreños"	and	its	
surroundings.

Populations	of	the		
RAMSAR	Site	Don	
Goyo

Expected Results: 

Communities involved: 

Added Value: 

Project: 

Expected Results: 

Communities involved: 

Added Value: 

Project: 



	
	
Cerrito Los Morreños shows social innovation not only through the design of innovative 
projects, but also through the inclusion of other communities that share similar needs. During 
interviews with the leader of Cerrito Los Morreños, Genaro Vera, and the adviser of Fundation 
Cerro Verde, Federico Koelle, they have exposed that if these pilot projects work in these areas 
they would be happy for the other areas to also implement them and in this way, generate and 
collect the needed information to know more about the Gulf Ecosystem, the climate conditions, 
and start developing a spatial and social vision for the Gulf.  
 
An interesting aspect is the very low budgeting and long term execution of these and other 
projects, which allow for slow participatory involvement and pre and post project terms are not 
abrupt. In total, JUMAPACOM enlists about 40 projects, some in process of execution, others 
in construction and others on the level of simple proposals. It may be that some of these projects 
will take many years to be executed, also because other stakeholders are involved. For example, 
the refilling of Santa Rosa community, which frequently is inundated by high sea levels or 
rains creating disastrous sanitary complications, is solicited to various government agencies 
since a decade with no functional response. 
 
To finalize this chapter, it is important to add that Cerrito de los Morreños is a relevant and 
well-versed case study that shows how far the communities can go in claiming their rights 
through collective action. Other communities have also grown over time, and their increased 
size shows that other communities around them were interested in gathering with associations 
that were successful in their first concession period. In this way, we can recall the growth of 
the following associations: 
 



 
Figure 74: Associations that have grown over time (Sustainable Use and Custody Agreements) 
Source: Ministry of Aquaculture 
Elaboration: Wendy Chávez 
 
 
 
Association	or	Cooperative	 1st.	Concession	(has.)	 2nd.	Concession	(has.)	 %	Increase	
Cerrito	Los	Morreños	 	3.394,00		 	10.869,53		 220,26	
Puerto	Roma	 	1.374,00		 	2.478,61		 80,39	



Nuevo	Porvenir	 	2.236,00		 	3.763,72		 68,32	
Mondragón	 	232,77		 	374,12		 60,73	
6	de	Julio	 	1.366,00		 	2.036,27		 49,07	
Balao	 	2.653,00		 	3.157,50		 19,02	

Figure 75: Evolution of Concessions. Associations or Cooperative that have grown between the first and second concession. 
Source: Ministry of Aquaculture, 2018. 
Elaboration: Wendy Chávez 
 
 
Cerrito is the leader of the evolution of Concessions in the Gulf, having increased its size by 
more than 200%, and as it is shown in the table, other communities have also increase their 
size between 20% and 80%, compared to the original concession. At the same time, this 
increase demands from the communities more monitoring and supervising, therefore 
communities that are willing and get to have an increase in their concession size, evidence their 
compromise in the protection of the mangrove. The area grows and with it also grows the 
responsibility and the work needed to protect the mangrove.  
 
Now that the context of Cerrito Los Morreños and the communities of the Gulf is covered, the 
following chapters will explain the conflicts that occur in the space among stakeholders, and 
will indicate how climate change will increase each conflict. When in some of these conflicts 
collective action and social innovation come in play, they add a positive element to solve 
conflicts, then it is important that this chapter unveiled the actions of the communities in this 
regard, because their common cooperation is going to be needed for the implementation of the 
adaptation measures that this thesis proposes.   
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Chapter	5:	Space,	socio-ecological	conflicts	between	communities	and	the	
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For this part of the study I developed a section that illustrates a path with 10 locations in the 
Gulf of Guayaquil, showing the socio-ecological conflicts that occur in the space. Besides the 
conflicts, the locations are connected and tell different stories about communities´ leadership, 
development, characteristics of the species and the effects of climate change events.  
 
 

 
Figure 76: A path in the Gulf of Guayaquil. Associations and Cooperatives chosen to illustrate the socio-ecological conflicts 
and the challenges of climate change. 
Elaboration: Wendy Chávez. 
 
 
Each part of the section is going to be used in the following chapters to explain the relationships 
among the stakeholders, their conflicts in the space and how climate change can add pressure 
to them forcing the stakeholders to change their behavior and look for long-term solutions. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

MARKET

DOCK

SHRIMP FARMS CONCESSIONS 
(INDIVIDUALS & LEGAL ENTITIES)

MANGROVE CONCESSIONS: 
(ASSOCIATIONS & COOPERATIVES)

CLIMATE CHANGE:

ASSOCIATION OF ARTISAN 
FISHERMEN RÍO GUAYAS
 1.151,45 HA.

TEMPERATURE RISE: GUAYAQUIL ALREADY PERMANENT 
                                                                           CHANGE 2ºC (2012-2017) FROM 26 TO 28ºC.

INCREASE IN PRECIPITATION: PROJECTION 2100: FROM 30% 
                                                                                                         TO 40% DIMINISH THE LEVEL OF SALINITY.

INCREASE IN WATER LEVEL RISE: 2-3MM/YR. TOTAL SLR PROJECTION 
                                                                                                                       IN METERS: 2046-2065=MEAN (0,301) 
                                                                                                                       FLOODS IN COMMUNITIES & SHRIMP FARMS

ASSOCIATION OF 
MANGROVE´S 
USERS CERRITO DE 
LOS MORREÑOS
 10.869,53 HA

ASSOCIATION ARTISAN 
FISHERMEN OF BIO AQUATIC 
SPECIES ISLA ESCALANTE
 4.087,45 HA

COOPERATIVE ARTISAN 
FISHING NUEVO PORVENIR
 3.763,72 HA.

EXAMPLES OF PRACTICES 
THAT ENDANGER THE 
MANGROVE ECOSYSTEM

COOPERATIVE ARTISAN 
FISHING EL CONCHAL 
1.478,05 HA.



Chapter	5.	
Space,	socio-ecological	conflicts	between	communities	and	the	
“independents”,	and	the	challenges	of	climate	change.	

	

 
Figure 77: Section that illustrates dynamics between the communities and the independents. 
Elaboration: Wendy Chávez 
 
 
 
 
To understand these socio-ecological conflicts, it is important to analyze how they are enacted 
in space, what stakeholders are active in each location, and their respective interests and 
relations. The locations that give life to this first conflict are: (1) Caraguay Market, (2) La 
Fragata Dock, (3) Association Río Guayas, and (4) Community in the Gulf. Different 
associations have different ways to manage their space, and these dynamics are further 
explained in the description of the conflict. 
 
Locations	and	Stakeholders.	
The Caraguay Market is one of the biggest markets in Guayaquil, counting with 761 traders, 
91 of them are wholesalers and about 800 buyers frequent the place daily (El Universo, 2014). 
Products on sale come from the productive agricultural lands of the country, such as Salitre, 
Palestina, Santa Lucía, Daule and Nobol, and crabs, mussels, fish and other species come from 
the Gulf of Guayaquil, in order to be sold to the Guayaquileños, who demand them on a daily 
basis.  



 

 
Figure 78: Caraguay Market in Guayaquil 
Source: D'Auria, Peek & Carofilis , 2018. Landscape Urbanism Studio: Guayas River Delta, Ecuador. MaHS at KU Leuven. 
 



The market has big incidence in the livelihoods of the people of the Gulf, since their production 
is sold in Caraguay to intermediaries, who sell them to the owners of restaurants and to families 
of Guayaquil. Fishermen of the Associations rely from the daily sale at Caraguay for their 
income. Fundamental aspect of this location is that in Caraguay is sold the production of the 
Associations or Cooperative, as well as the production of the “independents” are sold in the 
Caraguay Market. Then the market is an important location for the economic income of both 
stakeholders.  
 
 

 
Figure 79: Caraguay Market in Guayaquil 
Source: D'Auria, Peek & Carofilis, 2018. Landscape Urbanism Studio: Guayas River Delta, Ecuador. MaHS at KU Leuven. 
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Figure 80: Crabs from the Gulf of Guayaquil to Caraguay 

Source: Radio Huancavilca online, 17 September 2014. 
 https://radiohuancavilca.com.ec/noticias/2014/09/17/reinicio-la-venta-de-cangrejos-luego-de-que-termino-la-veda/  
 
 

 
Figure 81: Red Crab served in restaurants in Caraguay Market 

Source: El Expreso, 4 November 2015. 
http://www.expreso.ec/historico/en-el-mercado-caraguay-la-oferta-gastronomic-HSGR_8640386  



 

 
Figure 82: Fish sold to intermediaries in Caraguay Market 

Source: Diario El Universo, 19 January 2017. 
 https://www.eluniverso.com/noticias/2017/01/19/nota/6004042/pescado-cangrejo-alzas-bajas-caraguay 
 

 
Figure 83: Family of Guayaquil buying crabs. Caraguay Market´s  intermediaries wear t-shirts that indicate that they work 
at the market. 

Source: El Expreso. 2 March 2018. 
http://www.expreso.ec/guayaquil/guayaquilenos-se-dieron-un-gran-festin-antes-de-la-veda-IH108956 
 



 
The second location to illustrate this conflict is La Fragata Dock, from where the canoes that 
transport population and tourists to Cerrito Los Morreños and other communities in the Gulf 
depart. It is an important location because the “independientes” (independents) also take canoes 
in La Fragata, to go fishing in the Gulf. Independents are fishermen that are not part of any 
Association or Cooperative for the sustainable use of the mangrove.  
 

 
Figure 84: La Fragata Dock. Canoes depart to the Gulf. 

Source: Freddy Barreiro, 9 March 2018. 
 
 

 
Figure 85: La Fragata Dock. Canoes depart to the Gulf. 

Source: Wendy Chávez, 9 March 2018. 
 
 
 
 



 
Figure 86: La Fragata´s livelihood. Fishermen, families of fishermen. 

Source: Wendy Chávez, 9 March 2018. 
 
 
The next location is the Association Río Guayas. It is an Association whose president is a 
woman, being an interesting example of gender position in leadership. I requested an interview 
with her and when I visited her, I found out she had invited all the committee of her Association 
to the meeting. This showed her inclusive leadership style and a strong attitude to share their 
knowledge and their experience in the management of the mangrove concession. I transcribe 
here their interventions to tell the history of the Association: 
 

We started with 120 partners, we got training and constituted more 
Associations to protect and exploit the mangrove, after a while we had 3 more 
Associations in the area. The first one is Río Guayas which has 78 members 
now, the next one is 23 of April, and 24 of May and each one has 
approximately between 40-44 members. In Río Guayas we have being 
associated for 7 years.  
 
We live in Guayaquil but have our concession area in the Island called “Isla 
Los Quiñonez”, the only way to get there is using boat or canoe. To get there 
we take the canoe in La Fragata Dock. 
 
Our concession is of 1445 hectares of mangrove, so we go twice a week to 
supervise it. 
 



Mejía R. and Rizco H. from Association of Artisan Fishermen Río Guayas.  
Interviewed on 1 March 2018. 

 
 
As will be later explained, Río Guayas has a specific way to deal with spatial and socio-
ecological conflicts related to sharing the space with independents, different to what other 
Associations do, for example, the location number 4 which is Puerto Libertad.  
 
The	socio-ecological	conflict	between	communities	and	the	independents.	
Some of the families in the south of Guayaquil are relatives of people who live in the Gulf, 
which diminishes the conflict with those specific actors, but conflict still remains with other 
independent fishermen. The conflict arises because the use of the mangrove is not exclusive of 
the communities or Associations of the Gulf. The problem occurs when independents come to 
fish in the concession areas of the Associations, and do not comply with actions to protect the 
environment, they only use it. Most of these “independents” who come from the South of the 
city have no other source of income, have always been fishermen, but the water in the south is 
highly polluted and the amount of fish nearby is not the same as in the Gulf so they rather travel 
down to the Gulf to fish. The pollution comes into play as one factor that affects the income of 
families of the south, and at the same time it generates a conflict when thinking that the Gulf 
should be only exploited by the Associations legally constituted to do so.  
 

 
Figure 87: South of Guayaquil (Suburbio). Estero Salado is polluted, there are less species to fish. 
Source: Wendy Chávez, 22 February 2018. 



 
Figure 88: South of Guayaquil (Suburbio). Sources of pollution: inadequate sewerage infrastructure and garbage.  
Source: Wendy Chávez, 22 February 2018. 
 
 
The evaluation of the SUCAs made in 2008 also registers “invasions committed by crab 
catchers and fishermen from other localities” as one of the common conflicts that occur in the 
concession areas (Ministry of Environment, 2008, p. 20). However, the communities have dealt 
with the issue of the commons without the intervention of the government.  
 
In this conflict, independents can be seen as free riders. “A free rider is a person who benefits 
from something without expending effort or paying for it” (Corporate Finance Institute 
website), is an economic term frequently used in the study of public goods and collective 
action, since it presents a challenge for the communities or the state that finances activities that 
free riders use. In the case of the Associations of the Gulf, they make investments for 
monitoring and controlling the mangrove area to check that they are not being used by 
independents or free riders, because they need to take care of the resources that allow them to 
generate their income, and to comply with the SUCA that gives them the responsibility to do 
so.  
 
I am going to analyze different behaviors of different stakeholders here. For example, one of 
the interesting cases that is part of my research is the Lino Family, composed by: 2 fishermen 
associated to Cerrito Los Morreños, their father who is not associated but owns a canoe and 
transports independents to the concession area to fish, and their brother in law, who is an 
independent. During the interview, I recorded this opinion of one of the Lino brothers, who is 
a member of the Association Cerrito Los Morreños, which denotes their way of thinking: 
 



“The conflicts arise when we see them fishing in our area and we tell 
them to go, they answer “where else can we go fishing?” And it is true, 
there is no more space, but they have to go look in other places because 
they are not part of the concession. 
 
We are part of the concession Cerrito Los Morreños and pay $8 each 
month, you can pay monthly or weekly.   

 
The independents need to pay, because we cannot allow them to fish 
without paying, they have to support the protection of the mangrove, 
not only use it. 
 
It is also true that there are some independents who pay between $2 
and $5 a day for us to let them fish.  
 

Lino J., from Association of Mangrove Users Cerrito Los Morreños. 
Interviewed on 8 March 2018. 

 
The people of the Associations denote that they understand and want to act in a fair way with 
the independent fishermen, since they know that they have been fishing in the South and in the 
Gulf for a long time. This behavior was also recalled in the Evaluation of the Ministry of 
Environment: “a fundamental element is that there is a strong feeling that the mangrove belongs 
to everyone and cannot be from an exclusive use of the custodians”, and also indicates “this 
perspective is very laudable and it is important to think that to block the entrance to the custody 
areas would aggravate the poverty that suffer some of the communities that depend on the 
mangrove´s resources” (p. 44). However, the custodians have also passed through unfair 
situations when they go to fish in their concession but the independents have gotten there earlier 
and already collected species, so there are less species and ichthyologic populations for the 
associations to fish. They are clear about the fact that they need to supervise the mangrove 
from independents that do not ask for permission and only exploit the mangrove, therefore it 
is better to get the independents to contribute for this, so they agree upon charging the 
independents an amount of money for them to fish in the area, and Associations get this money 
to execute monitoring.  
 
The final part of the interview refers to actions executed in situations when they find 
independents in the areas: 
 

“(for independents) it is better to associate to a concession because the rules 
are that we catch an independent and he has no association ID –which means 
that he does not belong to an association-, we can take the crabs he had 
caught, and he has to go with nothing, losing all the work he had done in the 
day” 

 
Lino J., from Association of Mangrove Users Cerrito Los Morreños. 

Interviewed on 8 March 2018. 
 
This behavior follows the theory of human action exposed by Ostrom and Vollan (2010) when 
saying that groups with conditionally cooperative members are likely to be successful in 
managing their commons -when referring to forest keepers-, and indicates that they also invest 
more in “costly enforcement of cooperation” such as: “participating in patrols, which promotes 



cooperation by sanctioning free riders” (p. 924). In this case, if losing all their production is 
the result of fishing in concession areas, independents have a strong incentive for paying the 
fee of $2-$5 a day to fish, and this fact also demonstrates that associations can be very strong 
when organizing together and ruling strong measures such as the confiscation of the 
independents´ production. This actions, not written in government regulations, are actions 
taken by the associations to protect their environment and their income, which also confirms 
self-governance and cooperation.  
 
Association Río Guayas, has a different perspective to deal with the conflict with the 
independents, as the President of the Association, indicated: 
 

We deal with the independents by making an agreement, knowing who is 
going to work in our area. The agreement is signed between them and the 
President of Association Río Guayas. Generally, the independents go in 
groups of 10-15.  
 
There are Associations that do not make agreements with the independents 
and just banned them from going. For us, it is better to look for the solution 
and not for a conflict. I make the agreement and we sign it. It is generally 
with people who gather in La Fragata Dock, and most of them have a 
credential or ID, that allows us to recognize that they are organized 
independent groups. 
 
The agreements have a validity of 3-6 months, depending on their behavior. 
They pay a minimum price, and we invest it in supervising the area. During 
the time that they are working under the agreement, they have also the 
responsibility of protecting the mangrove.  
 

Mejía R. and Rizco H. from Association of Artisan Fishermen Río Guayas.  
Interviewed on 1 March 2018. 

 
 
This testimony shows that Association Río Guayas has a clear way of working with the 
independents and have been using a specific mechanism to solve the conflict. The agreements 
they sign can be renewed if the independents behave in a correct way, so the independents have 
an incentive to also protect the mangrove since this will allow them to keep fishing there. This 
mechanism highlights the characteristics of the association, denoting leadership and 
organization. 
 
In the dossier “The tragedy of the commons revisited”, Burnet (1999) analyzes the work of 
Burger and Gochfeld and their fundamental contributions regarding that there is “no one 
management approach only able to address all shared-resource problems” (p. 5). I consider that 
the variety of ways of dealing with the conflict with the independents illustrate the different 
management approaches that the associations implement, taking actions such like: (i) banning 
the independents from going to the mangrove areas, (ii) confiscating production of the free 
riders, (iii) charging the free riders a daily fee for fishing in the areas, (iv) signing contracts 
with the independents so they can fish in periods of 3-6 months.  
 
To have a better understanding of the independents, as part of my intensive fieldwork I had an 
interview with one of them who gathers with other independents in La Fragata Dock to fish in 



the area of the Suburbio, in the south of Guayaquil. As it was explained earlier, the water of 
the Estero Salado in the Suburbio is highly polluted, so this was part of the questions asked, to 
understand how this causes differences in the species and in his income: 
 

I am an independent crab catcher, I just started last year. I come here to La 
Fragata Dock to take the canoes to go fish here in the Estero Salado in the 
Suburbio.  I do not know many independents, we join in groups of 10-12 
people and rent the canoe to go to catch crabs.  
 
The canoe takes us and leaves us, we set a time for work, for example 5 hours, 
and the canoe comes back to pick us up. After this, we go directly in the canoe 
to the Caraguay market to sell the production, but also other independents 
catch crabs on requests and they sell them to the person who requested.  

 
David, Independent crab catcher. 

Interviewed on 8 March, 2018. 
 
The opinion of David clarifies certain things for this study. In the first place, differently from 
the Associations, the independents do not have a sense of belonging as a group; after and before 
the fishing activities, independents do not share committees or any other type of cooperation. 
They are alone but somehow they get to organize themselves in groups that are big enough to 
rent and pay the canoe. They sell their production in the Caraguay market, and also some 
independents are requested to catch crabs directly for buyers, so there are different motives that 
move independents but at the end they are link to an economic gain.  
 
The following quotes are crucial about some independents´ behavior: 
 

I am not part of an Association so I cannot go to the Gulf, because in order 
to fish there or catch crabs you need to be associated.  
 
There are differences in the size of the crabs. Down there in the Cerrito Los 
Morreños, crabs are bigger, for example, for a “plancha” (package of crabs) 
can be sold by $40, the ones I catch here in the Suburbio are smaller, so I can 
only sell it by $20. 

 
David, Independent crab catcher. 

Interviewed on 8 March, 2018. 
 
David, as other independents, make the decision of not going to fish in the Gulf to concession 
areas because they know they are not part of them, and they respect the Associations and their 
rights. However, this decision has an impact in their income since the polluted water of the 
Suburbio –and perhaps in general, other biological conditions of the environment, sediment, 
etc- might be related to the size of the crabs. In the market, the price of the “plancha de 
cangrejo” (package of crabs) -48 to 52 crabs-, depends on the size of the crabs, so independents 
who decide not to fish in the Gulf and respect Associations, are in disadvantage because their 
product is sold by half of the price that the Associations get. 
 
Then I asked him why he is not part of an association, his answer was: 
 



I do not know the topic very well. I think that in order to be associated you 
have to live in the communities. 

David, Independent crab catcher. 
Interviewed on 8 March, 2018. 

 
This affirmation is not correct, for example in Association Río Guayas they live in Guayaquil 
and go to their concession to work and monitor, then David´s answer denotes that he does not 
know how the concessions work, and I keep this in mind for the proposals of this thesis. 
 
The conflict with the independents is a current situation for all the Associations, as it has been 
seen, collective action among and in each association, has developed mechanisms for them to 
deal with this, but at the end and if we are more critical and aware of future climate change 
events, these solutions might not guarantee the sustainable protection of the communities and 
the environment.  
 
Adding	the	climate	change	layer	to	the	conflict	with	the	independents.	
With the climate change projections previously discussed in this thesis, Guayaquil will face an 
increase in precipitation that will decrease the level of salinity needed by mangrove to survive, 
and will endanger the species leaving less species to be shared through agreements between 
communities and independents, amplifying this conflict. The analysis made by Ministry of 
Environment in 2001 with different scenarios for the mangrove says that “sea level rise will 
flood 121.000 hectares of mangrove in the Guayas River Delta. In the same way, the fauna and 
flora would be affected due to the sensibility of different species… It is important to add that 
the production of mussels and crabs is going to decrease, consequently affecting the 
communities that depend on these resources as an economic support” (p. 91). 
 
On the other hand, fish migration will also be a consequence of climate change and will affect 
parts of the Gulf in different ways, while some areas will experience extra fishing pressure and 
presence of exploiters, such as communities and independents, some others are going to 
experience the decrease of species. The overall conclusion is that this will amplify the conflicts 
between communities and independents.   
 
The banning of independents and confiscation of production, are measures that have been taken 
but still do not diminish the conflict. An important evidence of this is the evaluation of the 
SUCAs made in 2008 by the Ministry of Environment identified this conflict, and in 2018 
during my intensive fieldwork I could confirm that it is still an issue. Ten years had passed and 
the problem has not been solved. 
 
The agreements used are a good strategy for the short-term, and were created by the 
Associations to deal with a conflict that has been occurring for a decade. Following Burger and 
Gochfel (1999) “regulatory controls and penalties (disincentives) may be less cost-effective 
than incentives for resource-friendly behavior” (p. 6), so there is both bibliography and practice 
that support this behavior. Also, questions arise when thinking that communities or associations 
that do not apply mechanisms to charge money to the independents, end up in a worse situation 
since some groups of independents anyway go the Gulf and fish, leaving less species and 
affecting the income of the Associations. Then, they need to apply a type of agreement with 
independents, to prevent from damaging their own livelihoods, or to increase supervising or 
control. However, in the long term another thing comes into play, “shared resources that once 
seemed too plentiful for humans to exhaust are proving no match for population. Although the 
challenges facing us are becoming more and more complex, our social and cultural frameworks 



are slow to respond” (Burnet, 1999, p. 5). This last sentence claims for a needed change of 
behavior to preserve our communities and environment. 
 
On the other hand, even if all the associations executed cooperation agreements with the 
independents, the use of these agreements can cause, in the future, similar consequences: (i) 
decrease of species, (ii) decrease of capture size, and consequently (iii) decrease in the income 
level and quality of life of the communities. It is then perhaps necessary to find a balance 
between cooperation and control, to assure sustainability of the environment and the species. 
Keeping in mind that mangrove ecosystem is endangered by climate change, I am showing the 
long-term consequences of the agreements and climate change over the livelihood of the 
communities:  
 

 
Figure 89: Long-term consequences of agreements or fees charged to independents by the communities, plus climate change layer. 

 
Vollan and Ostrom (2010) state that “humans do not universally maximize short-term self-
benefits, and can cooperate to produce shared, long-term benefit” (p. 923) which gives hope to 
the current situation when actually only short-term solutions have been implemented.  
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Proposal	for	the	conflict	between	communities	and	independents.	
The first solution that could be proposed, was based on the visual analysis of the mangrove and 
the associations, to see if there is more mangrove than can be given in concession. The results 
of this visual analysis came out to give interesting inputs: 

 
Figure 90: Mangrove and Concessions given to Associations and Cooperatives, 2018. 
Source: Ministry of Aquaculture 
Elaboration: Wendy Chávez 
 
Considering that the solid green color indicates the presence of mangrove and the spaces with 
the green pattern show the presence of associations, there is still some mangrove left to be 
given in concessions. However, this first impression is mistaken; when researching about the 
Natural Reserves or Natural Protected Areas of Ecuador, I found that the two big green areas 
that remain untouched in the Gulf are actually two natural reserves of the country: “Reserva 
Manglares del Salado” (Reserve El Salado Mangrove) and “Reserva Ecológica Manglares 
Churute”. These plus the small marine reserve of the South, Manglares El Morro, can be 
observed in the following map, which contains the natural reserves that are hosted by the Gulf 
of Guayaquil: 
 



 
Figure 91: Natural Protected Areas of the Gulf of Guayaquil. 
Source: Ministry of Aquaculture, 2018. 
Elaboration: Wendy Chávez 
 
 

Legend
SISTEMA_NACIONAL_DE_AREAS_PROTEGIDAS

<all other values>

NOMBRE
MANGLARES CHURUTE

MANGLARES EL MORRO

MANGLARES EL SALADO ±
0 7 14 21 283,5

Miles



 
Referring to these areas of mangrove that are Natural Protected Areas, they are not concessions 
but have different characteristics. The Ecological Reserve Churute Mangrove is a big 
cooperative and reservation area where more than 400 people and 17 Associations work every 
day (Website of the Ministry of Environment, 2017) being the source of income for their 
families. In 1990 it was declared a Ramsar Site, and it works also as a touristic site for the city, 
offering to the visitors different activities such as photography, hiking, canoeing and bird 
watching (Website of the Ministry of Environment, 2017).   
 
On the contrary, the reserve Manglares del Salado, located in the south part of Guayaquil city, 
has experienced a strong environmental damage and with the objective of diminishing its 
degradation “the remaining parts of mangrove in the estuary were protected with the creation 
of this reserve” (Website of Ministry of Environment, Áreas Protegidas, 2015).  
 
 

 
Figure 92: Differences between reserves: Churute (Ramsar Site) and El Salado. In this picture: Ecological Reserve Churute 
Mangrove 
Source: Ministry of Environment, 2018. National system of Protected Areas. 
http://areasprotegidas.ambiente.gob.ec/en/areas-protegidas/manglares-churute-ecological-reserve 
 

 
Figure 93: Differences between reserves: Churute (Ramsar Site) and El Salado (polluted ecosystem). In this picture: 
Wildlife Production Reserve El Salado Mangrove 
Source: Ministry of Environment, 2018. National system of Protected Areas.  
http://areasprotegidas.ambiente.gob.ec/es/areas-protegidas/reserva-de-producci%C3%B3n-faun%C3%ADstica-manglares-
el-salado 
 
The mangrove areas that are nearby the city do not have optimal environmental conditions, 
actually the degradation and pollution of the water of the estuary in some areas of Guayaquil 
haven´t diminish over time. Most areas of the South that are used by the independents are 
polluted, then for the preservation of this mangrove and the livelihoods of the independents, a 
plan to improve the quality of water in the Estero Salado in the Suburbio would be a required 
project. This will help the mangrove ecosystem and its species.  



In the rest of the Gulf there are specific places that still host mangrove but are not given in 
concessions, then the Ministry of Environment should identify these areas and start a plan to 
the independents to know that these areas are still available, so they can develop organizational 
skills and start Associations. This can be tough especially because independents lack of the 
sense of belonging that Associations have developed over the years, so what might happen is 
that Associations would request for bigger areas in future Sustainable Use and Custody 
Agreements, and not the independents. The solutions, as can be seen, are not linked to the 
distribution of the rest of the mangrove, since there is no much left, but it can be a start for the 
government to initiate an articulated policy, together with other actions with the stakeholders.  
 
In this part of the analysis it is useful to emphasize again the systems thinking approach 
underlying this thesis understand that the solutions might not only be in this level of analysis. 
For example, with contributions from the public sector, private business oriented to inclusion, 
community based, and entrepreneurship, job opportunities can be created in this environment 
link to what is mostly needed, for instance; to tackle pollution -which is one of the main 
objectives for improving the water quality of the Estero Salado-. Other solutions can push two 
initiatives and benefit two groups of stakeholders; such as enforcement of reforestation of 
mangrove in areas where they have visibly decreased; this work can be done by associations 
or independents, and brings together government and communities. 
 
Finally, the map “Mangrove and Concessions given to Associations and Cooperatives, 2018” 
shows that there is mangrove in the north of the Puná Island, but that mangrove is next to 
shrimp farms. This is a situation for most shrimp farms (having a thin layer of mangrove 
surrounding them). Mechanisms for shrimp farmers to maintain that mangrove and not reduce 
it over time, should be implemented. The system needs to have methods of monitoring the 
status of the ecosystem (including contamination status) and methods of evaluating the trends 
and changes within that system (Burger, 2008, p. 15).  
 
As was exposed in Chapter 4, there are certain mechanisms of monitoring the environment that 
are written in regulations, and I sent requests to the Ministry of Aquaculture and Environment 
to ask for the results of some of those mechanisms. I had no answer, so at this moment I have 
no information to confirm that this environment is monitored and what are the actions taken 
due to the results. As it was also explained in Chapter 4, certain communities are going to start 
a project to measure quality of water and sediment, since this is not systematically being done 
by any other stakeholder, therefore they innovate to execute these activities. However, it is 
important to say that if stakeholders who are supposed to do a part of the work in the 
monitoring, do not execute it, for the system to work there should be ways for the communities 
to share this information (the results of monitoring) with the others involved, so these results 
can help to generate a critique that can influence the change of behavior or careless actors. 
 
 
 
 
 
 
 
 
 
 
 



Chapter	6.	
Space,	the	socio-ecological	conflicts	between	the	communities	and	the	
government,	and	the	challenges	of	climate	change.	
 

 
 Figure 94: Ilustration of the Gulf of Guayaquil. 

Source: 
https://es.wikipedia.org/wiki/Golfo_de_Guayaquil#/media/File:Car
ta_de_la_Bah%C3%ADa_de_Guayaquil_-_AHG.jpg 

 
 
The	current	challenge:	The	New	Code	of	Environment.	
The first issue related to the space, when talking about government intervention, is the answer 
to the question: whose competence is to comply with the protection of the mangrove in the 
Gulf of Guayaquil? The answer is ambiguous, because from the national level there are 
different Ministries involved in the management of the area: Ministry of Environment (Sub 
secretary of Coastal Marine Management, as the top regulator of the mangrove concessions, 
and the Environmental Direction of the District, as an instance of implementation and 
execution of sanctions, although without judicial attributions) and Ministry of Aquaculture 
(Sub secretary of Aquaculture and Fishery). Also, when thinking of the protected coastal 
marine areas of the Gulf –or reserves-, there are more institutions in charge, and their 
management “faces a high complexity because of: (1) the apparent over position of 
competencies and jurisdictions for the management and administration ... which is exercised 
through the authorities of Environment, Fisheries, Defense and Tourism” (Fundación Futuro 
Latinoamericano, 2011, p. 8). In the Ministry of Defense, there is the Dirección Nacional de 
los Espacios Acuáticos-DIRNEA, (National Direction of Aquatic Spaces) whose basic function 
is to “manage the security of aquatic spaces, through maritime operations for surveillance and 
control, safeguarding human life at sea and the safety of navigation, as well as the protection 
of the coastal, fluvial and lacustrine marine environment, in order to contribute to the defense 
of sovereignty and territorial integrity” (Website of the DIRNEA). On the other hand and as 
exposed before in this thesis; the parish, local and provincial levels of government have other 
competences, more related to the provision of basic services for the communities in the area as 
well as the protection of the environment.  



In general terms can be said that while the Aquaculture administration is in charge of the 
regulation of the aquaculture concessions and activities, the Environment administration is in 
charge of the mangrove concessions and the monitoring of the water in the ecosystem. In an 
interview with the Vice-Minister of Aquaculture, he talked about the execution of the 
competences of each Ministry and how these division of competences in the same space, would 
be solved if one of the Ministries was in charge of the integrality of the space. He mentioned 
that there are problems, and from the public administration theory, he indicates that having two 
stakeholders in charge, sometimes can make things unclear: 
 

We have a lot of problems in the coexistence of the shrimp production sector 
and the social sector with the mangrove concessions... As there have been two 
ministries managing these issues, there has been no one who marks the field. 

 
Carofilis D., Vice-Ministry of Aquaculture. 

 Interviewed on 8 March 2018. 
 
That is why, Ecuador is trying to advance towards clarifying their roles, proposing the Código 
Orgánico de Ambiente 2018 (Organic Code of Enviornment). This Code implies the 
confirmation of one National Authority of Environment (Ministry of Environment), the 
delegation of certain duties to the Ministry of Aquaculture, and the indication of topics for 
them have to work together. This Code “addresses issues such as climate change, protected 
areas, wildlife, forest heritage, environmental quality, waste management, environmental 
incentives, coastal marine zone, mangroves, access to genetic resources, biosecurity, 
biocommerce, etc” (Website of the Ministry of Environment, 2018). 
 
A fundamental part of this new Code is the chapter called “Institutionality and Articulation of 
Levels of Government in the National Decentralized Environmental Management”, in which 
it indicates that the Ministry of Environment is the national environmental authority in charge 
of emitting guidelines for the conservation of the environment that the different levels of 
government are meant to follow (parishes, cities and provinces). However, the actual 
mechanisms for these levels of government to communicate and execute policies in an 
articulated way, are not written in the Code.  
 
In general, Codes express the functions of each level, but a detailed procedure should be 
developed by the decentralized government levels to work in a coordinated way with the 
Ministry and other levels. There is where the lack of communication relies, when decentralized 
governments do not link to the Ministry in charge. I would say that these decisions of 
articulation are really upon the political will of each authority in the parishes, municipalities 
and provinces. 
 
Some critics to the new Code are very important for this thesis, since as it has been mentioned 
along the research, the Ministry of Environment is in charge of the mangrove concessions for 
communities (Associations) and the Ministry of Aquaculture is in charge of concessions for 
aquaculture activities, but the new Code of Environment suggests that every activity related to 
the mangrove ecosystem should be ruled by the Ministry of Aquaculture and Fishery, which is 
in its origin, a contradiction: 
 

Art. 103. Provisions on the mangrove ecosystem. The mangrove ecosystem is 
a public good, it cannot be traded, is not susceptible of possession or any 



other means of appropriation… it can only be used sustainably through a 
concession granted or renewed by the Ministry of the Fishing sector7. 

 
New Code of Environment of Ecuador8 

 
Then this is the moment to use the systems thinking approach to understand how this is 
perceived by different actors. From the government level, the Vice-Minister of Aquaculture 
has the opinion that if the competence of giving and monitoring both types of concessions 
(mangrove and aquaculture) are given to the Ministry of Aquaculture and Fishery, this is going 
go help to solve conflicts in the area, because at this moment there are unsolved conflicts and 
since each Ministry is working with each sector “Aquaculture with Shrimp Farmers” and 
“Environment with Associations”, there is not a bridge and conflicts are not solved. As said in 
Daniel Carofilis´ words: 
 

 This new Aquaculture Ministry that was created in 2017, under the new Code 
it would be the one maintaining all competences in the Gulf, where some 
issues occur, for example: issues in the production of the shrimp farms, 
environmental issues (these are transversal, affect all of the stakeholders in 
the space), productive fishing issues, and mangrove issues which are related 
to water (for example: fishing regulations, issues of microorganisms, etc).  
 
The Ministry of Aquaculture has the competences to regulate: fishing and 
aquaculture production but not mangrove. This makes us collide, because 
there may be regulations that benefit or harm different actors and this causes 
problems.  
 
So, with the new proposal of the Code of Environment, the Ministry of 
Aquaculture will have the competence related to mangrove, then we can help 
to solve problems between stakeholders”. 
 

Carofilis D., Vice-Ministry of Aquaculture. 
 Interviewed on 8 March 2018. 

 
The vision of the Vice-Minister of Aquaculture is interesting, especially because if the Ministry 
in charge represents these 2 groups involved in the mangrove ecosystem, it should be objective 
about the facts that are occurring and would really help in the way to solve conflicts in the 
space. However, there are issues that will be part of the problem of walking towards the new 
Code, for example, the fact that the Ministry of Aquaculture since its creation has been 
supporting aquaculture activities and has not been very close to mangrove concessions, because 
it was not in its reason for creation. The change of paradigm, to start listening to all the 
stakeholders, will be tough, in my opinion, the first problem would be a conflict of interest for 
these officials.  
 
From a law based point of view, there are two Decrees that are ambiguous about the 
permissions given to shrimp farm concessions, that are: Decree 1391 (2008) which supports 
reforestation and rules for more shrimp farm concessions, and Decree 852 (2016) that confirms 
that the shrimp farm concessions can be renewed for 20 years. This means that the Ministry of 
Aquaculture grants aquaculture concessions, even though at the moment this thesis is writing 
                                                
7 This means the Ministry of Aquaculture and Fishery. 
8 The Code was supposed to be implemented in April, 2018. At the moment is not implemented yet. 



it is not clear which of these two Decrees rules. Also there is no notice from Aquaculture about 
their actions against the felling of mangrove, reforestation is very limited compared to the loss 
of mangrove the Gulf have had, in fact there are more hectares of irregular shrimp farms than 
hectares in the reforestation plan 2018.  
 
On the other hand, the Ministry of Environment has been working for years supporting the 
communities in the mangrove concessions, and has the knowhow of helping in organizing 
meetings to register their needs, has hired external evaluation processes to follow up the 
concessions, has trained the Associations, has grown with them. This knowhow is important in 
treating the mangrove concessions, meaning that the reallocation of these duties directly to the 
Ministry of Aquaculture that does not have a comparable level of knowledge, does not seem 
like the best solution. Unless the change of competence comes with a process of interiorizing 
the implications and a deep reflection among the two Ministries, the end result might be a 
biased management of the Gulf, more oriented to the shrimp farms vision. 
 
Again, the lack of desired vision, is what the Gulf has. If both Ministries keep working together 
in the area or if only one of them is finally in charge, they have the convening power to call the 
stakeholders or to realize ways to make them connect and design this vision together.   
 
Now, using the systems thinking approach to the analysis of the stakeholders, I will develop 
the ideas that the Associations have about these two Ministries: 
 
 



 
Figure 95: Reactions of the Associations when referring to the Ministry of Environment and the Ministry of Aquaculture 

Elaboration: Wendy Chávez 
 
 
 
 
 
 
 
 
 
 
 
 
 

Our	relationship	with	the	Ministry	of	
Environment	is	permanent,	because	we	

are	always	informing	when	shrimp	
farms	are	polluting	or	cutting	

mangrove.	The	shrimp	farms	continue	
cutting	mangrove,	and	destroying	our	
environment	and	there	is	no	sanction	

for	them.

We	have	even	initiated	an	
administrative	process	against	one	of	

the	shrimp	farms,	we	have	an	
“administrative	process”	opened,	we	
have	pictures,	technical	reports,	but	

the	Ministries	do	not	proceed.

We	wonder	if	in	the	Ministries	they	
have	an	actual	procedure	for	

complaints.	Maybe	they	do	not	have	it,	
and	that	is	the	reason	why	our	
complaints	do	not	proceed.	

With	the	Ministry	of	Environment	our	
relationship	is	a	good	one,	they	give	us	
training	courses,	the	support	us	with	

“Socio	Manglar”	(incentive	given	by	the	
government)	which	is	useful	for	us	to	

buy	motors	for	our	canoes.

Socio	Manglar	is	a	good	incentive,	they	
give	us	money	depending	on	the	size	of	

the	concession	area.

We	have	no	relationship	with	the	
Ministry	of	Aquaculture.	In	a	meeting	
with	the	Ministry	of	Environment,	the	
presidents	of	the	Associations	spoke	
out	and	said	that	we	need	to	have	a	
relationship	with	the	Ministry	of	
Aquaculture,	because	they	can	
convoke	all	the	shrimp	farmers.

We	want	to	talk	to	them	because	they	
do	not	let	our	people	to	walk	around	
the	shrimp	farm	areas,	not	a	little	bit,	
yesterday	for	example,	someone	was	
gunned	down,	he	was	a	crab	catcher,	
they	took	his	crabs	and	complained	
because	he	was	walking	nearby... and	

he	was	gunned	down.



 I propose the following diagram to state how I perceived the stakeholders to be: 
 
 

 
Figure 96: Stakeholders and support from the Ministries 

Elaboration: Wendy Chávez 
 
  
Based on my intensive fieldwork, interviews to government officials, associations and one 
shrimp farm manager, this is the perception I have about how linked are the stakeholders. Then, 
once again, for the Ministry of Aquaculture to cross the bridge to be closer to the Associations, 
work should be done with technical assistance from the Ministry of Environment. 
 
 
The	limitations	imposed	by	the	territorial	order.	
The question about “whose competence is the Gulf of Guayaquil?” remains hard to answer 
because the problem is that from the territorial order the Gulf is not seen as an integral 
ecosystem, but as parts of it that belong to different levels of government. Therefore, there is 
no integral and integrated public policy to develop the Gulf itself. The administrative and 
political division of the territory does not contribute to an “agreement on the ideal or desired 
ecosystem” (Burger, 2008) which I consider to be the main factor for the sustainable protection 
of humans and the environment. Here, I illustrate the different levels of government that take 
part in the Gulf, and explain that each part is in charge of its piece of territory, and it takes a 
lot of effort for the implementation of coordinated actions among planning zones, provincial 
and local governments.  
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Figure 97: The Gulf of Guayaquil is divided into three planning zones (central or national government division) 
Source: National Secretary of Planning and Development 
Elaboration: Wendy Chávez 
 
 



 
Figure 98: Mangrove Concessions (Associations and Cooperatives) are also divided in between three planning zones 
Source: National Secretary of Planning and Development 
Elaboration: Wendy Chávez 
 
At the provincial level, the Gulf is divided among 2 provinces: Guayas and El Oro, including 
9 cities: Guayaquil, Durán, Naranjal, Balao, Machala, El Guabo, Santa Rosa, Arenillas and 
Huaquillas. As has been explained before, the provinces are part of the provincial level of 
government, and the cities are part of the municipal level, therefore in the Gulf there is a 
combination of levels (planning zones for the central government, provincial and municipal) 
and this, far from being an asset for the development of the Gulf has proven to be a limitation 
for it.  
 
It shall be remarked that the biosphere of the Gulf includes the Santa Elena province too, also 
parts of Peruvian frontier areas (Tumbes, Piura). This worthwhile to mention, as there are 
intentions by the Ministry of Environment to ask UNESCO for the declaration of the reserve 
of the biosphere of the Gulf. 
 
Spatially, I consider that the geographic location of communities of the Gulf and the amount 
of people living there, are two factors that have determined the poor infrastructure investment 
in the Gulf. A similar situation affronts the remote Amazonian communities. Further research 
would test the hypothesis, about the investment allocated to cover basic needs of the areas that 
are far away from the main cities and that concentrate few voters. If we look at the Gulf, all the 
communities that are part of it, are settled at the border of the provinces and the counties where 
they belong to. At the moment I have not been able to find the total amount of inhabitants of 



the Gulf including all the cities and provinces it crosses but in Puná Island, -the parish that 
hosts most part of the Gulf-  there are 6.769 inhabitants (Elizalde Consultores, 2014, p. 17) and 
other 1.718 in the Gulf of Jambelí, which is the southern part of the Gulf of Guayaquil (GAD 
Parroquial de Jambelí, 2015, p. 6). Summing up, there are more than 8.467 inhabitants in the 
Gulf of Guayaquil. The far location implies costly extension of public infrastructure, such as 
pipes and other networks, and the authorities of the cities have not made the decision to invest 
in these services, due to budgetary reasons and perhaps the needs of the population in more 
populated areas (more votes). 
 



 
Figure 99: Map of the Parish Puná Island (includes the zone of Cerrito Los Morreños and other mangrove concessions) 
Source: Elizalde Consultores, Terrirorial Order Plan of Puná Island 2015-2019. 
 
Most part of the Gulf of Guayaquil, which belongs to Puná Island, should have been covered 
with basic services by Guayaquil city, but as it was explained in previous chapters, only last 
year in 2017 the community Cerrito Los Morreños received from the Municipality of 
Guayaquil one electricity generator, a sports facility and a dock. In Puerto Roma -until recently 



inundated by sea level rise and rain- is the costly refilling of the community with rubble, which 
produces a complete transformation for all the inhabitants of this largest community in the 
Interior Central Estuary. As it has also been said other communities do not count with 
improvements, having to solve their problems by themselves. Other cities have not provided 
with services neither. However, one of the comments I received during intensive fieldwork in 
Naranjal, from the President of the Association Nuevo Porvenir, was: 
 
 

Our Municipality is helping us, we work together with the Department of 
Tourism of the Municipality, and they include us when they make events. For 
example, they helped us promote the “Festival of the Crab”, and people came 
from other parts of the province to eat crab. We have a good relationship with 
them. 

Mejillones A.,  Asociación Nuevo Porvenir 
Interviewed on 13 February 2018. 

 
As can be seen, the Municipality of Naranjal is helping the communities through tourism 
initiatives, which is one of its competences as a county “to regulate, control and promote the 
development of tourist activity in the county, in coordination with the other decentralized 
autonomous governments, especially promoting the creation and operation of associative 
organizations and community tourism companies” (COOTAD, Art. 52, literal g). However, the 
provision of potable water, sewerage, are also competence of the city level but these have not 
been accomplished presumably due to lack of monetary resources. Naranjal has done what has 
been possible for it as a county to support their Associations of Fishermen and Crab Catchers, 
this I didn´t record in Guayaquil, showing that the Municipality of Guayaquil can do more for 
its Associations, for instance, following the example of Naranjal, but mainly providing services 
in the Gulf. 
 
There is one level of government that has characterized by the intervention it has been realized, 
and it is the Provincial level (Prefectura del Guayas). The work the Prefectura has done is 
related to its functions written in the territorial order code, which indicates that they are in 
charge of the “environmental management of the province” (COOTAD, Art. 42, literal d). At 
this moment the Prefectura is working incorporating the climate change topic in all the 
Territorial Order and Development Plans of the 25 cities that are part of the Guayas Province. 
Also, most of the Ecuadorian material used in this thesis, has been produced by Associations, 
Ministry of Environment, CIIFEN, but always with help of the Prefectura del Guayas. It is 
necessary to highlight the role of this level of government since it has been very important in 
the companionship for the Associations, and has link of its work to other levels of government 
and other institutions, which is one of the things that the new Code is proposing, for the levels 
of government to coordinate actions.  
 
At the moment I would say that, based on the initiatives that the provincial level has had to 
help the Gulf, it would be the right stakeholder to call the other levels of government to start 
developing the vision of the Gulf with the Associations and other actors involved. To start, 
since the Gulf crosses Guayas and El Oro, the first step would be for the Prefectura del Guayas 
to make an alliance with Prefectura de El Oro to start articulating policies and to approach the 
conflicts in the space, contribute with ideas to the Ministries of Aquaculture and Environment, 
and to push for the cities to address these inequality issues, pollution and climate change issues 
in their territorial and development plans. 



	
Initiatives	from	the	Government	to	overcome	the	limitations	of	the	territorial	order.	
The 2015-2019 Territorial Plan of Puná Island, registered that in 2013 there was an initiative 
from the highest level of the national government designed for the Gulf as an integral territory, 
but it has not been accomplished until nowadays: 
 

“The Ministerio Coordinador de Desarrollo Social (Social Development 
Coordination Ministry) gathered information of approximately 4.000 
inhabitants in 13 islands of the parish, specifically the communities: El 
Conchal, Puerto La Cruz and San Vicente. The proposed intervention is to 
articulate social services, relocating the inhabitants of the Gulf of Guayaquil 
in 4 or 5 strategic points of the zone with stable housing with all the basic 
services, identification campaigns, and adequate fluvial routes”. 
 

Elizalde Consultores – Territorial Order Plan Puná Island, 2013, p. 14. 
 
 
This information shows the will of a reallocation and provision of services plan, that was 
designed by the central government (ministry level) and that has not been accomplished, 
showing once again how hard is to get cooperation among equal or different levels of 
government. For example, for the reallocation of houses and services, it would have need the 
intervention of two levels: The Ministry of Housing and Urban Development for the provision 
of housing, and for the services the Municipalities involved would have had to ask for a credit 
of the Development Bank, to count with the funds to implement the extension or installation 
of new services. These processes can be done but are time consuming and require an 
organization to lead them, and with an agenda that continuously changes priorities these type 
of interventions are usually forgotten, not even mentioning that for the actual implementation 
of the plan, the Ecuadorian laws rule that citizens´ participation should be involved in the 
design.  
 
Another fundamental actor when referring to initiatives for developing the Gulf is the Instituto 
Nacional de Pesca-INP (National Institute of Fishery) whose actions need to be reinforced. 
One characteristic of the INP´s work is that for some administrations they have produced 
valuable scientific information for the Gulf, but not in a continuous way, which means that the 
production of research depends on the administrative or political will of the person who is in 
charge. As a result, the institute has produced wonderful projects but not all of them have been 
updated. At the moment, the administration of the INP is pushing for more research and 
working with scientists that are highly compromised; this is the type of administration that is 
needed to understand the ecosystem and to start influencing changes in the behavior of the 
actors in the space.   
 
The information produced by the INP is not only scientific but it is also an inspiration when 
talking about shared-information and citizens´ participation. One of the most interesting topics 
they have worked with, is the “community participatory monitoring” that was implemented to 
analyze the size of species in different areas of the Gulf. It is important to keep in mind that 
the size of the species has direct relation with the income of the families since their selling 
price depends on the species´ size.  
 

This methodology is known as "Participatory Monitoring" and involves, in 
addition to fishers and technicians, the community in general that are directly 



or indirectly linked. Additionally, the crab catchers collaborate with the 
technicians in parallel studies that are independent of the fishery and that 
seek to know the population characteristics of the red mangrove crab. 

 
Website of the National Institute of Fishery. 

Text: Seguimiento participativo del cangrejo rojo de manglar y su implicación en la comunidad 
http://www.institutopesca.gob.ec/seguimiento-cangrejo-rojo-manglar-implicacion-en-la-

comunidad/ 
 

 
Pilar Solís, director of the Institute, has a long trajectory in this matter, and was also interviewed 
for this thesis. The inputs she gave me really made a difference since she was the one who 
mentioned the community participatory projects in 2013, and since 2016 when she started as 
the head of the INP the community monitoring was reinforced and started a second round in 
the same year.  
 

I have worked with some Associations in the Gulf area in the past. At the 
moment, from the National Institute of Fishery, we are working with some 
Associations in the provinces Guayas and El Oro. We have an agreement with 
Conservación Internacional Organization (International Conservation) to 
work with crab and mollusk catchers from the area, but we just started,  we 
do not have results yet, we are gathering information basing our work on 
participatory monitoring, which is the preparation of the fishermen for them 
to gather information themselves, about the size of the species, and other 
variables that are important to understand and protect the production of the 
Gulf. 

 
Solís, P., Director of the National Institute of Fishery. 

Interviewed on 8 March 2018 
 
This is the map of the participatory monitoring in 2013: 
 

 
 
 
 

 
 



 
Figure 100: Zones where the participatory monitoring has taken place; zones a-f. 
Source: Cedeño et al., 2012, p. 6. Instituto Nacional de Pesca. 
Adapted by: Wendy Chávez 

 
As can be seen from the map, this monitoring left aside one part of the Gulf which is crucial to 
monitor in order to make conclusions about the size of the species in the whole estuary. Another 
topic is that this monitoring was done in 20139, and now in 2018 they are finishing the gathering 
of new information; all these sets of data are needed to make biological and social evaluations 
or projections. This points out the need of systematic information for the decision-making 
process of the communities and the government, because it is possible that the information that 
the community is gathering can give lights about how climate change events can manifest on 
the size of the species. For example, already in 2013, part of the findings of the participatory 
monitoring of crabs in the area, were: 
 

It was reported that the population of red crab presented a decrease in its 
abundance, in relation to previous years; all the crustaceans caught, in the 
study area, were found above the allowed size (60 mm), with an average of 
86 mm. 

 
Website of the National Institute of Fishery 

Texto: INP presentó resultados del monitoreo del cangrejo rojo de manglar 
http://www.institutopesca.gob.ec/inp-presento-resultados-del-monitoreo-del-cangrejo-rojo-de-

manglar/  
 
Information like the one above should be contrasted with the new results. Another aspect to 
point out is that before, the monitoring was only about the size of red crabs but now they are 

                                                
9 They also have sets of data from 2011 and 2012. http://www.institutopesca.gob.ec/inp-presento-resultados-del-
monitoreo-del-cangrejo-rojo-de-manglar/ 



also monitoring mussels10, which shows and advance and the will to keep working between 
government and community. 
 
The National Institute of Fishery also started a platform called “Coalition of the Gulf of 
Guayaquil”, which is the one that presents the results of the participatory monitoring, as 
registered in their website in 2013: 
 

The National Fisheries Institute (INP) held for the sixth time the meeting of 
the “Coalition of the Gulf of Guayaquil”, with the presence of authorities and 
representatives of crab catchers´ organizations, to publicize the results of 
participatory fisheries monitoring and studies of the stock of the Red 
mangrove crab. 

Website of the National Institute of Fishery 
Texto: INP presentó resultados del monitoreo del cangrejo rojo de manglar 

http://www.institutopesca.gob.ec/inp-presento-resultados-del-monitoreo-del-cangrejo-rojo-de-
manglar/  

 
 

 
Reading about “Coalition of the Gulf of Guayaquil”, can be seen that there are already efforts 
made by the INP to organize stakeholders to talk about the Gulf in general, as an integral 
ecosystem. However, the local governments should be more involved in it, and it needs to be 
further developed. About the 5th encounter, the INP´s website cited: 
 

The event will gather around 60 participants, among them, authorities of the 
Ministry of Environment of Ecuador (MAE); National Fisheries Institute 
(INP); United States Agency for International Development (USAID); 
Project Coasts and Sustainable Forests; Captaincy of the Port of Guayaquil; 
Consulate of the United States of America; Bioeducar Foundation; and 
representatives of 26 fishing organizations involved in the participatory 
monitoring of the Mangrove Red Crab fishery (Ucides occidentalis) in the 
Gulf of Guayaquil. 
 

Website of the National Institute of Fishery 
Texto: Se realizará la 5ta. Reunión de la Coalición del Golfo de Guayaquil 

https://www.agricultura.gob.ec/se-realizara-la-5ta-reunion-de-la-coalicion-del-golfo-de-
guayaquil/ 

 
Yet, it is not very clear how many municipalities are participating in these events, and the less 
the city authorities are involved, the less initiatives are going to be developed to provide the 
communities with the services they need, or to link their livelihood with activities supported 
by the municipalities. I claim that more attention should be given to the communities of the 
Gulf, from the Municipality of Guayaquil. 
 
The	socio-ecological	conflicts	between	communities	and	the	government.	
Degradation	of	Resources:	who	is	measuring?	
The study included in the Territorial Order Plan of Puná Island shows a matrix that describes 
the resources that are under pressure of degradation, and identifies the causes and level of harm 

                                                
10 A type of mussel called “concha” 



they are experiencing. The following table shows only the resources that are highly damaged 
and are related to the livelihood of the communities, specifically to mangrove and water: 
 
 
 
 
 

Resource	 Description	of	
the	resource	 Cause	of	the	degradation	 Level	of	

degradation	

Flora	
Mangrove,	

Guayacán	and	
Laurel	

Destruction	of	the	habitat	of	different	species.	
Cutting	of	trees	for	wood.	 High	

Fauna	
(earth	and	
water)	

Fish,	mollusks	
and	crabs	

Reduction	of	the	amount	of	these	species	due	
to	overharvesting	and	areas	nearby	the	Puná	

Island	
High	

Water	
Estuary	(Estero	
Salado	and	

Guayas	River)	

The	natural	water	resources	are	pressured	by	
the	discharges	of	residual	water	from	houses	
and	industry	(shrimp	farms),	non-voluntary	
spill	of	solid	waste	due	to	the	lack	of	waste	
management	in	the	islands,	and	the	waste	

generated	by	tourists.	

High	

Figure 101: Harmed resources of the Puná Island, causes and levels of degradation 
Source: Elizalde Consultores, Terrirorial Order Plan of Puná Island 2015-2019. 
 
 
The degradation of flora, fauna and water has been occurring and there are no actions known 
as solutions for these problems. For example, specifically about the quality of the water in the 
Gulf of Guayaquil, as a researcher I made a request to analyze the results of evaluation of the 
water –which is in hands of the national government-, and received no answer. This is the list 
of specific requests related to degradation of the ecosystem that I asked for and were not 
answered by the Ministry of Environment (April 16th, 2018 through email to the person 
assigned to answer the consultations made for this research): 
 

Point 5 of the official request: 
Given that in the text "Forest Governance of Ecuador" of the Ministry of 
Environment (2011), indicates that among "the principles and key elements 
to implement an effective forest governance" there is: "Stability of forest 
institutions and conflict management of forest resources ", and given that the 
unified legislation of the Ministry of the Environment indicates repeatedly 
that the Ministry of the Environment will be in charge of making technical 
reports of the complaints received in regard of pollution and damage to the 
environment, I request: 
 
• List of complaints made by the mangrove concessions of the interior estuary 
of the Gulf of Guayaquil, between 2000-2018, whether these are pollution or 
mangrove felling. (I attached a map for this regard). 
 



• Reports from the Ministry of the Environment regarding these complaints 
(whether they were dismissed, proceeded, or resolved with administrative or 
financial penalties). 
 
• Reports from the Ministry of the Environment when conflicts have arisen in 
the indicated area (I attached a map for this regard). 

 
 
Point 6 of the official request: 

Given that the art. 77 of the Unified Text of Secondary Legislation of the 
Ministry of Environment states that the facilities of the shrimp farms (map 
attached to the request) may be visited at any time by officials of the 
environmental control entity or those who represent it, in order to take 
samples of their emissions or discharges and inspect the existing control or 
prevention infrastructure. The regulated institution (shrimp farms in this 
case) must ensure internal coordination to meet the demands of the 
environmental control entity at any time (this disposition was obtained 
directly from the MAE website: http://www.ambiente.gob.ec/industrias-con-
presuncion-de-contaminacion), I request: 
 
• Reports of the results of the water samples taken in Estero Salado, in the 
mapped area that concerns this study, if they had been carried out in the 
period 2000-2018. 
 
• Reports on the results of water samples taken in the Estero Salado, 
specifically nearby the shrimp farms in the area, if they were carried out in 
the period 2000-2018. 
 
• Report of the existence of water treatment plants that are in the possession 
of the shrimp farms, in which the water is treated before putting back in the 
Estuary (after being used in their facilities). 

 
To summarize, the lack of intervention of the government in the communities’ livelihood, is 
related to: 
 
 



 
Figure 102: Lack of government intervention that causes conflicts with the communities. 

If we had a desired vision worked with the stakeholders, for the Gulf, I would say we could 
start working towards the elimination of these conflicts. The regulations cited in the requests 
made to the Ministry of Environment need to be executed, in this case of monitoring methods 
we are not facing a problem of lack of regulations but a problem of having good regulations 
that theoretically support the environment but in real life they are not being respected, having 
as a result the degradation of the resources. The government needs to provide basic services, 
as well as start caring about the ecosystem, generate information to study the levels of pollution 
that the resources are facing and information about how climate change is being manifested in 
different parts of the Gulf.  
 
Depending on the new Code of Environment, if the Aquaculture Ministry starts to be in charge 
of mangrove and shrimp farm concessions, then it should also make the effort to monitor the 
quality of the ecosystem, because if those responsibilities are in another Ministry, the inputs to 
evaluate how these concessions are working are going to take time to get to the Ministry of 
Aquaculture to make decisions. What I mean is that if the Ministry of Aquaculture is entitled 
to give and mediate in the conflicts that are generated in these two types of concessions, it 
should act objectively, get rid of conflict of interests, and it should also have a specific 
department that implements monitoring, control and analysis of trends of the environment in 
the mangrove area, because the data is valuable information to see how they stakeholders are 
using the space.  
 
Irregular	aquaculture	activities:	efforts	to	map	but	still	a	long	way	to	eradicate	
During the interview with Daniel Carofilis, he introduced his team at the Ministry of 
Aquaculture. We started a conversation and those inputs have been very valuable to understand 
the role of the Ministry in the management of the space. One of the gains of the Ministry of 
Aquaculture in 2018 has been the mapping of irregular aquaculture activities in the Gulf. When 
I asked how hard was to do this work, the person in charge answered indicating the process: 
 

We got them in laser images in 2017, we have already georeferenced them, 
and just yesterday we sent to the Cámara de Acuacultura (Chamber of 
Aquaculture) the data of the irregular shrimp farms we found at the national 
level divided by province. 
 

López, A.  Coordinator of the Geographic Technic Team 
Interviewed on 8 March 2018 
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These efforts made by the Ministry of Aquaculture at this moment, are useful and important, 
especially since the existence of the Decree 1391 of 2008 which ruled that the irregular shrimp 
farms have to “regularize their occupations” (Decree 1391, 2008, 1st Transitory Disposition) 
and the “lack of fulfillment of this Decree will cause the loss of the right to regularize and the 
government will proceed to the eviction of the areas which will be reverted to the Ecuadorian 
State” (Decree 1391, 2008, 3rd Transitory Disposition).  
 
This means that for the last 10 years, the Ecuadorian State has had a Decree that has not been 
accomplished, this might be due to the cause that before the aquaculture activities were 
regulated by the “Ministry of Agriculture, Cattle Raising, Aquaculture and Fishery” which 
happened to be one of the biggest ministries in the Ecuadorian history, and as former President 
Correa once said, “a highly inefficient Ministry” (Website Ecuador Inmediato, 2011). At the 
moment of the division, when the Ministry of Aquaculture was created (2017), decrees were 
consulted and mechanisms started to be developed to enact the regulations emitted years ago. 
That is why the Ministry of Aquaculture has just finished the mapping of all the irregular 
shrimp farms in the Ecuadorian territory. So again, the lack of coordination of the government, 
delayed the implementation of regulations that were designed to protect the environment. 
 

 
Figure 103: Irregular Shrimp Farms in hectares (per county) 

Source: Ministry of Environment, 2018 
Elaboration: Wendy Chávez 

 
The graph indicates that most of the irregular shrimp farms in the Ecuador area located in 
Guayaquil, followed by Naranjal and El Guabo, the 3 of them are situated in the Gulf. This is 

0 1000 2000 3000 4000 5000 6000

MONTECRISTI
MANTA

ARENILLAS
ATACAMES
TOSAGUA
PLAYAS
CHONE
SUCRE

SAN	VICENTE
SANTA	ROSA

SAN	LORENZO
HUAQUILLAS

SALINAS
JAMA

ELOY	ALFARO
MACHALA
MUISNE
DURAN
BALAO

PEDERNALES
SANTA	ELENA

EL	GUABO
NARANJAL

GUAYAQUIL

Irregular	Shrimp	Farms	(in	hectares)



a serious issue, meaning that at the national level Ecuador has 18.536,74 hectares of irregular 
aquaculture activities and in the Gulf we concentrate 67% of them (12.492,51 has.). 
 
In the same Decree 1391 one year was set for the regularization of the irregular shrimp farms, 
a deadline which should be applied by the Ministry of Aquaculture now that they are aware of 
the location of these irregular business, and take the responsibility of implementing a Decree 
that is one of the most important regulations for the mangrove ecosystem, because it is the 
same one that rules reforestation. Irregular shrimp farms are using the space to obtain profit 
and are not regularized, which means that they are not paying a fee to the Ecuadorian 
government but are using the environment, and in general it is a complaint of the communities 
that shrimp farms pollute the environment and cut mangrove. This is a socio-ecological 
conflict, and the role of the government should be to regularize them or to better think what is 
going to be done with them, since the ones that did not regularize in 2009 (the actual deadline 
for regularization written in the Decree) can be already reverted to the Ecuadorian State.  
 
The	consequences:	The	current	land	distribution	in	the	Gulf	of	Guayaquil	
After analyzing the conflicts between the government and the communities, the best way to 
sum this up is to see how the land distribution is at this moment and reflect about what has 
happened to our ecosystem (see map on next page). 
 

 
Figure 104: Gulf of Guayaquil Ecosystem: Land Distribution 2018. 
Source: Ministry of Aquaculture, 2018. 
Elaboration: Wendy Chávez 
 
 
All this information put together as a puzzle triggers the question what vision exists and can be 
produced for the Gulf. When looking at the pictures over the years, the sequence shows how 
the landscape has changed due to the increasing number of shrimp farms, shows the areas 



where the communities have never been provided with basic services such as potable water, 
energy and sewerage, where shrimp farms (138.702,44 hectares) are bigger than mangrove 
areas (60.812,79), and the irregular shrimp farms have more hectares than the Reforestation 
Plan of 2018. After 10 years of the Decree 1391 to finish with irregular business and to reforest, 
we are not in the position to guarantee sustainability to the Gulf.  
 
The conclusion is that Ecuador is facing a real problem because the maps and the reality show 
a spatial vision at this moment, a vision that is strongly oriented to destructive extractivism. It 
is a pity that despite all the analysis of the government efforts, these have not been consistent 
and certainly not enough to evidence that the Ecuadorian State is really empowered for the 
protection of the ecosystem in the Gulf. From my understanding during the intensive fieldwork 
and interviews I would say that while the communities are related to words like: protection, 
preservation and ecosystem, the government is related to facts that show efforts but also 
ambiguity, lack of interest, lack of law enforcement. Perhaps the vision that Ecuador had for 
this ecosystem was to transform it in what it is, but it is about time reflect with the stakeholders 
based on future climate change events, and to determine what the ideal or desired ecosystem 
for the humans and the environment would be. 
 
Adding	the	climate	change	layer	to	the	conflict	with	the	government	and	proposing	
ideas.	
At the moment the lack of infrastructure of basic services presents already a disadvantage for 
people living in the Gulf. When thinking of climate change events, for example the water level 
rise or increase in precipitation, would affect the assets of the communities that were not built 
thinking of future climate change events. Floating infrastructure would be a good asset because 
it will survive to climate change conditions.  
 
Harmful consequences of climate change events such as increase in water and air temperature, 
and precipitation, can be manifested in the health of the inhabitants of the Gulf, this plus the 
fact of the deficit in health attention in the Gulf, would damage the communities. The 
government needs to increase its health coverage, and the communities need to keep organizing 
workshops and studying the training courses they are already taking to be aware of their health. 
 
The lack of government intervention in measuring pollution of the water and sediment will be 
an issue because there is a lack of information and would be valuable to the decision-making 
processes of the communities, the shrimp farms and the government. I believe in this matter, 
the project designed between Cerrito Los Morreños and ESPOL, is a big step to analyze 
changes, the Ministries of Aquaculture, Environment, Health and Education should be part of 
the project, taking it as a good example of participatory monitoring and learning.  
 
Research produced by the National Institute of Fishery -institution that had developed good 
studies about the Gulf- should be reinforced and promoted for all the people in the Gulf, shrimp 
farms and the Ministries in charge. It is also about time for the INP to start adding the 
measurement of other variables, as it is doing now with the participatory monitoring of the red 
crabs and the mussels. It would be interesting to see initiatives where the INP and the 
communities can also start to talk about climate change events and related them to variables 
such as the size of the species, for example, which are so important for the communities. The 
production and interiorization of this information would change behavior in the communities, 
and maybe also in the shrimp farmers and the government, and most important, it can change 
the way these actors are approaching their conflicts in the space. 
 



I would say that the study made by Hallegatte et al. (2013) that shows the Average Annual 
Losses and indicates that Guayaquil is going to have a loss of $2.813 million, is a very good 
indicator of how much it is going to cost not to adapt the city to climate change events, and the 
local, provincial and central government should study how much of this money is public 
infrastructure that is going to be lost and start developing a contingency plan for this 
expenditure. Here is when some studies and proposals made in the Studio of Architecture in 
the MaHS 2018 are very useful to make us think of the future and how to adapt to it (they will 
be described in the proposals in next chapters). 
 
Finally, it is necessary to say that all the stakeholders in the space depend on the collective 
behavior, that is why climate change events are going to affect all of them. It is time to articulate 
measures, work with all the stakeholders, draw the future and see how it can be changed if we 
make more effort now. The government has a high responsibility, and could work it out with 
more involvement with all its levels involved, the stakeholders discussing about the vision, 
with information to know what is happening and what will happen in the ecosystem. Climate 
change pushes us to look for shared solution, not separated ones. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
Chapter	7.		
The	operation	of	the	shrimp	industry,	the	socio-ecological	conflict	between	
the	communities	and	the	shrimp	farmers,	and	the	challenges	of	climate	
change.		
 
 
History	of	the	Shrimp	Industry	in	Ecuador.	
In 1975 the Ecuadorian Government gave the first concession of land for the construction of a 
shrimp farm, starting a long way of regulations that also evidence the transformation of how 
Ecuadorian laws and political system undervalued our mangrove ecosystem until 1999, and 
how the country has passed from a private business mindset to a more ecological one. During 
history, shrimp farms have grown and as other industries they have provided jobs and income 
to the economy, therefore the analysis that is going to be done in this chapter needs to be 
objective for the reader to understand the history of the stakeholder (shrimp farmers), their 
contributions and how is it possible to balance the costs and the benefits of the presence of the 
shrimp industry in the Ecuadorian economy and ecosystem. Also, as relevant part of this thesis, 
this chapter includes the analysis of future climate change projections over the shrimp farms 
investment. 
 
The aquaindustry boom, supported by a worldwide massive demand of shrimp from the global 
market, has been growing exponently. In the first place this introduces the forces of the market 
in this chapter, which are important to mention because the demand of shrimps triggers the 
production, and as the tendency of demand (see the following chart) there are external forces 
that make small and sustainable practices of shrimp farm production very hard to put in place. 
At the worldwide level humans need to adapt their consumption patterns, and a change of 
behavior is needed to adapt to climate change and to respect the nature and the planet. 
  
 
 

 
Figure 105: Worldwide production and use of Aquaculture in millions of tons. 

Source: FAO, 2016. p. 3-4 
Elaboration: Wendy Chávez 
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Due to this increasing demand the aquaculture has been seen  over the years as a profitable 
business. In Ecuador, in 1985 the authorized area for shrimp ponds construction in Ecuador 
was 94.000 hectares from which 75% was in the Guayas province (where the Gulf of Guayaquil 
is located). The land used for shrimp ponds was: mangrove (70%), salitrales (15%), and 
agricultural land (15%) (ESPOL, n.d). This information introduces already the presence of the 
shrimp farms in the Gulf of Guayaquil and in the context of the thesis, emphasizes how 
mangrove areas were extremely reduced by the industrial shrimp farm projects.   
 
According to the National Aquaculture Chamber of Ecuador, Ecuadorian shrimp exports 
reached their highest peak in 1998, with 114.000 tons, valued at USD 875 million (Website of 
FAO). In the year 2000, when the White Spot virus reduced the country's shrimp production, 
the sector had a decrease of 30% -and this provoked the abandonment of these zones- and only 
a few 1200 farms decided to continue with this productive activity (Argandona, 2016, p.2). In 
2010 the shrimp farms were activated again (El Telégrafo, 2017), the number doubled and 
currently there are around 3000 farms (Argandona, 2016, p.2).  
 
The White Spot virus was a debacle for the shrimp farmers; the disease is that it has a “mortality 
rate of 100% in days” (Calderón et al., 2012, p.36). This was an obscure era for shrimp 
production, but on the other hand and based on information that I was able to collect during 
intensive fieldwork, the disease pushed the shrimp sector to invest in more innovation and new 
laboratories to study the larvae reproduction process and to invest in new specimens more 
resilient to plagues.  
 
One of the professionals who was interviewed for this thesis, who contributed in an anonymous 
way, had worked for the Ministry of Productivity of Ecuador as an “Expert in Aquaculture 
Activities and Processing”. His knowledge of the shrimp sector is solid and has dealt with the 
shrimp guild for a long time. He indicated that one of the learnings of the disease was that the 
white spot tends to affect shrimps when there is an overpopulation of shrimps in the ponds 
(Interview on 6 August, 2018). Doing literature review I found scientific articles indicating that 
“this appears in most cases as a result of a stress situation” (Royo et al., 2016). It could be said 
that the disease was a typical boom-product; the high number of shrimps that were being 
reproduced by the shrimp industry at the worldwide level might have been one of the factors 
that contributed to the promotion of the virus in the ponds, since the shrimp was under stress 
for overpopulation (among other biological factors). If we see the white spot in the big scale, 
the virus affected the shrimp production of Asia since 1992 and Latin America since 1999 
(FAO, n.d.). It is probable that the virus was related to a way of treating the shrimp breeding 
with a consumerist and profitable vision, disregarding ecological factors.  
 
This aspect is crucial because after the white spot the Ecuadorian producers understood the 
importance of not overpopulate the shrimp farms to avoid any illness, and this has been a 
critical juncture that has worked in the good as well as in the bad direction: nowadays the 
producers do not keep overpopulated shrimp ponds, but they want more land to grow more 
shrimp. This adds pressure to the authorities because the demand is high, therefore it should be 
analyzed the tradeoff between maintaining the mangrove and salitrales, or giving this land to 
the shrimp farmers for more earnings. 
 
 
 
 



 
Hectares/Years	 1984	 1987	 1991	 1995	 1999	 2006	

Mangrove	 	182.157,30		 	175.157,40		 	162.186,55		 	146.938,62		 	149.556,23		 	148.230,23		

Shrimp	Farms	 			89.368,30		 	117.728,70		 	145.998,33		 	178.071,84		 	175.253,50		 	175.748,55		

Salitrales	 			20.022,10		 			12.273,70		 					6.320,87		 					5.109,47		 					4.531,08		 					3.705,77		

TOTAL	 	291.547,70		 	305.159,80		 	314.505,75		 	330.119,93		 	329.340,81		 	327.684,55		

Figure 106: Evolution of mangrove, shrimp farms and salitrales in Ecuador (in hectares)  
Source: Spatial Institute of Ecuador: “Shrimp Farms and Mangrove”, 2007, p.5 
 

 
Figure 107: Graphic of the evolution of shrimp farms, mangrove and salitrales showing the increase of the shrimp farms.  
In the 90s Ecuador started to devote more hectares to shrimp production than to maintaining their natural resources. 
Source: Spatial Institute of Ecuador: “Shrimp Farms and Mangrove”, 2007, p.5 
Elaboration: Wendy Chávez 
 
Based on the opinion of Federico Koelle, Executive Director of the Fundación Cerro Verde 
that gives technical assistance to Cerrito Los Morreños and who is also an active researcher, 
technology can be used by shrimp farmers, for example “there are experiments of managing 
high density shrimp rearing in tanks or small artificial basins, which could be done by small 
investors too without needing to use mangrove areas and with recycled water circulation”. 
These are the kind of initiatives that promote a different type of aquaculture; less invasive with 
the environment but might also take longer to give monetary benefits, which at the same time 
might make them less attractive for investors who prioritize benefits in the short-term and who 
not question themselves about caring for the future. As coming back along this chapter, some 
of the observed behaviors of the stakeholders can be catalogued as questionable because they 
have a very high socio-ecological cost. 
 
In 2010 the recovery of the shrimp industry was registered (El Telégrafo, 2017) and after since, 
the industry has been working with high levels of earnings. At the moment, shrimp is the first 
product of exports of Ecuador, after the petroleum and followed by the banana, which was for 
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decades the first product of exports of the country (El Universo, 2018). At the moment, the 
National Chamber of Aquaculture has an intensive campaign to promote the Ecuadorian shrimp 
as “the best of the world” due to the good processes in their production, that they say is 
antibiotic-free and since less density of shrimps grow in the same pond  assures a better quality. 
 
As it can be seen the shrimp industry has passed through different stages that go from the 
beginning of the shrimp production in Ecuador in the 70s, to the debacle of the white spot in 
2000, the investment of the sector in innovation and technology after the white spot, the 
reactivation of the production in 2010, and the momentum of the first product of exports of 
Ecuador in 2018.  
 
The	Value	Chain	and	the	Exports	of	the	shrimp	industry.	
The shrimp sector implies a value chain that connects all the activities that are part of the 
process, in detail it is: 
 
Value Chain 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
Source: Revista Líderes. La industria 

nacional de camarón refloró con fuerza. Retrived from: http://www.revistalideres.ec/lideres/industria-nacional-
camaron-refloto-fuerza.html 
Elaboration: Wendy Chávez 
 
The value chain also implies that the industry generates jobs in all these different activities, in 
fact, based on the study made by Argandoña (2016) by 2014 the shrimp sector employed a total 
of 180.000 workers and the amount of exports was $2.600 million dollars (p.5). In the 
following time series, it can be appreciated the economic evolution of the industry: 
 

Investment in Technology and Genetics (improvement 
in growth and resistance) 

Mostly the same owners. 
Main activities: Infrastructure and exports. 

Equipment and balanced food for larvae 1.	Inputs	distributors

2.	Maturation	larvae	Labs

3.	Larvae	Labs

4.	Ponds/Shrimp	Farms

5.	Shrimp	Enterprises

6.	Packaging	+	Export

Figure 108: Value Chain of the Shrimp Industry. 



 
Figure 109: Evolution of the shrimp farm exports in dollars 1985-2017 
Source: http://numbersnews.com/ecuador-exportaciones-camaron/ with data from Central Bank of Ecuador, 2018. 
Elaboration: Wendy Chávez 
 
External factors have contributed to this high increase of the Ecuadorian exports of shrimp, 
since there is a deficit to satisfy the worldwide demand by 25% and the Asian ponds that used 
to produce and supply this demand have gotten the “Early Mortality Syndrome” which has 
decreased their production and had an effect in the price, passing from $2 per pound to $4 in 
2010 (Argandoña, 2016). These externalities have benefited the Ecuadorian production and 
gotten the shrimp industry to a stage of bonanza specially these last two years. 
 
At this point is important to clarify that in 2016, there were 187 shrimp enterprises that were 
members of the National Chamber of Aquaculture out of which only 43 were exporters 
(Argandoña, 2016, p.3), and 24 of them are in Guayaquil (p.4). This means that other 
enterprises are only small to middle-sized rearers  that sell the shrimp to the exporters. This 
leads to research 2 aspects; (i) what is the total number of shrimp farms and who they belong 
to?11 And, (ii) the 43 enterprises that export, who they belong to? These numbers and relations 
can show a situation of inequality, oligopoly and power issues in the sector, for instance, if 
these 43 enterprises are related or belong to an even fewer number of families or investors. At 
the moment and with the information I count with, it is not possible to make a deeper analysis 
of this business; but analyzing the database of legal shrimp farms that was provided by the 
Ministry of Aquaculture, one of the conclusions is that there are 2.716 shrimp farms in Ecuador, 
and the average size is 61,19 hectares (however, as part of the analysis I identified 
concessionaires who have the biggest shrimp farm concessions of the country).  
 
 
 
 
 
 
 

                                                
11 This question is valid because not all of the shrimp farms are members of the National Chamber of Aquaculture. 
The total number of shrimp farms is in the databases of the Ministry of Aquaculture. 
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Variables	 Number	 Percentages	 Hectares	 Percentages	

Total	Number	of	Shrimp	
Farms		

	2.716,00		 100%	 	166.206,45		 100%	

Shrimp	farms	smaller	than	
the	average	

	2.092,00		 77%	 	42.369,57		 25%	

Shrimp	farms	bigger	than	the	
average	

	624,00		 23%	 	123.836,88		 75%	

Figure 110: Shrimp Farms of Ecuador - Indicators of power concentration and Pareto Optimal 
Source: Ministry of Aquaculture, 2018. 
Elaboration: Wendy Chávez 
 
When calculating these indicators, I realized that they show an interesting Pareto Distribution, 
that relates to a power issue. The Pareto Distribution (80-20) is a fundamental contribution 
made by Vilfredo Pareto in 1906, to social and political sciences towards the understanding of 
power issues: 
 

“A large percentage of the wealth is owned by a relatively small percentage 
of the population. The Pareto Principle says that 80% of the problem is 
accounted for by 20% of the factors. Hence, it would be wise to concentrate 
on the “vital few” rather the “trivial many”.  

Research Optimus website 
 
The indicators that were generated using the database of the Ministry of Aquaculture show 
that: there are 2.092 shrimp farms that are smaller than the average -out of a total of 2.716- 
which means that they are 77% of the total. However, they only concentrate 25% of the hectares 
that are used by shrimp farms. The big shrimp farms are only 624 (23% of the total) but they 
do have the power and the land, since they have 123.836,88 hectares of the total (166.206,45) 
which indicates a concentration of 75% of the land. In general terms, this complies with what 
Pareto observed; approximately 20% of the people own 80% of the wealth. 
 
The discovery made will come helpful for the design of further public policy for the shrimp 
sector. As registered in the interview with the expert of the shrimp farm industry “the bigger 
companies are the ones that have the contacts and skills to sell the shrimp in foreign countries”, 
so again sociological and power aspects are involved in the analysis of the sector. It is just the 
same as in the agroindustrial sector at the worldwide level. All this counts for the ever more 
concentrating global big business. That is why this thesis insists on the question of what kind 
of Gulf the communities and the Ecuadoreans in general relish. Should it be a industrialized 
society with its natural resources destroyed and managed by a few enterprises, or should it be 
a low scale megadiverse country managed by the communities? 
 
I believe that the analysis of its members and relations, based on the system thinking approach 
of this thesis, works for the reader to have a better idea of the forces that are in play in the 
socio-ecological conflicts that are being unveiled. To finish this analysis, it would have been 
interesting to count with information about the utilities that shrimp farms generate, however 
that was not possible but the information that has been exposed so far, gives a clearer idea of 
how the shrimp farm industry operates in Ecuador.  
 



The	costs	of	the	concession	and	the	operation	of	the	shrimp	industry.	
I am going to start this part by pointing out the fact that the shrimp industry exports shrimp to 
more than 50 countries in the world, in fact in 2017 Ecuador exported 900 million pounds of 
shrimps and produced 60% of the shrimp of Latin America (Cámara Nacional de Acuacultura, 
2018). The sector is growing and in 2018 the value of shrimp exports (3.037 million dollars) 
was higher than the banana exports of Ecuador. These facts lead to questions about the 
internation of social and environmental by the shrimp industry and the costs of the farm 
concession for such a profitable business, and the Ecuadorian regulations indicate: 
 

“the occupation of beach or bay zones for the breeding and cultivation of 
bioacuatic species and short-cycle agricultural crops will pay annually 
US$0,00 for the first 10 hectares and US$ 25,00 for each hectare over the 
surplus”.  

Third Transitory Provision– Decree 1391 
 
Calculating that the average size of the shrimp farms is 61,19 hectares and only 51,19 are 
charged (the first 10 hectares of the concession pay 0 dollars) the collection is approximately 
$1.279 for an average shrimp farm per year. The biggest shrimp farm of Ecuador, with 2.000 
hectares of extension, will pay $49.750 yearly for the concession of the land. Taking data from 
research papers and interviews made for this thesis, I will make some estimations to compare 
the amount of money paid for the concession and the money earned through shrimp export: 
 

Description	 Value	
Hectares	of	the	biggest	concession	 2000	
Estimation	of	the	kilograms	produced	
per	hectare	per	year	

3800	

Kilos	produced	in	2000	hectares	 7.600.000	
Estimated	price	of	each	kilo	in	the	
international	market	in	US$	

	3		

Total	export	of	the	biggest	concession	in	
USD	

	22.800.000		

Total	amount	of	the	yearly	cost	of	
concession	in	USD	

	49.750		

Percentage	of	the	cost	of	the	concession	
over	the	export	in	USD	

0,22%	

Table 2: Estimations of the cost of the concession as a percentage of the exports 
in USD$. Taking as example the biggest concession of Ecuador. 
Sources: Joan Martínez Alier (n.d), Interview with a shrimp farm manager, data 
from Argandoña 2016. The data published in the study of Martínez Alier indicate 
that the production per year per hectare is 4000 kilos and USD$5 price per kilo, 
the data of the table is more conservative (3800 kilos and USD$3). The $3 dollars 
are in the range of values published by Argandoña, since she exposed that the 
price increased from $2 to $4 in 2016. Interviews indicated that the price depends 
on the country of export. 
Elaboration: Wendy Chávez 

 
Being conservative for the estimations, the cost of the concession is 0,22% of the amount of 
exports of the biggest shrimp farm. I believe this is an interesting analysis of the earnings that 
the big shrimp farmers are having and how little they are paying to the Ecuadorian State. 
Keeping in mind that in Ecuador there is no tax for exports, the situation needs to be considered 
because that is the only money that exporters are paying for using the land where the ponds are 



located. It is necessary to highlight that they are also taking, though not paying, for the water 
of the Gulf that they use for their activities, and at the time this thesis is being written there is 
no evidence of effective mechanisms to internalize the social and environmental costs derived 
from the process of converting mangrove and salitrales to private shrimp farm activities. These 
conditions give the opportunity for economists and public administrators to design mechanism 
for fair redistribution of earnings.  
 
Besides this, every business pay a local tax called “municipal patent” which is paid to each 
local government, but it is not the strongest tax for the municipalities meaning that it is not 
really a strong generator of income for them (besides some local governments have problems 
in effective collection). One of the things that should be kept in mind is that for mining 
activities, the Internal Revenue Service do charge two additional taxes that are the “mining 
patent” and “conservation for mining patent”, none of these exist for the exploitation of the 
mangrove and the use of water in the shrimp sector (Website of the IRS, 2018).  
 
Another good indicator to understand the amount of money that this sector moves, is the 
investment the private shrimp farmers make (the ones who do not have concession areas but 
own the land, who have the same dynamic of the market and product than the shrimp farms 
that are located within a concession). I found information online in a website for buying and 
selling shrimp farm infrastructure (open source) and got a list of shrimp farms that are all 
located in the Gulf of Guayaquil or in counties that belong to it. At this moment (15 August 
2018), these are the shrimp in the website and their prices: 
 

 
Figure 111: List of Shrimp Farms that are on sale in Ecuador. All of them are located in the Gulf or counties that belong to 
the Gulf. 
Source:	OLX	website.	15	August,	2018.	
 

Price	of	the	shrimp	farm	
in	the	open	market	in	US$	

Number	of	
Hectares	

Average	Price	per	
Hectare	

	1.072.500,00		 65	 	16.500,00		
	7.000,00		 17	 	411,76		
	210.000,00		 6	 	35.000,00		

	140.000.000,00		 5000	 	28.000,00		
	225.000,00		 NA	 	



Figure 112: Price and Hectares of the Shrimp Farms offered on the open market. 
Source: OLX website. 15 August, 2018. 
Elaboration: Wendy Chávez 

 
The amount of investment of this small sample of 5 shrimp farms, has an average of 28 million 
dollars per shrimp farm, especially because there is one whose price is 140 million dollars, and 
has an extension of 5000 hectares (this increases the average). This specific shrimp farm is 
located in Machala, but compared to the database of the Ministry of Aquaculture, there is not 
shrimp farm over 2000 hectares. So this means that there is a mistake in the information that 
the OLX website or the Ministry of Aquaculture manages. However, the calculations can be 
make for the average price of a hectare, which is a big range: $411, $16.500, $28.000 and 
$35.000. This is to understand the costs of infrastructure of the shrimp sector. 
 
Córdova (2013), in his thesis about the shrimp industry and the stock exchange market, 
indicates that the strongest costs for the shrimp sector are the ones related to wages, which 
represent 33,4% of the total cost, followed by inputs and material (27,2%), transport (15,1%) 
and maintenance (14,5%), being these ones the main categories of the expenses (p.43). The 
shrimp sector faces challenges in transport and logistics, as it has also been exposed by Muñoz 
et al. (2017, p. 5) “there are enormous flaws in the logistic process compared to the international 
market because there are too many intermediaries in the producer-exporter and in the exporter-
importer relations”, referring to the importers as the ones providing the local market with inputs 
and materials. Therefore, the shrimp sector pays more for these logistic expenses than for using 
the concession of land (and water), then perhaps some mechanisms can be found by the sector 
and the government to reduce expenses that are too high and to redirect or compensate them 
with higher contributions to the State, that can be then invested in mangrove ecosystem 
restauration and in the communities that share the space with the shrimp farms. 

 
To close these sections about the history, earnings and costs of operation of shrimp farms I 
would like to add a reflection “the story of changes generated by shrimp farming must be 
understood in terms on international markets, national policies, local practices and individual 
actions and perceptions” (Carter, 1999, p. 5), this warns that the international demand is also a 
factor that affects the behavior of shrimp farmers. On the bad side of the story there is the 
increasing shrimp demand at the worldwide level, but maybe also the consumers can be a 
source of reflection of what kind of social and environmental impact is the shrimp industry 
having. Now to understand better the conflict between shrimp farmers and communities I will 
develop ideas and transcribe parts of interviews that will help to make an analysis of this 
conflict. 
 
The	socio-ecological	conflict	between	communities	and	the	shrimp	farmers	
The development of shrimp farming has come at a high environmental and social price: 
deforestation of mangrove, decline in wild fisheries, salinization of agricultural land, pollution 
of coastal estuaries, introduction of exotic shrimp species and diseases, dislocation of small-
scale fishing communities, privatization of communal resources, and spread of violent conflicts 
between resource users (Primavera 1997 cited in Carter, 1999, p. 1). 
 
In Ecuador, shrimp farms behavior has been related to the cut of mangrove and the pollution 
of the water, and the communities have been exposing these activities that endanger the 
mangrove without seeing an efficient response from the shrimp farmers and the government. 
As written by Carter (1999, p.11) “the environmental impacts can be divided into three main 
types: mangrove deforestation, degradation of estuarine water quality, and decline of wild 



stocks of aquatic species” and I would add that in the Gulf of Guayaquil, the last two are 
correlated, since the pollution of water impacts directly in the species.  
 
As it was discussed before, the high levels of pollution of the water in the Suburbio of 
Guayaquil (south of the city) make it harder for the fishermen to fish there and they move to 
the Gulf to fish. In the Gulf, the fish are affected by the pollution caused by the shrimp farms; 
here some comments that build an interesting story of how communities see and are affected 
by this behavior. They were collected in interviews with people from different Associations, 
that I cite in the following lines as anonymous interviews to protect the identity of my sources: 
 

The ponds use metabisulphite, but it is a complete taboo subject. We do not 
know of a scientific study that says how much this affects…in order to make 
studies someone has to take samples in a systematic way according to low 
and high tides, and see where there are more shrimp farms, where there are 
fewer shrimp farms, and analyze.  

Anonymous interview 1.  
 
 

Of course the fish dies, on the side of Chupadores Chico, Chupadores 
Grande, the fish look for what to eat, go near the shrimp farms and die. Every 
3 months the shrimp farms take out the water they have been using and put it 
in the Gulf and the fish die. 
 
We do not know what reaction the chemical has in the crab. We know that 
fish die but regarding to crabs we do not know. 

Anonymous interview 1.  
 

 
Shrimp Farmers put a chemical in the tanks so that the shrimp does not 
harden, and then they throw the water to the estuary. 
 
For example, on Isla San Francisco (San Francisco Island) I've seen how 
those shrimp farmers work, and they dump the water and the consequence is 
that there are no fish around. But that water runs through the entire estuary. 
I have not reported on that part, there are colleagues who have reported but 
nothing happens. It is in everything, not only there in San Francisco, I tell 
you around my concession I have 13 shrimp farms, imagine how much of that 
chemical is thrown away, and we eat all that. These chemicals do harm, 
imagine you: so many shrimp farms in the Gulf. When they fish, they all fish 
for aguaje, what amount of chemical is now floating around in the estuary? 

Anonymous interview 3.  
 
 
On the other hand, these observations agree with the comments of the Vice Minister of 
Aquaculture, saying: 
 

We have asked the shrimp farms to implement a protocol for the treatment of 
metabisulphite. This is used to keep the shrimp in good condition from the 
pond to the packing place… 
 



For that water that remains with the pond, there is a protocol that says do not 
the put it back in the Estuary: put lime (a measure of lime or calcium oxide), 
have it approximately 1 hour, that neutralizes the metabisulphite and then 
throw the water.  
 
It is true not everyone can do it... an environmentally destructive person might 
not do it, but economically it is not profitable because it goes to the rest of 
the shrimp farms. 

Carofilis D., Vice Minister of Aquaculture. 
Interviewed on 8 March 2018. 

 
Since this thesis did not count with any research done about the water that is used by the shrimp 
farms in the Gulf, it is not possible to say with scientific evidence what is the impact of the use 
of metabisulphite. What can be said is that in this type of regards, the previous analysis that 
was made identifying the small and big shrimp farms might come useful, considering the 
following question I made at the Vice Ministry of Environment: 
 

Is this fulfilled more by small, medium or large shrimp farms? (the protocol 
not to put water back in the estuary without a proper treatment) 
The large ones are more compliant, when a shrimp farm has more than X 
number of hectares, they have quality personnel, quality control departments, 
on the other hand the small ones cannot fulfill it because the same owner is 
everything, quality control, etc. The large ones are subject to control 
inspections, market inspections, etc. 

Carofilis D., Vice Minister of Aquaculture. 
Interviewed on 8 March 2018. 

 
Considering that the impression of the Vice Ministry is true, this highlights the need of the 
government to really monitor the environment, and since there is no information of those 
results the communities want to implement a project to do measure levels of pollution by 
themselves (chapter 4). On the other hand, it comes to be a real problem that the bigger shrimp 
farms comply with the norms and the small ones do not, because we are in front of a problem 
of resources; the ones that sell the most and have higher earnings, have the money to operate 
in a more sustainable way than the others. Finally, having the numbers that indicate that 77% 
of the shrimp farms of Ecuador are small, this means that most of them pollute the environment.  
 
The other problem that was mentioned in interviews is the cut of mangrove. For what it was 
explained to me the problem is like this: when the concession is given, the shrimp farms respect 
their size for the ponds and they do not cut mangrove, but over time they extend their size by 
moving their limits, especially when they are inside the mangrove area, they physically 
diminish mangrove areas by extending their ponds. This is an illustration of the situation: 
 



 
Table 3: Section illustrating the conflict with the shrimp farms based on 2 problems: cut of mangrove and pollution 
Elaboration: Wendy Chávez 
 
The cut of mangrove and the pollution affect the ecosystem and impact on the species that are 
the main source of income of the communities, which means that the existence of shrimp farms 
and their behavior is having negative consequences on the communities and will keep causing 
damage. An aspect that increases the conflict is the lack of action by the government when 
referring to impose sanctions on their behavior, here I present parts of the letters of the 
communities and NGOs asking for a governmental action: 

 
 
“During the visit we found a deforested mangrove zone with an extension of 
0,15 hectares, located in the Subzone South of the mangrove concession, 
adjunct to the Community Santa Rosa. The alleged perpetrator of this illegal 
act would be Juan Chalén. We attach pictures and a map about this finding”. 
 

Letter to the Subsecretary of Marine and Coastal Management  
Association Cerrito Los Morreños 

 (Ministry of Environment). March, 2013. 
 
 
“The Association of Crab Catchers Chupadores Chico and Pre-Association 
of Crab Catchers Cristo Rey, write this letter to you to respectfully refer to 
the case of Juan Chalén in Island Chupadores Grande, against whom there 
are several complaints of cut of mangrove and construction of illegal shrimp 
farm. We inform you that this person ignores all our efforts and continues 
building walls (ponds).” 



 
Letter to the Coordinator of the Zone 5 in the Direction of Environment of 

the Guayas Province (Ministry of Environment) 
Association of Crab Catchers Chupadores Chico and  

Pre-Association of Crab Catchers Cristo Rey. August, 
2014 

 
 
 
“Our complaint is that the shrimp farm INVERMAR that is on the island San 
Ignacio, in front of Cerrito Los Morreños, is cutting dry forest and mangrove, 
in 2 areas, and a big part of one of them area is totally destroyed. There is 
another zone where they have already limited the mangrove area that is going 
to be destroyed to build another pond. In one of the zones there was a canal 
where fish were dead by a backhoe and we have photographic evidence that 
are attached to this document” 
 

Letter to the Subsecretary of Coast and Marine Management  
Asociación Usuarios del Manglar Cerrito Los Morreños. June, 2015 

 
 
 

“One of the main obstacles is the lack of response from your Ministry to 
several allegations of irregularities that we have presented. Despite a large 
number of technical inspections, which clearly verified infractions and 
offenders, no sanctions are granted and/or granted sanctions are not carried 
out”. 

Letter to the Minister of Environment – December, 2015  
     Asociación Usuarios del Manglar Cerrito Los Morreños. June, 2015 

 
 
 

“On November 20th 2017, we got to the shrimp farm Tamarindo 2 to verify 
the cut of mangrove with technicians of the Subsecretary of Coast and Marine 
Management, Fundación Cerro Verde, Environmental Police and 
representatives of the Asociación Cerrito Los Morreños. The cut of mangrove 
was verified, and we saw 3 people cleaning a canal where a new pond was 
going to be installed. After seeing these irregularities, we went to the port 
where the environmental police recommended the shrimp farmers to stop 
committing these irregularities because the sanctions are drastic… All this 
time the infractions have been written in complaints by Asociación Cerrito 
Los Morreños and Fundación Cerro Verde but there has not been a 
conclusive response to this environmental problem”. 

 
Inspection Act to the Shrimp Farm Tamarindo 2.  

20 November 2017 
 

“The concessionaires, fulfilling their obligation of control and surveillance, 
have filed complaints on multiple occasions to the above-mentioned 
authorities without receiving conclusive answers” 



 
Letter to the Minister of Environment  

 NGO Fundación Cerro Verde (Foundation Green Hill).  
April, 2018. 

 
 
I even heard the case of a President of an Association who claimed that he was offered money 
to withdraw his complaint against a shrimp farm, and maybe is not the only one. Associations 
do not see a real execution of sanctions on the shrimp farmers that pollute the environment or 
cut mangrove, and these letters sent year after year are clear examples of that. This generates a 
lack of confidence of the associations in the role of the State, which becomes ambiguous, and 
for me as a researcher I do truly have the question of why is the government not acting? I think 
it is fair to have this question and I would say that the answers might be related to the behavior 
of Ecuadorian public officials and the dynamics inside the ministries and inside the 
government. I do know when there are certain priorities for the high authorities they get 
accomplished, so when I see these cases I just wonder how not a priority they are. This might 
also be related to deeper corruption issues, as implied by the manager of one shrimp farm I 
interviewed, who I am quoting anonymously. He answered in his opinion why the sanctions 
are not being applied: 
 

“The rules exist and what the aquaculture authority has to do is enforce them. 
Many times in Ecuador, because of the systematized corruption that we have, 
they want to make the big one comply with the law and not the small one, 
because they know that it is more profitable for an inspector to go to bother 
the big one. It must be clear that the law must be fulfilled by both the big one 
and the small one”. 
 

Anonymous interview 4. 
 
About the above comment I am concern but have no way to prove it or not, it was collected as 
part of my intensive fieldwork and is an opinion of someone who works in this field, so I cited 
as an example of the different opinions people have about the intervention of the Ecuadorian 
institutions. I believe that for instance, a comment like this should enforce responsible 
Ministers to start finding in which parts of the processes in their institutions there are 
opportunities or incentives for corruption cases to occur, and work in eliminating them.  
 
On the other hand there is the comment of an Expert in Aquaculture Activities and Processing, 
who was interviewed for this thesis and has a long trajectory in the analysis of the stakeholders, 
who literally said that “the Ministry of Environment really protect the Associations and push 
for sanctions for the shrimp sector, they are passionate about the environment and make all 
their possible effort for the producers to comply with the law” , but as communities see it is 
that the Ministry of Environment cares about the environment but the concessions given by the 
Ministry of Aquaculture destroy the environment. What we have with these two ministries 
could be a case of different interests, that at the end play for ambiguity to win. 
 
I also had two opportunities to experience the answer of the government to the question of the 
lack of sanctions. During intensive fieldwork I was invited by the Association Cerrito de  los 
Morreños to a meeting with authorities and a consultant, where the Association exposed that 
they have sent letters indicating these events and nothing has been done, the answer was that 



generally the letters are not written to the right department and that this delays the analysis of 
the complaints.  
 
The second time I was in the Vice Ministry of Aquaculture, and the answer was that those 
letters are a competence of the Ministry of Environment. Here it comes a very classic behavior 
of the government: lack of articulation in the execution of policies or key actions. Only the fact 
that the Ministry of Aquaculture knows about the existence of these complaints, should be a 
reason to initiate a control operation about these irregularities in aquaculture activities that are 
their competence. Instead the answer is that is someone´s else work. I consider that the 
government should find a way to produce more articulated work and reduce conflicts among 
actors, because the lack of sanctions to the reported irregularities does not solve the conflict, it 
amplifies it.  
 
To sum up the cases of pollution and cutting of mangrove; they keep occurring, letters keep 
being written by the communities, and there is still a lack of governmental action. The conflict 
has not been solved, so in this case what is needed is a change of behavior of the shrimp farmers 
and the government, because the environment is getting polluted and these conflicts are going 
to be increased by climate change. I asked how are shrimp farmers behaving right now, and 
one of the answers I got is that they keep cutting mangrove but now some of them do it at night 
so others do not notice, and little by little they increase the size of their ponds. The conflict is 
far for being solved. As expressed by the expert of the shrimp sector, there is a pressure to have 
more ponds to grow shrimp because at this moment the Ecuadorian shrimp industry is living a 
peak. 
 
There is another conflict that is not socio-ecological but derive from the coexistence of 
associations and shrimp farms in the same space. During intensive fieldwork, I travelled on a 
motor canoe on the estuary, with a group of 15 students from KU Leuven to increase our 
knowledge of the environment (species, mangrove and coexistence with shrimp farms). While 
passing next to giant water pump we were stopped by a guard yelling at us that we could not 
“trespass” since the area belongs to a shrimp farm. The episode was more than absurd to me, 
being Ecuadorian I know that the rivers and estuaries of my country are public goods and all 
of us have the right to pass (very different than “trespass” as we were told we were doing). 
However, the man who drove the canoe took the warning very seriously and we came back in 
the same way were got there, never “trespassed”.  
 
He said he didn´t want to have any trouble. I kept thinking what kind of trouble we were going 
to get ourselves into, just by using public goods, but the answer didn´t come to me until days 
after when in an interview with people from another community of the Gulf, they told me that 
when trespassing some people have been shot, because they have been wrongly confused with 
thieves that go to shrimp farms with big nets to steal shrimp larvae. Then another conflict was 
raised: the pirates. It comes to be that they steal from rich and poor, meaning a constant menace 
for the stakeholders of the space. 
 
The issue of the pirates is a source of another conflict between communities and shrimp farms, 
as exposed in interviews, this is how communities live it: 
 

Two years ago 9 catch crabbers were arrested and they were transferred to 
Guayaquil as "pirates" and their crabs were confiscated. Most of them were 
18 years old. They said "why did not they bring the bags of crabs that we 
had? Why did not you bring them as evidence that we are only crab 



catchers?" But the crabs were gone. They made them sleep in the Cuartel 
Modelo (a police station) and even they went to the press, saying that they 
were pirates. 
 
Sometimes the laws are on the side of the employer or the richer that can do 
and undo, not the poor. Thank God the next day they were released because 
the judge said "stealing 20 pounds of shrimp? me and my family can eat up 
to 20-30 pounds of shrimp at once", he did not believe that they were really 
pirates. A young boy said "we did not even take the shrimp; why did they not 
bring the bags of crabs that we had taken"… 

Anonymous interview 5. 
 
The problem of pirates becomes a social problem, when Associations are blamed sometimes 
of what pirates do. When I asked the manager of a shrimp farm about pirates, he told me: 
 

Sometimes pirates steal $ 200,000 from shrimp farms, and that's the least they 
steal. This represents millions of dollars in security; to keep a security staff, 
a contract with a security company, costs you half a million a year, or $ 
500,000, and that's just the security elements, imagine apart from that, have 
the security equipment and devices, such as cameras, mobility equipment, if 
you add that, the shrimp pay a lot in security and that makes us less 
competitive, compared to other countries in the world, I do not know what 
their problem will be, but in the case of Ecuador, security expenses are very 
high. But that is the part that the State cannot cover. 

Anonymous interview 5. 
 
This conflict had made the Associations to take actions to organize themselves and to start 
conversations with shrimp farmers. Different than the conflicts of pollution and cut of 
mangrove, that continue to happen and have not been solved, for this conflict about the pirates 
the Associations have found useful to talk to shrimp farmers and shrimp farm managers to give 
them the list of the members of the Associations so they can pass through the walls of the 
shrimp farms without being stopped (and sometimes shot) and the Associations have to update 
the list every time there is a new member. This is a way to manage the conflict and keep sharing 
the space, however, Associations and independents also get affected by pirates, who steal their 
canoes and their motors. I interviewed an independent whose motor was stolen 2 weeks before 
the interview and he was still paying it because he got it through credit with a store. Social-
economic constraints also come in play in these conflicts and affect the livelihood of the 
stakeholders. 
 
Specific	cooperation	initiatives:	not	the	rule	but	the	exception		
The relationship between communities and shrimp farms is tense and with few  cooperation 
initiatives, in fact, by doing interviews and reading literature reviews for this thesis the relation 
has always been characterized by conflicts. I got to find out that after a long path of sharing the 
same space, some cooperation initiatives have been developed, such is the case of Cerrito Los 
Morreños and OMARSA, one of the shrimp farms of the area with whom they have an 
agreement. OMARSA gives them 50 cubic meters of water every 2 months, USD$80 for 
control and surveillance of the concession, every 3 years gives them 5 computers, and also 
organizes environmental talks.  
 



In another case, the shrimp farm FIMASA indicated that when the Association 6 de Julio asked 
them for example, for cement bags for a minor work in town, they usually help them not with 
100% of the request but part of it, and in Christmas they also give gifts and candies for some 
of the kids.  
 
As an Ecuadorian researcher and economist, I consider that these type of cooperation initiatives 
are insufficient for the situations and constraints communities face. I do believe other levels of 
cooperation should be developed. In this thesis I follow this argument and develop public 
policies proposals that can be implemented to redistribute wealth from one sector to the other, 
so the provision of basic social services in the Gulf is accessible to all the communities. I do 
think that actions should be taken towards the social and environmental impacts that 
aquaculture activities have, and as cited by Carter (1999) one of them is “uneven distribution 
of economic benefits” (p. 13), “the major beneficiaries of shrimp farming in Asia and Latin 
America have been people who are already rather well-off (p.14), and structural inequalities 
“are only exacerbated by this new industry” (p.3).  
 
I consider that what has been shown in previous chapters, such as the lack of health centers, 
the lack of potable water, sewerage and waste management and communication facilities, are 
prioritary issues that cannot be solved by small initiatives of cooperation. What is needed is a 
strong strategic vision for developing the Gulf and for that, the actions of all the stakeholders 
are needed. The shrimp sector of Ecuador is an example at the worldwide level, for the 
innovation they use and their ideas of working with antibiotic free production (Website of the 
National Chamber of Aquaculture, 2018) I believe it is time for it to also be an example of 
redistribution and mangrove ecosystem restauration. 

 

Adding	the	climate	change	layer	to	the	conflict	with	the	shrimp	farmers.	
In the publication “Vulnerability-Adaptation and Mitigation to Climate Change in Ecuador” 
made by the Ministry of Environment (2001) there is an impact analysis of the different 
scenarios that can happen in the Gulf of Guayaquil, quoting literally the projections for the 
shrimp farms are the most devastating ones: 
 

The main impact would come from the accelerated sea level rise of one meter, 
which would result in the permanent flooding of 70% of the infrastructures 
belonging to the shrimp industry, causing significant economic losses due to 
the shutdown of operations. 

Ministry of Environment, 2001, p. 88. 
 

Most of the infrastructure of the shrimp farms will be in danger, leaving behind investments 
shrimp farmers have been doing. When talking about investment, the same study offers the 
amount of “capital at risk” at the marine coastal zone in the lower basin of the Guayas River, 
Estero Salado and Jambelí Canal; all these areas that compose the Gulf of Guayaquil.  
 

Scenarios	/	Climate	Change	
No	development	of	climate	change	 Development	of	Climate	Change	

Losses	 Danger	 Losses	 Danger	
Basic	Scenario	 136	 404	 193	 573	
Moderate	Climate	Change	 408	 526	 607	 756	
Severe	Climate	Change	 881	 716	 1305	 1040	

Table 4: Capital at risk in Millions of USD$ with climate change scenarios 
Source: Ministry of Environment, 2001, p. 86. 



Elaboration: Wendy Chávez 
 
As can be seen, the shrimp sector will face a loss of 1.305 million dollars under the worst 
climate change scenario, and 1.040 million dollars will be in danger. These projections make 
very clear that even if the basic scenario happened, 573 million dollars are going to be lost by 
2100. Climate change topics, as usual, generate awareness and are a valid reason to start 
thinking of the solution to conflicts already existing in the space. At the moment, the 
communities are living in a polluted environment that endangers the mangrove ecosystem and 
their livelihood systems. Shrimp farms that continue cutting mangrove are more in danger than 
the others, because as it is known, one of the benefits of the mangrove is coastal protection, so 
the shrimp farms that have been cutting the mangrove around them, are more likely to lose their 
investment. The following map shows it: 
 

 
Figure 113: Shrimp Farm Concessions and Mangrove. Areas with more and less protection in the Gulf. 
Source: Ministry of Aquaculture, 2018. 
Elaboration: Wendy Chávez 
 
Analyzing differences: 
 



 
Figure 114: Close up to areas of the Gulf where shrimp farms are more in danger. 
Source: Ministry of Aquaculture. 
Elaboration: Wendy Chávez 
 
Looking at the map there can be identified the shrimp farms that are more exposed to danger 
due to the lack of mangrove around them, usually an effect of their own behavior over time. 
The areas in orange squares show less mangrove protection than the areas in blue squares, 
which will be more protected. This spatial analysis can help to think of long-term solutions for 
the area of the Gulf: reforestation in needed, through law enforcement of Decree 1391 but at 
the same time the rules for the concessions need to be rethought. Also, shrimp farmers need to 
be informed of this situation and the ones that are located in areas with more danger should 
start contingency measures before it is too late. At the moment, however, there is no solution 
in place, the reforestation level is not yet enough to protect communities or shrimp farms 
because in the Gulf practically half of the mangrove has been lost. Definitely only a mix of 
reforestation and new rules for concessions will help to restore the ecosystem. 
 
Reforestation and new rules for concessions are two paths that can be done with the help of 
legal instruments and law enforcement by the communities and the government, but shrimp 
farmers can also start they own methods to improve their situation. Taking examples of organic 
shrimp farms that allow the coexistence of mangrove, shrimp and diversified production (there 
is a preliminary study about integrated shrimp mangrove aquaculture in Vietnam made by 
Joffre et al., 2015), they can produce without damaging the ecosystem and with a cleaner 



production free of antibiotics. This is not contrary to what the Ecuadorian shrimp sector wants 
to do, based on their publications in the National Chamber of Aquaculture: 
 

"For more than 50 years, Ecuador has proven to be a leader in shrimp 
aquaculture, complying with the highest environmental and social 
standards, which has made it a global reference in the industry. For our 
country and our organization, this is a great opportunity to show other 
countries and buyers the commitment of this industry in the production of a 
healthy, nutritious, pure shrimp, of superior quality and cultivated in the 
most sustainable way, "said José Antonio Camposano, Executive President 
of the Chamber. 
 
GOAL (Global Outlook for Aquaculture Leadership) is an international event 
that has been held since 2001 and in the 2018 edition there will be a three-
day program of conferences with more than 60 exhibitors who will exchange 
information on the trends that determine the future of responsible 
aquaculture production and its supply, as well as multiple social and 
networking opportunities for around 400 professionals in the aquaculture 
sector in more than 30 countries.” 
 

Website of the National Chamber of Aquaculture, 2018 about the GOAL 
event that will be held in Guayaquil, Ecuador this September 2018. 

 
 

Here for example, is the opportunity to ask what do they mean by “the highest environmental 
and social standards”, how do they measure it? Why the communities that are in the same space 
as the farms that produce shrimp, do not know about these highest standards? These questions 
can also be opportunities for the shrimp farmers of Ecuador to really develop a sustainable 
aquaculture with long-term vision and conscious that the space they are using to produce is a 
public good and it was transformed to make short-term profit out of it. In fact, the conversion 
of the Ecuadorian soil to aquaculture activities was researched by Hamilton & Lovette in 2015, 
with the following conclusion: 
 

Our finding indicates that living carbon in Ecuador´s mangrove forests has 
been substantially impacted by shrimp aquaculture expansion and that 
greater that 80% of mangrove carbon losses are a direct result of land use 
conversion to shrimp aquaculture.  (p. 11) 
 

Then these scientific findings make the shrimp industry look not so sustainable. Nevertheless, 
one of the advertising videos of the Chamber is about how endorsed is the Ecuadorian shrimp 
because is well known for its good aquaculture practices by both the state and the private sector, 
then these questions about sustainability escalate to another level: who gives these 
certifications? How much the social and climate change issues are considered before calling it 
a “good practice”?. Perhaps Ecuador can be an example, if some of the issues that has been 
raised here in this thesis can be solved or at least exposed and first steps taken to solve them. 
 
At the moment, given the fact that the water of the Gulf is polluted by the shrimp farms and 
that this affects the species in the area, if we add the climate change layer the result is going to 
be infrastructure, shrimp ponds and shrimps disappearing. The results are illustrated in the 
following section: 



 
Figure 115: Pollution and Cut of mangrove already exist, Climate Change will affect shrimp farms´ production and 
infrastructure, increasing pollution and causing loss of capital. 
Elaboration: Wendy Chávez 
 
Ideas	for	Shrimp	Sector	to	cooperate	and	adapt	climate	change		

In the Gulf of Guayaquil, shirmp farms and communities shared the situation of lack of 
infrastructure and basic social services, and the menace of the pirates. These situations 
affect both stakeholders, being also the opportunities for them to cooperate in the space. At 
the moment, with respect to waste management there has been efforts made by some 
shrimp farms to help the communities by taking the garbage in boats with their waste to 
Guayaquil. The pirates issue has had a different treatment, for example in the province of 
El Oro  -in the south of the Gulf- the shrimp farms and the communities cooperate with 
surveillance to each other, informing when pirates are nearby the area. This, as it was 
explained before, has to do with the fact that there are smaller shrimp farms and smaller 
associations which has facilitated their level of cooperation.  

 
One of the plans of the previous government was to provide with energy to the shrimp sector 
in the Gulf. Based on an interview with an expert and former adviser of the Ministry of 
Productivity, the project was valued in 200 million dollars but was not executed at the end due 
to different circumstances such as disagreements in the amount of money that was going to be 
paid by the shrimp industry and because the project was an initiative of the President Correa 
and assigned to different ministries (usually when a project is assigned to different ministries 
this increases the need of coordination previous execution, and projects do not get to their final 
stage of implementation). However, there are intentions of the Ministry of Aquaculture of 
implementing the project, as recorded by Diario El Universo: “The Minister of Aquaculture 
and Fisheries…has announced the investment of some $200 million for the electrification of 
100 thousand hectares of shrimp in four years, so it estimates that exports in 2019 would reach 
$3,500 million, and could continue to lead the list of non-oil products” (El Universo, 2018). 
This last argument should be kept in mind because 200 million dollars is a big quantity of 
money that can be used in integral projects to also benefit the communities. Some proposals 
are going to be given in the last chapters of this thesis and the idea would be to see them as 
opportunities to develop the Gulf and for Ecuador to start changing behavior in a responsible 
way for future climate change events, and for developing a socially and ecologically 
responsible society. 
 
All this information is valuable because this makes it clear that the proposals to implement 
improvements are needed but it is equally important the understanding of the Ecuadorian 
system and budget in order to value if the project is viable or not. A high investment of the 
government for the private sector to be more competitive and increase their earnings, need to 
be also financed by them. Further proposals should have it clear how they are going to be 



financed. As it will be exposed in the proposals of this thesis, it is much better to invest in self-
sustainable projects that required a first investment but can operate with less cost.  
 
Another recommendation to prepare to climate change is to diversify the mono-production of 
shrimps, and more important, start working with production that can coexist with mangrove. 
Over time shrimp farms will need to invest more in reforestation so they can protect against 
climate change events, then it would be important to start shifting to a more sustainable and 
mangrove-friendly production. On the other hand, the topic of the persistent inequality in the 
Gulf should lead the stakeholders to think out of the box, and to impulse new tendencies 
socially and environmentally responsible. To share the space but limiting the way the 
ecosystem is affected, caring about the mangrove, practicing less invasive types of production 
and giving the communities the opportunities to generate income and develop ecotourism 
promoting ancestral practices, would be a shared-vision that can benefit the actors and also 
help to adapt to climate change. 
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PART	III:	THE	VISION	OF	THE	GULF	AND	THE	PARTICIPATORY	
IMPLEMENTATION	TO	ACHIEVE	IT.	
This last part of the thesis includes the analysis of the current situation of the communities, the 
landscape, and the production of the Gulf of Guayaquil based on Johanna Burger´s factors of 
the sustainable protection of the humans and the environment, and invites to an act of reflection 
about what is the ideal or desired vision for the Gulf. Based on the literature review and 
research about ecological stewardship, political ecology, and the current territorial order of 
Ecuador and other regulations, it is a call for Ecuadorians to think which way should we walk 
in the face of climate change. Elaborated from a public policy perspective, this part will show 
two proposals designed from the macro level of the public policy, and one proposal based on 
a landscape urbanism project, that allowed me to develop guidelines for the participatory 
management and development of the communities from Associations to possible 
Confederations. These chapters achieve to combine public policy, urban design and 
management as sciences that work better when working together.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Chapter	8.	The	Agreement	on	the	Ideal	or	Desired	Ecosystem	(The	Vision).	
To develop this section of the chapter I am going to analyze the current situation of the Gulf of 
Guayaquil, comparing it to the six factors to sustainable protection of the humans and the 
environment by Burger (2008) that has been fundamental bibliography for this thesis: 
 

 
Figure 116: Six factors to the sustainable protection of humans and the environment 
Source: Burger, 2008, p. 15 
Elaboration: Wendy Chávez 
 
In the following lines the current situation of each of these factors, regarding the Gulf of 
Guayaquil, is described: 
 

1. Governmental, institutional and public support (including financially).- Support is 
given to the 2 main stakeholders in the space. Ministry of Environment has developed 
a closer relationship with the Associations or communities, and the Ministry of 
Aquaculture is closer to shrimp farmers. A part of the support is ambiguous but of 
utmost importance because the complaints written by the Associations are hardly 
considered by the Ministries and few sanctions to shrimp farmers are in effect. There 
is no institutional support given in terms of basic services such as potable water and 
waste management, and most of what the communities have obtained has been through 
their own efforts and of NGOs that give them technical assistance. Basic infrastructure 
is urgently needed by the communities, for example in Santa Rosa (in Island 
Chupadores) to refill all the community with sand or rubble to avoid periodic 
inundation, as an integral system for waste management is urgent. There is vague 
support about sports facilities, energy and infrastructure because recently (in 2017) 
Cerrito Los Morreños was provided by the Municipality of Guayaquil with a place to 
play sports, an electric generator that can be used 7 hours a day, and a dock, due to 
constant demands of the population. Nevertheless, the communities have other needs 
that are not taken into account, for instance, in Cerrito los Morreños the community had 
identified the need of a communal bank that can give them access to savings accounts, 
commercial transferences and microcredits, and as a community they would like to be 
in charge of their finance administration to improve their quality of life.  Important is 
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to make it feasible for the youth to obtain professional o semiprofessional degrees 
through semipresent studies. The overall governmental intervention needs to be 
improved: sanctions should be implemented, the communities need to count with basic 
social services, and financial administration should be supported.  
 

2. Agreement of the ideal or desired ecosystem.- There is no written agreement of how 
the Gulf would be as an ecosystem for living purposes or production purposes. 
Although the Gulf was included as “Special Zone” in the “National Strategy for 
Biodiversity” 2001-2010, the Evaluation of the Strategy of Biodiversity in 2011 records 
that “still no comprehensive management of the Gulf and its biodiversity has been 
achieved” (p. 19 and 25). However, the visual analysis done among this thesis has 
shown that in the process, since 1959 the mangrove ecosystem has been converted 
intensely to large scale extractive activities, and at the moment when applying the 
division of 138.702,44 hectares of shrimp farms by 60.812,79 hectares of mangrove, 
the results is that there are 2,28 hectares of shrimp farms for every 1 hectare of 
mangrove.  A long-term vision is needed, considering that the Gulf cannot continue 
being exploited in this way because the ecosystem is going to collapse; the communities 
need basic social services, and both communities and shrimp farms need to adapt the 
infrastructure to climate change events that are going to occur. There is a complete lack 
of a vision agreed upon the stakeholders.  

 
3. Agreement on the goods and services that ecosystems should provide.- What the 

Gulf is providing at this moment are: shrimps to export to the rest of the world (shrimp 
farmers), and molluscs, fish and crabs to consume in the local market (Associations). 
Concessions given to shrimp farmers and communities, set the field, because these are 
the products they produce or exploit. However, what is not done is the work of 
designing a vision of how many hectares will be producing shrimp in the future, in an 
intensive or medium-intensive way, how many hectares are going to produce in an 
organic way, how we are going to renew concessions to agree on the production the 
ecosystem will provide. That is why this chapter is important to help proposing ideas 
towards these matters. 

 
4. Methods of monitoring the status of the ecosystem (including contamination 

status).- There is an absence of information: as it has been exposed in this thesis, the  
information was requested and there has been no answer by the Ministry of 
Environment. Pollution status of the Estero Salado is known and documented in the 
media, and some research studies, but there is no way to obtain up-to-date statistics 
about the quality of the water and sediment of the entire Gulf ecosystem. This is one of 
the reasons why Cerrito Los Morreños and ESPOL are proposing a project in which the 
ESPOL will develop the devices to measure quality of water and sediment and the 
community will measure them, all based on the fact that there is not information about 
the status of the ecosystem and pollution. 

 
5. Methods of evaluating the trends and changes within the system.- In this matter the 

Instituto Nacional de Pesca (INP) has done a good work to keep track of the capture 
size of the species that are exploited. It started in 2011, 2012 and 2013 with the 
participatory monitoring of the red crab, and in 2018 it started again the project but this 
time measuring capture size of red crab and mussels. Thank to this work, there are 2 
publications that have been relevant references for this thesis: (i) relative abundance 
and size structure of the red crab in the Gulf of Guayaquil, and (ii) protocols to measure 



the commercial capture of red crab. Iván Cedeño, as a consultant of the INP wrote the 
only document that relates red crabs to climate change events in the Gulf, indicating 
that the production of red crab is directly linked to environmental conditions but also 
gives an implicit recommendation to generate more consistent information to make 
accurate research, when saying: “the knowledge related to the relative abundance of red 
crab, is still insufficient in terms of continuity of the data series and lack of broad time 
scales, to define possible scenarios of how this can be affected, directly or indirectly, 
due to the effects of climate change in the long term” (Cedeño, 2014).  

 
6. Methods of managing or restoring components of the system.- For this factor is 

important to say that Ecuador counts with the Decree 1391 that rules reforestation in 
shrimp farm areas that were illegally occupied. Then, it counts with a legal instrument 
but it needs to be reinforced, actually at the moment the Gulf counts with more hectares 
of irregular shrimp farms (12.492,51) than hectares of the Reforestation Plan of 2018 
(732,25). This means that even though there is a legal instrument to enforce 
reforestation, more efforts need to be made to reforest the area, and this includes to 
eradicate illegal business that are occupying the Gulf. In 2008 the government ruled 
that irregular shrimp farms that do not make the efforts to be legalized were going to 
be taken back by the Ecuadorian State. During my intensive fieldwork I heard only 
about 1 shrimp farm that was taken by the state and then given to the Association Nuevo 
Porvenir (Naranjal) because it was abandoned by their owners. The regulations to get 
rid of illegal business have not been effective, and it is about time to start implementing 
them and thinking in an integrated public policy for reforesting the mangrove. 

 
I analyzed the six factors and understood that in the first place, the government has power of 
coercion to sit the stakeholders at the table, and is also able (1) to be a facilitator to define the 
ideal or desired ecosystem, (2) to define with the stakeholders the goods and services that the 
Gulf is going to provide. In conclusion, it can give support, opinions and feedback about the 
socio-ecological conflicts of the area and challenges of climate change. 
 
 
 
 



 
Figure 117: Government as facilitator for a participatory public policy design to define these 2 factors for the 
protection of humans and the environment 
Source: Burger, 2008. 
Elaboration: Wendy Chávez 

 
Then these aspects are primary important because based on them the government can design 
public policy. Based on all research that has been exposed in this thesis, analysis of the socio-
ecological conflicts and challenges of climate change, I propose the Gulf of Guayaquil to 
achieve this vision within the next 10 years.  
 

 
Figure 118: Vision of the Gulf of Guayaquil (Ideal or desired ecosystem). 

Elaboration: Wendy Chávez 
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As it is known, the definition of the vision should be a participatory process, as the systems 
thinking theory indicates, it should “clarify a path for optimizing the relationships among the 
parts of the system instead of the parts themselves” (Stroh, 2015, p.168) I have defined this 
vision with the objective to use it for developing my proposals and conclusions in this thesis. 
The reader should be aware that for the actual public policy to work the vision needs to be 
worked out with the stakeholders. Additionally, Stroh in his approach “Systems Thinking for 
Social Change” (2015) indicates that systemic change can be achieved by developing strategic 
plans that meet these three challenges. (p. 169): 
 

• Organizing the leverage points determined by a root cause analysis of chronic, complex 
problems. 

• Integrating the numerous critical success factors required to create something new 
• Streamlining choices among too many programs or priorities.  

 
In the following chapters I try to match public policy, new ideas and successful practices in 
order to achieve a desired vision for the Gulf based on the diagnosis of the relationships 
between the humans and the environment that have been exposed along this research.  
Chapter	9:	The	Proposals	from	the	Public	Policy	(Macro	and	Micro	Levels):	
The idea of my proposal of public policy is to implement at the same time 2 types of macro 
measures and one micro intervention that will help to start paving the way to the future. The 
pillars of the proposal at the macro level are: (a) New rules for shrimp farm concessions 
towards sustainable production, (b) Fiscal mechanism that can be applied to support the Gulf 
area, and at the micro level (c) the Floating market with participatory management, for the 
communities to start developing skills in managing infrastructure designed to be adapted to 
climate change. 
 

 
Figure 119: Three pillars of the proposal oriented to the vision of the Gulf. 

Elaboration: Wendy Chávez 
 
As public policies I propose these “New Rules for Shrimp Farm Concessions” and the “Fiscal 
Mechanism” to work together complying with the implementation of methods to monitor the 
ecosystem, evaluate trends and changes, and restore its components, and the “Floating market 
with participatory management” to be an opportunity for the community to develop social 
cohesion and new skills. 
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Figure 120: Macro and Micro levels of intervention of the public policy.  
Elaboration: Wendy Chávez 
 
 
The	Path	to	new	Public	Policy:	"Theory	of	Change"	and	"From	Research	to	Action".	
For my proposal I will use “theory of change” because it contains the concepts and 
recommendations for public policy that are needed in this thesis to propose solutions for the 
socio-ecological conflicts that were found during intensive fieldwork. The theory of change 
has been described and used by different authors, however I am using the definition of The 
Theory of Change Website, where material for research and action can be obtained: 
 

“Theory of Change is essentially a comprehensive description and 
illustration of how and why a desired change is expected to happen in a 
particular context. It is focused in particular on mapping out or “filling in” 
what has been described as the “missing middle” between what a program 
or change initiative does (its activities or interventions) and how these lead 
to desired goals being achieved.  
 
It does this by first identifying the desired long-term goals and then works 
back from these to identify all the conditions (outcomes) that must be in place 
(and how these related to one another causally) for the goals to occur”. 
 

Website of the Theory of Change 
 
 
I consider that having a vision is important to develop mechanisms but it is crucial to implement 
them to reach the vision, so here is exactly when public policy is needed: to implement the 
change, to certainly walk towards it. Having a vision comes useless when it can´t be obtained, 
either because of lack of knowledge about how to implement it, or different situations that 
could involve power issues among the stakeholders, corruption, lack of political will, budgetary 
reasons, along with a list of factors that can occur. As the following illustration shows, the 
implementation of the public policy is what makes it possible for the vision to become true. 



 
 

 
Figure 121: Implementation is needed to walk from the problem to the solution 
Source: Website of The Theory of Change 
Image credit: Sidney Harris 

 
 
Now, the Theory of Change does not only promote solutions or changes, but it responsibly 
recommends that these need to be based on evidence, so the solutions do not become worse 
than the problem.  
 



 
Figure 122: First comes the analysis of the situation before the design of the solution. 
Source: Website of The Theory of Change 

  
 
Under the umbrella of Theory of Change there are policymakers that are using the methodology 
“from research to action” which includes the idea of “policy informed by scientific evidence” 
promoted by The Abdul Latif Jameel Poverty Action Lab (J-PAL), a research center that is 
working in Latin America to improve the understanding and level of analysis of our policies, 
and promotes that before applying public policy at a large scale, we can evaluate the results of 
proposals first: 
 

The objective of the center (J-PAL) is to support the use of randomized 
evaluations, to train others in rigorous scientific evaluation methods, and to 
encourage policy changes based on results of randomized evaluations. 

JPAL´s website  
 
“From research to action” uses “randomized evaluations” to observe results and evaluate; its 
basic premise is to apply a different type of approach on each site, and then test which one 
works better. I consider that for public policy is better to implement a strategy that has already 
shown results (at least at a pilot level). This methodology is responsible; does not offer the 
implementation of an “untested” public policy but on the contrary, it involves the stakeholders, 
gives companionship during the implementation of the pilot, and “promotes a culture of 
evidence-informed policymaking” (JPAL´s website) before recommending the 
implementation. This is also aligned to the idea and the list of projects of Cerrito Los Morreños 
and ESPOL, where they have expressed their desire to work different projects in communities 
and evaluate how they go. They have said that if the implementation and results are successful, 
they will be very happy to share with other communities. The idea to work with communities, 
shrimp farms and government to implement pilot projects, makes sense and gives an excellent 
opportunity for current research and future action. 
 
 



Chapter	10:	First	Proposal	-	New	Rules	for	Shrimp	Farm	Concessions.	
The	Path:	Shifts	in	Ecology	towards	a	Systems	View.	
I would like to introduce two concepts that are going to be useful in the development of this 
chapter, since they reflect the complexity of the public policy field applied to ecology. Berkes 
(2004) in his study called “Rethinking Community-Based Conservation” proposes the need of 
“interdisciplinary conservation”, which goes together with the systems thinking approach of 
this thesis, that allowed to understand the way the Gulf is functioning, and the opinions and 
actions of the different stakeholders. He pleads that the question “does community-based 
participation work?” is the wrong question because sometimes it does and sometimes it does 
not but it is more important to learn about the conditions under which it does or does not work 
(p. 624). He states that a group of interdisciplinary subfields contributes to conservation, and I 
agree with this statement since the communities by themselves can make a big effort to preserve 
their environment and to manage conflicts, however they need support from other stakeholders 
to guarantee the sustainable protection of the ecosystem and even when the ecosystem might 
be damaged, the cooperation of the involved stakeholders can help to stop additional damage. 
With this I refer to the government, the shrimp farms, the ones who share and rule the space.  
 
The concepts that are necessary to build the proposal of public policy, are: 
 
 

 
Figure 123: Subfields that explore new approaches to social-ecological systems. 
Source: Berkes, 2004, p. 624.  
Elaboration: Wendy Chávez - Adaptation of the 6 subfields exposed in Berkes (2004), to the 2 subfields 
needed for this thesis. 

 
 
Berkes (2004) also considers that there has been a “shift” in ecology, that comes to be 
fundamental bibliography for this chapter. The shift has been manifested in these 3 concepts 
to approach ecological research: 
 
 

•Analyzes	power	relationships	among	actors	
in	the	way	decisions	are	made	and	benefits	
shared;	interprets	events	with	reference	to	
the	behavior	of	actors	in	pursuit	of	their	own	
political	agendas.	

Political	
Ecology:

•Promotes	an	integrated	view	of	economics	
within	the	ecosystem,	viewing	the	economic	
system	as	a	subset	of	the	ecological	system;	
concerned	with	a	wider	range	of	values	and	
a	longer	time	horizon.

Ecological	
economics:



 
     Figure 124: The Three Conceptual Shifts in Ecology 

Source: Berkes, 2004, p. 624 
Elaboration: Wendy Chávez 

 
 
Applying the theory to this case study, it can be said that the ideas that have been exposed 
along this thesis are related to the 3 shifts in ecology: to understand the Gulf as a whole 
ecosystem, to procure the “protection of the humans and the environment”, and in this chapter 
I recommend that the public policy proposals need to be developed in a participatory manner. 
I believe that writing this thesis and working in new rules (proposals) considering these shifts, 
makes it an avant-garde study that is unveiling conflicts, situations and possible solutions for 
the stakeholders to start changing behavior. 
 
Perspectives	to	develop	New	Rules	for	Shrimp	Farm	Concessions.	
The idea is to set new rules for new concessions. To talk about the vision, what the Gulf should 
be and produced, the stakeholders need to negotiate and act based on what is written in the 
Ecuadorian regulations with respect to the nature and its rights (Constitución del Ecuador, 
2018, Art. 71-74). In the case of proposals made by the students in the studio group of the 
Master of Human Settlements (MaHS) 2018, the vision is to have a 50% of the shrimp farms 
converted to other sources, so taking this example as a vision, I would propose to give the 
concessions with a set of patterns, aligning the shrimp farms´ concessions to a more sustainable 
ecosystem.  
 
For the concessions that are going to be given, one way of changing the monoculture of shrimp 
would be to rule would that a percentage of the land should be devoted to a diversified 
production: other species in an organic way and/or ecotourism. However, it needs to be 
considered that these ideas about diversification should be tested because the use of other 
species does not guarantee less predation, then addressing the complexity of the process, 
technical and scientific assistance should be included. They can be provided by ESPOL and/or 
Intituto Nacional de Pesca, since both institutions have been working and producing scientific 
knowledge related to the Gulf.  
 
To implement this policy, it would be necessary for the Ministry of Aquaculture to check the 
database of all the shrimp farm concessions that are about to expire, which means that they are 
finishing their 20-year concessions. At the moment, the information I count with for this thesis 
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does not include the dates of expiration, then the exercise of the calculation of how many 
concessions are going to be renewed could not be done but the guidelines to do it are going to 
be developed in this chapter.  
 
After identifying all of them, research can be made about the type of production they are 
having, to see if they are producing with intensive or semi-intensive use of antibiotics and other 
elements. Before giving a renovated concession, studies should be made and the environmental 
data should be used to make decisions. 
 
The proposal is to start the rule that 30% out of the 100% of land of each shrimp farm 
concession, will need to be restored. It is imperative to start restauration of the mangrove 
ecosystem for protecting the environment, the communities, the shrimp farms investment, and 
to adapt to climate change, for which the mangroves are a natural cushion. In the future, these 
restored areas can be used by the communities to sustainably exploit the mangrove and/or to 
develop ecotourism as part of their livelihoods.   
 
It is possible that in the path to go from few reforested areas to 30% of the Gulf reforested, the 
communities would like to first initiate a type of action such as the use of a small part of the 
land given back, for projects to breed species in an organic way. So the policy needs to be 
adapted in the way to the reach vision, depending on real life demands and issues. Here it 
comes again the importance of the communities having access to bank credits so they are able 
to finance different activities they would like to implement, or for example ancestral and 
climate change adapted infrastructure for ecotourism. So these is what I refer when talking 
about “randomized evaluations” for the implementation of the methodology “from research to 
action”; to think of these ideas and not to pass them automatically as public policy but test them 
first. 
 
These scenarios should be developed and chose with the communities, complying with the 
principle of “citizens´ participation” guaranteed in Art. 3 of the Territorial Order Code, that 
gives the guidelines for the way public policy should be executed under the “well-being” 
concept that rules our Constitution. It is fundamental for this chapter to make proposals based 
on the Ecuadorian territorial order, so they can be executable: 
 

“Citizens´ Participation: The exercise of this right will be respected, 
promoted and facilitated by all the organs of the State in a compulsory way, 
in order to guarantee the preparation and shared decision-making, between 
the different levels of government and citizenship, as well as the management 
shared and social control of plans, policies, programs and projects, the 
design and execution of participatory budgets of governments”. 

COOTAD, Art. 3 
 
For the application of public policy, the skills of the Associations should be taken into account. 
For example, at the moment there are 2 communities that have initiated their path in the organic 
shrimp farm production with help of the ESPOL. As ESPOL recalls: “the project started in 
May 2017, with the visit to 2 communities in the Gulf of Guayaquil: Santa Martha and 
Bellavista” (ESPOL, 2017).  The process was as follows: 
 

We proceeded to plant white shrimp in two pools considered by the project 
as control sites, which will allow in a period of 16 weeks, establish the 



protocols of cultivation of Penaeus Vannamei, suitable for artisan producers 
of the Don Goyo consecution site.  
 
It is important to mention that it is the first time that the community of the 
area receive training in the field of shrimp production. This information will 
allow the community to carry out a correct aquaculture management, friendly 
with the environment and in benefit to their family economy, especially in 
times of red crab ban. 

ESPOL, 2017. 
 
To sum up, this proposal of renewing concessions based on the premise of “70% shrimp farm 
and 30% for restoration and new diversified and/or organic production/ecotourism”, requires 
land concessions to be rethought and to design mechanisms that allow cooperative work among 
stakeholders. After defining the options (new set of rules) policy makers and stakeholders can 
apply a pilot project and analyze its results to select the actual policy to implement at a bigger 
scale. When referring to stakeholders and actors they are people from the communities, 
ministries, NGOs that have been part of the process, municipal, provincial and central levels 
of government. Sometimes the result is the recommendation to implement different types of 
interventions, based on the context of the communities and the particular characteristics of the 
space and social dynamics. The analysis of the context comes before the design of the public 
policy for the “from research to action” approach to be successful.  
 
 
 
The	Analysis	of	the	Context	and	the	Proposal.	
I believe that by adding the spatial perspective to the evaluations, more accurate studies can be 
made, for example in the Gulf there is a clear difference in the relationship between shrimp-
farms and communities, in Guayas and El Oro provinces. The difference is based on size of 
the Associations and shrimp farms that are part of the space, and how they deal with conflicts 
such as the presence of pirates that come nearby the area and steal the boats and motors of the 
communities, but also bounce into the shrimp farms with big nets to steal the shrimp. Then 
both groups of stakeholders are in frequent danger due to the crimes of the pirates. As it was 
pointed out in the interviews at the Vice ministry of Aquaculture: 
 

In El Oro province, there are many small shrimp farms, and they have worked 
with the communities in the matter of security because when they are victims 
of theft, it is better to associate to protect themselves. In Guayas province we 
have very big shrimp farms and each one is an island, each one has its own 
security system.  

Carofilis, D. Vice Minister of Aquaculture. 
Interviewed on 8 March 2018. 

 
This last comment shows how, the perception of the authorities is that there are different 
dynamics in these 2 parts of the Gulf, and they are related to the space and the way the 
stakeholders face the problem of pirates. What is expressed as “Guayas” is the north area of 
the Gulf and “El Oro” is the south, so I produced information to visualize the differences among 
these two parts of the Gulf: 
 



Area	of	the	Estuary	 Total	extension	of	
shrimp	farms	
(in	hectares)	

Number	of	shrimp	
farms	

Average	extension	
of	the	shrimp	

farms	(in	hectares)	
North	 103.185,84	 994	 103,81	
South	 35.516,60	 864	 41,11	

Figure 125: Extension, number and average size of shrimp farms (in hectares) in the north and south of the Gulf of 
Guayaquil 

 
Figure 126: Map of Shrimp Farms by size category in the Gulf of Guayaquil. 



Source: Ministry of Aquaculture. Elaboration: Wendy Chávez 
In the map it can be appreciated how the shrimp farms with the biggest extension are located 
in the upper part of the Gulf (Guayas province). In the south, there are small shrimp farms, this 
contributes to the argument of the Vice Minister of Aquaculture, saying that the dynamics 
between shrimp farmers and associations are different in both provinces. While in the south of 
the estuary no shrimp farm exceeds 1.000 hectares, in the north there are some of them that do 
exceed. Looking at the data and the distribution of frequencies of both sectors (north and south) 
some conclusions can be drawn: 
 
 

Range	of	hectares	 %	of	the	total	of	hectares	

From	 To	 North	 South	
0	 60	 60,20%	 82,50%	

60,1	 171	 22,90%	 13%	
171,1	 450	 13,10%	 4,20%	
450,1	 2000	 3,80%	 0,30%	

Total	north	and	south:	 100,00%	 100,00%	
Figure 127: Concentration of hectares by size of the shrimp farms in the north and south of the estuary 

 
 

 
Figure 128: Histogram of frequencies showing the concentration of shrimp farms by size. North (Guayas 

Province) 
Source: Ministry of Aquaculture, 2018. 
Elaboration: Wendy Chávez 



 

 
 

Figure 129: Histogram of frequencies showing the concentration of shrimp farms by size. South (El Oro Province) 
Source: Ministry of Aquaculture, 2018. 
Elaboration: Wendy Chávez 

 
 
As shown in the table and in the histograms, both parts of the Gulf present different 
characteristics in terms of the extension of the shrimp farms. The programs used for this 
analysis are: Excel, ArcGIS and SPSS (Statistical Package for the Social Sciences). When 
having a database, ArcGIS generates ranges of scales, that allows the researcher to understand 
the concentration of the data (map). SPSS generated the table of frequencies that was later used 
to build the previous datable that proved that 82,5% of shrimp farms in the south belong to the 
category 0-60 hectares, which can be considered small compared to the rest of the sample. 
Instead, only 60% of the shrimp farms in the north are small.  
 
Shrimp farms bigger than 60 hectares are distributed in this way: (i) 39,80% in the north and 
(ii) 18% in south. The number of shrimp farms differ by 130 (994 in the north and 864 in the 
south) but what is interesting and relevant is the difference in the average size, since the ones 
in the north are -in average- 2,53 times bigger than the ones in the south. 
 
 

Average	size	of	shrimp	farms	(in	hectares)	
North	 	 103,81	
South	 	 41,11	
Ratio		 	 2,53	

Figure 130: Average size of shrimp farms in the north and south (in hectares) 
Source: Ministry of Aquaculture, 2018. 



Elaboration: Wendy Chávez 
 
 
 
Now, it is necessary to add to the analysis, the size of the Associations that are present in both 
parts of the Gulf: 
 

 
Figure 131: Size of Association and Shrimp Farms in the Gulf. The south with smaller sizes. 



Source: Ministry of Aquaculture.  
Elaboration: Wendy Chávez 
 
As can be observed, also the Associations are smaller in the south. Having as a characteristic 
smaller shrimp farms and smaller associations, the relations among them seem to be different 
than in the north, however in order to make conclusions before starting public policy, focus 
groups with the stakeholders should be organized in order to characterize this relationship and 
test this hypothesis. The origin of this thesis was to understand and document the conflicts in 
the space, however the contributions of ideas for public policies need to clearly express the 
complexity of this issues because they do impact on people´s lives then a conscious process 
requires to double check premises that are used to develop policies.  
 
In this case and taking the opinion of the Vice Minister, and looking at the spatial data, I can 
offer so far, only a preliminary draft of guidelines to start the pilot for the new rules for 
concessions as a public policy: 
 
 

 
Figure 132: Analysis of Context of the South previous Policy Design 

 
New rules for shrimp farm concessions (pilot): The new concessions will be only 70% of 
the size of the previous concession. The other 30% will be reforested and managed by the 
community for diversified production or ecotourism, depending on the needs and dynamics of 
the Associations. The policy will also push for shrimp farms to lead clean and organic 
production, and for the Associations to test the breeding of organic shrimp or other species, 
with technical assistance of other stakeholders such as universities and research centers.  This 
public policy will promote law enforcement of the Decree 1391; finishing with the existence 
of illegal shrimp farms in the Gulf and empowering reforestation. 
 
The sections developed previously, have shown the complexity of designing public policy, and 
the importance of analyzing the context before the definition of the pilot project. I recommend 
to start the pilot in the South, given the assumption of the existence of better quality relations 
between shrimp farms and Associations, which will produce valuable information to make 

Analysis	of	the	South:

Smaller	shrimp	farms	and	
associations, compared	to	

the	North.

Higher	cohesion	and	trust	
levels	among	communities	
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generated	due	to	

insecurity	and	presence	of	
pirates.

Shrimp	Farms´interest	in	organic	
production:	Ecuadorian	shrimp	

farm	industry	working	to	have	the	
best	shrimp	and	free	of	

antibiotics	

Shrimp	Farms	producing	
innovative	ideas	and	trying	to	
lead	the	movement	of	clean	

production	of	shirmp	at	the	world
level	(Website	of	the	Cámara	

Nacional	de	Acuacultura,	2018).

Associations´ interest	in	organic	
production:	There	has	been	
implementation	of	organic	

shrimp	farms	in	other	parts	of	the	
Gulf,	in	the	hands	of	the	
communities	 (technical	
assistance:	ESPOL)



decisions before launching a public policy at a bigger scale (for the whole Gulf). I would also 
recommend to document the reactions of the northern area on the application of the pilot in the 
southern area, to adapt or confirm public policy guidelines. The adaptation or change for the 
north, can be made following the idea of randomized evaluations, to define another set of 
options for the north and compare the results before the decision of the final public policy for 
the Gulf. 
 
In the Studio class of the Master of Human Settlements 2018, Fareeha Sheikh, a student of the 
group in charge of developing landscape urbanism strategies, in her project “Reverse 
Colonization” proposed the conversion of 50% of the shrimp farms for implementing 
diversified production. This is a long-term vision (proposed by 2030) that can start with the 
public policy contributions made in this chapter, however is an honor for this thesis to count 
with the images of these project, to have a strong design strategy to show.  
 
The project also includes reforestation and the use of indigenous practices such as the 
“chinampas” -that are present in the 3 projects that are included in this chapter- and which are 
defined as “an ancient Mesoamerican method of agriculture that uses small rectangular areas 
of fertile land to grow flowers and vegetables on the surface of lakes and shallow lagoons of 
the Valley of Mexico. It is also called floating garden” (Website of Ecured, n.d). These projects 
call for the use of ancestral knowledge for the communities to have agriculture products in the 
zone and to be more independent of Guayaquil, since as it was shown in chapter number 4, the 
dependency between the Gulf communities and Guayaquil city is high.  
 
 

 
 
Figure 133: Existing scenarios and possible changes where mangrove is integrated to restructure aquaculture practices in 
the Gulf of Guayaquil. 
Source: D'Auria, Peek & Carofilis, 2018. Landscape Urbanism Studio: Guayas River Delta, Ecuador. MaHS at KU Leuven. 
 
 
The previous drawings illustrate the proposal made for the area of Cerrito Los Morreños. I 
quote Fareeha´s conclusion of her design strategies: 
 
 
 
 
 
 
 
 
 
 
 



 
Project 1: Reverse Colonization 
Various strategies discussed, explain the power of rehabilitation of natural systems. Starting 
with the process of sedimentation, if 50% footprint of every shrimp farm in the Gulf of 
Guayaquil turns back into mangrove through the restoration of hydrology it means the 
sediment will be deposited where it needs to rest. 
 
By half the farm being reforested into mangrove, it becomes a biofilter. The effluent water 
is being treated in the farm itself and similarly its cutting down on the hazardous effects it 
has on the estuary. The integrated ponds bring along with it the possibility of diversifying 
within each farm area in terms of use and produce and it helps to change the section which 
today is made up of monoculture and speaks loudly about extensive exploitation of the land.  
Fish, crab, mollusks and other native species that are present in the mangrove can be farmed 
organically.  
 
Lastly, the communities have different long canoe routes to the region where they fish and 
catch crab for survival today in the estuary. By providing routes through the shrimp farm 
the dikes become more than just being a protective wall. The boardwalk concept invites 
people in, it makes the farm a place of interaction and the spatial quality changes from being 
private, controlled and a secluded space to a land parcel that is public, inviting and without 
boundaries.  
 
The shrimp farm will be a hub for new job opportunities for coastal communities like 
Cerritos. Through the Eco-tourism that will flourish on its grounds coordinated with the 
Research and Education Centers, which have the potential to make community participation 
a rigorous activity. Similarly, the economy will remain stable with all the new production 
methods and exports with the revised costs of premium quality achieved through the 
practices of organic aquaculture (Joffre et al. 2015).  
 
The resultant achieved, will be a mosaic that breaks free from monotony and structures the 
fragmented rural coastal area of the Guayas Delta by dealing with the issue of a 
deteriorating ecology and stitching the landscape and water by incorporating and 
integrating the potential of the ‘Majestic Mangrove’. 
 

Fareeha Sheikh, 2018. p. 14 
 

 
Figure 134: Model representing the Proposal of New Rules for Concessions: 50% diversified and organic shrimp farms 
and/or ecotourism.  
Source: D'Auria, Peek & Carofilis, 2018. Landscape Urbanism Studio: Guayas River Delta, Ecuador. MaHS at KU Leuven. 

	
 
 
 



Chapter	11:	Second	Proposal	-	Fiscal	Collection	to	Improve	Living	Conditions.	
What	is	a	Fiscal	Mechanism	and	how	to	relate	it	to	Ecology	and	Economy?	
A fiscal mechanism is a “method or source through which funding is made available” (Business 
Dictionary website).  Another definition by (Morar et al., n.d.) explains the complexity of a 
fiscal mechanism: 
 

Fiscal mechanism’ functionality is defined by two components, namely by the 
level of conception that outlines the structure  of  the  mechanism  and  on  
the  other  side,  by  the influences of the environment in which it exists. 
Technical procedures, the instruments and the modalities of taxes 
administration, fiscal charge itself and the human action marked by 
ideologies, customs and subjective compulsions are fluctuations that 
determine the functionality of fiscal mechanism. (p.1). 

 
I would define a fiscal mechanism as an instrument designed by the competent authority in 
order to collect money further redistributed to the rest of the country. A fiscal mechanism can 
also limit of expand the action field of the collection, depending on the competences of the 
authority; for local contributions in Ecuador the Municipalities are the ones that rule and 
execute the collection, but national taxes are collected by the national authority and can only 
be modified or suppressed by the National Assembly. However, these definitions are very 
linked to the economic side of a fiscal mechanism, when in real life these mechanisms can also 
be incentives for changing behavior, consumption and social actions. An idea to use a fiscal 
mechanism in a sustainable way, would be for example to rule that the shrimp farms that have 
more mangrove surrounding them will have more tax deduction.   
 
Following with the topic, fiscal mechanisms go beyond the technical design and the projections 
of collection that can be made in an excel spreadsheet, they are related to words like 
“authority”, “human action”, “ideology” and “redistribution”, therefore the creation of a fiscal 
mechanism implicitly contains the political ideology of the groups that design it. It is also 
known that political parties related to more liberal and open market trends, are less oriented to 
generate more taxes based on production, and political parties that have a left or more social 
objectives, are much more oriented to the use of taxes and fiscal instruments to finance the 
needs of the poor.  
 
Given the fact that Ecuador is a country with high inequality I would say that is important to 
overcome this problem and invest in the conditions of living of Ecuadorians who need it. My 
orientation is to design a fiscal mechanism to reduce the inequality in the Gulf, because while 
the shrimp farms export their product and earn a lot of money yearly, the communities in the 
Gulf  (just to mention one aspect) lack of basic services. My idea is to propose a fiscal 
mechanism that generates the funding to implement basic services and give new opportunities 
to the communities in the area. The provision of basic services needs to be realistic and taking 
into account climate change events that are going to affect the communities, this is why, for 
instance, the proposal is not to extend pipelines that were never extended and that are very 
expensive, but to look for other means to provide potable water. In general terms, the proposal 
is to generate funds and to invest in infrastructure that allows the communities to be self -
sufficient.  
 



 
Figure 135: 2016 GINI Index by Nation. 
Source: GEOFRED, Geographical Economic Data. 
 
The previous map illustrates the GINI Coefficient in some countries of Latin America. The 
GINI coefficient closer to cero means “complete equality” and closer to one means “complete 
inequality”, and as can be observed in the map, Latin America is characterized for GINI 
coefficients that border the number 50. This is the most accurate explanation found in my 
literature review: 
 

“A Gini coefficient of 50 represents 50 percent concentration in a country’s 
income distribution. What does it mean to have 50 percent concentration in a 
country’s income? 
 
A Gini of 50 could mean that half the people share all of the income while the 
other half get nothing. In other words, a country that literally consisted of 
haves and have-nots in a 50-50 split would have a Gini coefficient of 50”. 
 

https://inequality.org/research/unequal-americas-income-distribution/ 
 
I do believe that the analysis made in previous chapters of this thesis, showing the lack of 
attention to the needs of the population in the Gulf and the earnings of shrimp farms, plus the 
analysis of inequality in Ecuador, are enough justification for designing a fiscal mechanism 
that can be used to develop the Gulf area. Before entering in the matter of the design of the 
fiscal mechanism, important concepts of the political ecology literature need to be introduced 
to learn about the two types of “policy instruments” that can be used: 
 



 
Figure 136: Policy Instruments - Political Ecology 
Source: CEPAL, 1995, p. 3 
Elaboration: Adapted by Wendy Chávez 
As can be learned, the fiscal mechanisms are related to the actual collection of money, and the 
non-fiscal are more related to rules and regulations, but this does not mean that they have to be 
separated. In fact, as it is going to be explained in the following lines, I propose that the design 
of the fiscal mechanism can rely on non-fiscal ones.  
 
The	Fiscal	Mechanism,	Law	Enforcement	and	the	Integrated	Proposal.	
The proposal is to work with 4 sources that are going to be part of a fund that will be devoted 
to the Gulf. The first step is to rule a percentage of retention of the taxes that shrimp farms pay, 
not to be redistributed as the rest of the taxes. The way the tax collection works in Ecuador is 
based on a redistribution principle for which the taxes are collected by the Servicio de Rentas 
Internas –SRI- (Internal Revenue Service), are unified and then redistributed to the whole 
country. The proposal is not to redistribute all the taxes paid by shrimp farms but to withhold 
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15% of them to be directly invested only in the improvement of life conditions of communities 
of the Gulf.  
 
A second idea would be to start generating climate change consciousness from the stakeholders 
through fiscal mechanisms. The proposal is to reduce taxes for the shrimp farms that have more 
mangrove surrounding them. This idea is a mixed of fiscal and non-fiscal mechanism that can 
generate a change of behavior in the shrimp farmers, nevertheless at the implementation level 
it needs to be double checked because the accountability of fiscal mechanism requires most of 
the time very detailed analysis case by case. The creator of this idea was Federico Koelle, in 
his contributions for this thesis (12 August 2018). 
 
Two other sources will come from the law enforcement of regulations that already exist but 
have not been completely implemented, or at least for this thesis no information of the 
application of these regulations was given. Specifically, the Articles 78-80 of the Unified Law 
of Environment, which describes and mandates how to manage hazardous waste:  
 

Art. 79 – Unified Law of Environment, 2015: 
a) Solid, pasty, liquid or gaseous wastes resulting from a production process, 
extraction, processing, recycling, use or consumption and containing any 
substance that have corrosive, reactive, toxic, flammable, biological-
infectious and / or radioactive substances, which represent a risk to human 
health and the environment according to the applicable legal provisions. 

 
The National Environmental Authority is the one that determines the danger of these materials 
and as described in Art. 78 “Without prejudice to the state protection of the environment, all 
citizens and especially promoters of hazardous and/or special waste management, have the 
responsibility to collaborate from their respective scope of action, with security measures and 
control of said materials”. This clearly indicates that every Ecuadorian, and Ecuadorian 
institutions and different levels of government, should be a custodian of their environment in 
terms of speaking when hazardous materials are used.  
 
In the production process of the shrimp farms, it is involved the use of metabisulphite, as 
recorded in interview with the Vice Minister of Aquaculture: 
 

We have asked the shrimp farms to implement a protocol for the treatment of 
metabisulphite. This is used to keep the shrimp in good condition from the 
pond to the packing place. The packing places are at 1,20 or maximum 3 
hours from the shrimp farm; in that journey the shrimp goes with ice, with 
metabisulphite, there is a treater from the packer who treats the shrimp, takes 
out the shrimp from the pool (the shrimp is still alive), he puts it in a tank 
where there is water from the pool, adds a previously measured amount of 
metabisulphite, the shrimp die, they take it with the water, and the ice and the 
car goes away to the packing house. 
 
For that water that remains with the pond, there is a protocol that says do not 
the put it back in the Estuary: put lime (a measure of lime or calcium oxide), 
have it approximately 1 hour, that neutralizes the metabisulphite and there 
throw the water.  

Carofilis, D. Vice Minister of Aquaculture. 
Interviewed on 8 March 2018. 



 
I do not count with the results of water samples of the Gulf area in order to confirm that the 
water that is mixed with metabisulphite is really neutralized before putting in back in the 
Estuary, but the objective of this law enforcement proposal is to execute the regulations, by 
measuring the quality of the water that is being used by the shrimp farms -and put back in the 
Estuary- and apply monetary sanctions for the ones that are not complying with the law. This 
will generate responsibility from other actors in the space, and will be a good asset for the 
protection of the environment.   
 
Finally, another point of this integrated policy will be to analyze trends and changes in the 
Gulf, because the absence or presence of species can be related to toxic materials, then research 
made by the National Institute of Fishery is needed to inform this policy, and based on that 
research sanctions can be applied, and generate consciousness about the permanence of the 
species in the Gulf. 
 
 

 
Figure 137: Elements of the integrated proposal 
Source: Burger, 2018. 
Elaboration: Wendy Chávez 

 
It is important to say that this type of integrated proposals also sit at the table of the 
implementation, different organizations and give their work a plus because each one of them 
can see how is contributing to the policy. In this case, for instance, the National Revenue 
Service will be the institution in charge of collecting the money and have the accounts up-to-
date to know the amount of money the Gulf counts with, the Ministries of Aquaculture and 
Environment can work in an articulated way to execute the protection of the environment 
through the application of the Unified Law of Environment. The National Institute of Fishery 
will do research to inform the public policy process, and the community will be benefited by 
innovative projects. This proposal however, does not point the local or provincial government 
as the ones in charge of the implementation, because it would be better for the community, the 
NGOs that give them technical assistance, and the ministries in charge to decide which would 
be the entity that receives the money for implementation. 
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Innovative	Projects	to	use	the	Fiscal	Collection.			
The fiscal mechanism and collection of monetary sanctions will feed a funding for the Gulf. 
The question now is how to use the money and increase quality of life of the population in the 
Gulf. For this part I am going to use another of the projects of the Studio class MaHS 2018(¿?) 
designed for Cerrito de los Morreños. It clearly expresses the landscape transformation that the 
area will have in terms of design, and how this will improve life conditions in the face of 
climate change events. As can be noticed, one of the valuable aspects of this thesis is the 
integration of public policy, law analysis, and landscape urbanism proposals, that should work 
together to implement projects for the Gulf.  
 
The proposal I am presenting was designed by Mara Tomulescu, student of the Studio Class of 
the MaHS 2018 and is called “Towards A Self-Sufficient Coastal Community”. It promotes 
the use of waste for energy, rainwater harvesting, permaculture, education and research, and 
the integration of aquaculture and agriculture activities. Mara´s project is interesting from the 
economic point of view because it requires an initial investment that can be given by the fiscal 
collection proposed here, but the idea is to invest in infrastructure that allows the community 
to be self-sufficient over time.  
 
An aspect to consider is that Mara´s proposal is made for Cerrito de los Morreños, however the 
fiscal mechanism proposed in this chapter was designed with the objective to collect funding 
to implement a pilot of the project and after evaluating its results, to apply it (with the required 
adaptations) in all the communities of the Gulf, so all of them can harvest their own water and 
use their waste for energy. The fiscal collection -with support from the central government and 
the law enforcement of the ministries-, will be the vehicle for implementing these projects in 
all the communities increasing their living conditions. In the following lines I am citing Mara´s 
description of her work, pictures and sections: 
 
 



 
Figure 138: Before and after perspective for Cerrito Los Morreños. 
Source: D'Auria, Peek & Carofilis, 2018. Landscape Urbanism Studio: Guayas River Delta, Ecuador. MaHS at KU Leuven. 
 
Project 2: Towards A Self-Sufficient Coastal Community 
 
The strategic project tackles the scarcity of resources and their interconnectivity in one of the 
main coastal villages located in the Estero Salado, Cerritos de Los Morreños. Looking at water 
scarcity, that has been one of Guayaquil’s constant problems, food security, energy sufficiency 
and skill-based education, the proposal consists in an autonomous village that will become the 
estuary’s outpost and model for reducing dependency on the city, self-sufficiency and climate 
change adaptation practices, while doubling its population. 
 
In the face of rising sea level and increase in precipitation and future El Nino Events, the design 
proposes a managed retreat of the village upwards the hill along which Cerrito has developed, 
in order to protect from future floods, as well as to leave room for nature’s most resilient 
barrier, the mangrove. 
 
The project’s strategy is to take advantage of the increase in precipitation and El Nino events 
by proposing individual roof rainwater harvesting systems and several collection reservoirs 
along the hill that gather water through run-off from the slope. The reservoirs provide part of 
the necessary potable water for the village through a slow-sand filtration system, while the rest 
of the water is used for irrigation. 
 
As lack of water was one of the main factors leading to the village’s lack of agricultural 
practices, harvesting water will lead to food security. The project proposes to implement 



agroforestry along the hill, using local vegetable fruit trees and plant species that will function 
in a permaculture system.  
 
The chosen species need the least water from irrigation, as well as provide the most nutrition 
and calories for the villagers. Brackish water species, such as taro, are used in the lower areas 
of the village in order to reduce fresh water consumption, as well as to be part of an integrated 
agriculture-aquaculture system. Using these agricultural systems will reduce the need for 
fertilizers, as an ecological cycle is created between the various types of agriculture. 
 
In order to reduce dependency on the city for fuel, as well as reduce climate change impacts, 
the design proposes use of renewable energy systems. The first strategy is to transform the 
village into a solid waste collection point, that will further on transform the waste into energy 
through a waste-to-energy plant.  
 
Secondly, in order to provide sufficient energy, agrivoltaics are used on the agricultural plots 
that grow root vegetables and need less solar exposure (sweet potatoes, yams). The project 
proposes the village to become a self-sufficient outpost and a model for the other communities, 
therefore a new community center and a new school are implemented along the public area of 
the village (at the foot of the hill). These will serve as knowledge and education centers, 
enabling the villages throughout the estuary to acquire new skills and knowledge related to 
sustainable practices – agriculture, water harvesting, energy. 
 

Mara Tomulescu, 2018, p.24 
 
 

 
Figure 139: Section that indicates the innovative projects for Cerrito Los Morreños (part a). 
Source: D'Auria, Peek & Carofilis, 2018. Landscape Urbanism Studio: Guayas River Delta, Ecuador. MaHS at KU Leuven. 
 



 
Figure 140: Section that indicates the innovative projects for Cerrito Los Morreños (part b). 
Source: D'Auria, Peek & Carofilis, 2018. Landscape Urbanism Studio: Guayas River Delta, Ecuador. MaHS at KU Leuven. 
 

 
Figure 141: Picrtures of the Model made for the Studio Class. 
Source: D'Auria, Peek & Carofilis, 2018. Landscape Urbanism Studio: Guayas River Delta, Ecuador. MaHS at KU Leuven. 
 
Chapter	12:	Third	Proposal	-	The	Floating	Market	with	Participatory	
Management.	
The	Micro	Level	Proposal.	
The previous proposals were designed from the public policy perspective, thinking of the 
central government as a proposer of 2 initiatives that are useful for the Gulf and that were 
elaborated after a detailed analysis of the situation in the area. The proposal of investing fiscal 
collection in innovative infrastructure in the Gulf and applying new rules for the shrimp farm 
concessions, are measures that need governmental support because they imply changes in 
national regulations. Studio projects of the MaHS 2018 were developed with innovative ideas 
towards generating development in the area in the face of climate change, and were good 
material to set a vision of the Gulf from the design perspective. The added value of the previous 
sections of this chapter has been to show how interesting it is to match public policy and urban 
design and to understand how they can work together.  
 
Public policy can also work on a different level, for instance, the last proposal that is going to 
be presented in this thesis, it is a micro level intervention which can be managed directly 
between the communities and the local and/or provincial levels of government. There is no 
need to change regulations or laws, in fact what is needed is the use of instruments and current 



regulations in order to implement the changes. Another difference between this proposal and 
the two previous ones is that this was developed based on the landscape urbanism project of 
Amina Kaskar, “Riverbank Markets” meaning that the public policy proposal may be 
developed to implement her project, which is a way to show how urban design, participatory 
management and public administration can work together. Then, instead of starting this project 
from the public policy perspective, I am going to start with the design and then develop the 
participatory management model for financing and implementing it. 
 
The	project:	Guayas	River	Delta	Riverbank	Markets.		
The project was developed by Amina Kaskar, in the Studio Class of the MaHS 2018, and is 
thought to promote places of exchange for the communities of the Gulf, reverting the current 
situation of dependency that these communities have with Guayaquil. The vision to the future 
is to have a network of markets that are built with floating infrastructure adapted to climate 
change. I show in this thesis: her proposal, drawings and sections. 
 
Project 3: Guayas River Delta Riverbank Markets 
…Instead of being highly dependent on the urban areas for access and services, rather that the 
coastal areas are able to utilize their rich landscape to source water, as well as to provide a 
preliminary defense from the risks of climate change. The landscape at the Southern tip of the 
Gulf is a very important asset that will not only self-sustain itself but could possibly provide 
valuable resources for other areas in Guayaquil.  
 
Through the research, floating infrastructure, emerges as a common typology for ways of living 
with estuarine water. We can look at many case studies, not only from Latin America, but from 
around the world including Cambodia, Thailand, Vietnam, China and Nigeria that have 
historically been drawn towards water, working together, instead of against it. Many 
specialized techniques for doing this can be seen in communities living on boats, house built 
on silts and floating buildings using raft-like systems. These are gesture of gently touching the 
landscape and not over-exploiting it. 
 
Floating settlements can potentially be a solution to growing problems of rapid coastal 
migration and population growth, climate change and marine ecology imbalance; addressing 
sea level rise, illegal fishing, coastal development, coastal protection and exploited resources.  
 
The idea of floating infrastructure is to imagine that the city could be temporarily expanded to 
allow for sporadic population increases from tourism or refugees and the patterns of daily 
migration by fisherman, shrinking back down again when they leave. More and more seeing a 
move away from city centers and a towards a fluidity of space. In Guayaquil the people have 
already started improvising to deal with the effects of flooding and have created management 
systems to compensate for lack of service provision. People are initiating waste management 
projects by collecting waste on canoes along the estuaries to deliver to the depots. This self-
organization is something that drives the resilience of the city of Guayaquil.  
 
What if the riverbank market could be something that belonged to the people, that could use 
the methods highlighted to become something integrated with the water, floating, utilizing 
the networks of the fisherman and waste collectors on their canoes, creating a hub for 
collective exchange of crabs, fish, agriculture, potable water, services and professional skills, 
electricity and the collection and recycling of waste. The market could be something 
decentralized and flexible that forms part of a network of markets distributed along the 



estuaries connected to floating or water-based settlements. Using the current mode of the 
water mobility experience to accommodate a self-sustaining 
economical model for the community.  
 
Based on this, it can be concluded that, globally there is a drive for discovering systems that 
work with issues of climate change, population increase and poor infrastructure delivery. The 
implications this can be used to re-script our conceptions of what our cities can be in the future. 
It will be futile to build barriers to these issues, as these barriers do not address the complex 
matrix of the activities within cities. 
 

Amina Kaskar, 2018, p. 20. 
 
 
 
Implementation	of	the	project	using	the	current	territorial	order:	
Before starting this part of the chapter I need to clarify that Amina´s project includes a long 
term vision and the creation of future floating villages in the Gulf of Guayaquil for communities 
to live in infrastructure adapted to climate change. By now, the management proposal that I am 
going to elaborate and present, only covers the way the current towns can get together using 
the mechanisms provided by the territorial order code, and how they can start developing 
floating infrastructure as soon as possible. The learning process of the communities, during the 
implementation of this part of the landscape urbanism project, will contribute to the future 
vision for developing more climate change adapted villages in the Gulf. 
 
Out of the analysis of the 3 studio projects that are included in this thesis, the floating markets 
is the one that can be implemented within the instructions of the current territorial code of 
Ecuador, using the mechanism called “Mancomunidades” (commonwealths) or “Consorcios” 
(consortiums). The territorial code allows the creation of these organizations in order to 
implement projects. Therefore, using the legal framework, my recommendation for the 
implementation of the floating markets is to initiate with the creation of a “consortium” with 3 
members: the Puná Parish, the Municipality of Guayaquil, and the provincial government of 
Guayas: 
 

Form of creating commonwealth organizations: COOTAD 
Article 285.- Commonwealths and Consortiums.- The Decentralized 
Autonomous Governments, regional, provincial, district, municipal or rural 
parish … can create commonwealth with each other, in order to improve the 
management of their competences and favor their processes of integration, in 
the terms established in the Constitution and in accordance with the 
procedures and requirements established in this Code. 
 
When the pool is between two or more autonomous decentralized 
governments at the same level of government that were not contiguous or 
between decentralized governments at different levels they will denominate 
consortium. 
 
The commonwealths and consortiums that are constituted may receive 
financing from the general budget of the State for the work or project object 
of the pooling, depending on the importance of the work or project, previous 
approval by the government central. 



 
The commonwealths or the consortiums have the following benefits (Website of the National 
Council of Competences, 2018): 
 

• They identify common problems and a general solution is proposed. 
• Promotion of local development jointly 
• Social and territorial cohesion between populations 
• Greater quality and efficiency in the provision of public services 
• Greater economic, financial resources and greater technical capacities. 
• Greater debt capacity and greater access to credit 
• Strengthening of the levels of government members of the Commonwealth 
• Enables the creation of public enterprises of the commonwealth. 
• Uniformity in the modality of management of a competition, which allows to optimize 

resources. 
 
I suggest that part of the lobby efforts for the legal creation of the consortium, should be done 
by the Associations of the Sustainable Use and Custody Agreements (SUCAs) of the Gulf, so 
the leaders of the communities can actively be involved in the consortium. Then, by using the 
legal mechanism authorized in Art. 67, the Puná Island, where Cerrito Los Morreños belongs 
(and for which this landscape urbanism project was designed) can request the creation of a 
“public enterprise” which is entitled to form public-private partnerships, ask for credits and get 
international cooperation:  
 

Attributions of the parish level. Art. 67. COOTAD 
Request the creation of “public enterprises” of the rural parish government 
or of a commonwealth of them, according to the law (Literal i) 

 
Based on the regulation that rules the functions of public enterprises, they count with two 
management and administration bodies: (i) The Directory and (ii) the General Management 
(Decreto Ejecutivo 822, 2015, Art. 2) both have to work together in the strategic and operations 
planning of the organization. Again, here in the public enterprise, it is important that the leaders 
of the Associations of the SUCAs and the communities are legitimately considered as part of 
these levels, so the project can legally take the needs of the communities as inputs. A public 
enterprise can ask for credits or credit lines and can also contract out services (Decreto 
Ejecutivo 822, 2015, Art. 9). 
 
I propose the use of these legal mechanisms because the project designed by Amina included 
a total of 13 communities, and it would be very potent to start it as a pilot and an example for 
other parts of the Gulf. Since these communities belong to Puná Island, and to the Municipal 
Government of Guayaquil and to the Provincial Government of Guayas, they can gather and 
request to these levels of government the creation of the consortium with these specific 
conditions of taking part in the bodies that conform the public enterprise that will be created to 
manage the project. As it can be seen, the level of disaggregation of this micro-level project is 
deeper than the previous ones, because is focused in how to fund it, implement it but also in 
how to manage it with representation of the communities and associations.  
 



 
Figure 142: 13 Communities (black dots) that are going to be benefited by the Floating Market (red dot) 

Source: D'Auria, Peek & Carofilis, 2018. Landscape Urbanism Studio: Guayas River Delta, Ecuador. MaHS at KU Leuven. 
 
  
The	activities	of	the	floating	market.	
The market will be useful for different purposes, among them water mobility and exchange are 
the main important ones but the project is design to work together with the implementation of 
the previous projects cited in this chapter, meaning that the public policy proposals and the 
urban design projects, are oriented to the same vision (living conditions improved, services 
provided, climate change adapted infrastructure, mobility and sustainability). Then, the 
activities of the floating market go along with what has been exposed. At this point we can 
have a clear idea of the vision: 
 

“A water mobility network of local canoes will circulate the canals between 
the chinampas, as well as within the estuary for fishing and crab-catching. 
Bigger boats will travel along the existing creek taking organic waste to the 
chinampas, and collecting agriculture, collecting water from the reservoir 
and serving as a means of public transport. Platforms will be located at these 
areas, allowing the boats to exchange goods. This is also apparent for the 
aquaculture areas, with oyster farms and fishing nets, which has the main 
market platform that not only serving the fisherman but also serving as a 
public space and ecotourism attraction. Novelty boats are used for tourism”. 
 



Amina Kaskar, 2018. 
 
 
 

 
Figure 143: The proposal shifts the dependency on Guayaquil and creates a new self-sustaining coast. 

Source: D'Auria, Peek & Carofilis, 2018. Landscape Urbanism Studio: Guayas River Delta, Ecuador. MaHS at KU Leuven. 
 
 
 
And for the future, the vision for the new floating villages will be: 
 

“The proposal includes the implementation of floating incremental villages, 
protecting the communities from sea level rise. They are also important in 
accommodating the population increase due to the increase work force in the 
area. These floating villages will include sustainable strategies for solar 
energy, rainwater harvesting, grey water recycling, public spaces, brackish 
water chinampas and sustenance farming. Biogas and methane production 
will be used for small-scale electricity consumption”.  

  
Amina Kaskar, 2018. 

 



 
Figure 144: The market and the vision of the Gulf. 

 



 
Figure 145: The floating market is a place of exchange that will increase mobility in the area. 

Source: D'Auria, Peek & Carofilis, 2018. Landscape Urbanism Studio: Guayas River Delta, Ecuador. MaHS at KU Leuven. 
 
 
Participatory	Management	for	the	Sustainability	of	the	Floating	Market.	
 

 
Figure 146: The floating market is a place of exchange that will increase mobility in the area. 

Source: Amina Kaskar, MaHS 2018. 
 
The floating market is designed with the vision of the Gulf, and will offer a change of paradigm 
as well as the other projects discussed in this chapter. None of them is contradictory, they 
contribute to the same vision of development and adaptation to climate change. In this section 
I will develop the management model for the floating market. 
 
In the first place, after financing the infrastructure of the market, it is necessary for it to keep 
working as a profitable infrastructure, that is why a management model is needed. In the case 



it works as it was previously indicated, which means in the hands of a public enterprise that 
counts with representation of leaders of the communities and the parish, municipal and 
provincial levels of government, the proposal is to charge a monthly fee for the market stalls 
which will be devoted to two main uses: (i) the maintenance of the infrastructure and (ii) 
contributions for research about indigenous or ancestral practices to adapt to climate change. 
The later can be directly related to the first project of this chapter, which offered a “Research 
and Education Center”, which even if cannot be done at the same time that the market is 
developed –since it is to be done through changes in the national regulations that may imply 
that will take longer-, can be implemented in a small office inside the market to start developing 
knowledge. For this the communities can count with the help of NGOs and ESPOL.   
 
Besides the management of the physical infrastructure, this project will also become a matter 
of managing and strengthening social infrastructure. For the market to be an asset for the 
communities, it is needed that the Associations pass through a process of training and 
empowerment as a big and strong organization or “confederation”. The new floating market, 
is to be a “collection center” for all the Associations as a “confederation” to sell products to 
the intermediaries of Mercado Caraguay and other buyers, which give them the strength to 
manage prices.  
 
Some products such as the crabs, cannot be kept alive for a long time, so the associations will 
have an opportunity to apply “zoning” strategies to catch crabs in different areas different days, 
and in this way will avoid overexploitation of the mangrove. On the other hand, as part of the 
equipment of the market is important to acquire refrigerators and freezers to be used by the 
confederation to keep the production of molluscs, fish, and other species. This will inevitably 
lead to the training of the community in health and sanitary practices, for which they can count 
with the Agencia Nacional de Regulación, Control y Vigilancia Sanitaria –ARCSA- (National 
Agency for Health Regulation, Control and Surveillance) which offers training for this matters 
to the operators of markets´ stalls in the country (Website of ARCSA, 2018).  
 
For developing their training in these matters, the project that is already being developed with 
ESPOL for the “commercialization of the red crab” will be very useful. For this part of the 
thesis, Vanessa Rodríguez, expert in local development was interviewed, and her vision was 
an excellent contribution for this chapter. She indicated that: 
 

 “If the idea is to work as a group of Associations, one of the proposals will 
be to work in a process that goes from the “design of the brand” to the 
“commercialization of the brand as a product of export”. 
 

Rodríguez V., expert in local development. 
Interviewed on 18 July 2018. 

 
 



 
Figure 147: Development of the Associations (social infrastructure using physical infrastructure) 
Elaboration: Wendy Chávez based on interview with Vanessa Rodríguez on July 18th, 2018 
  
For this to work is important that the communities trust each other and value working together, 
because they have much more to win if they work as a confederation; the contrary would spoil 
the results of the project. To achieve success and the vision of the Gulf it is necessary a shared 
and participatory management. Work in associativity will increase the volume of their 
production and they will be more competitive for delivering products to big restaurants, at the 
same time that will increase their power to negotiate prices. Having the infrastructure proposed 
by the design project will help the community to develop these skills on site, and to improve 
their quality of life over time.  
 
Another point of the project is that the new market will be a touristic destination for tourists 
from Guayaquil, who can travel to the market to eat at the restaurants that cook local food, and 
can also acquire the products with the local brand. This will also generate tourism to the 
communities around the market in the Gulf, which is one of the plans of the previous projects 
for developing the area. In conclusion, the implementation of this project is feasible and will 
bring advantages to the communities in physical as well as in social infrastructure. 
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Conclusions.	
This research passed through different stages, being first designed to be a descriptive study of 
the socio-ecological conflicts and the challenges of climate change, which was already a 
mission. During the construction of the arguments and through the selection of the systems 
thinking methodology to analyze the relations among the involved stakeholders in the space, 
the topic started developing from different perspectives and enriched my own view as a 
researcher. In the end, the work gathered concepts from various sciences and developed a 
narrative for understanding the situation of the Gulf of Guayaquil and for proposing 
comprehensive solutions towards a vision of improved quality of life and sustainable protection 
of humans and the environment. 
 
The conclusions can be drawn for each part of this thesis. In this way, for the Part I which is 
the Context of the Gulf of Guayaquil and the case study Manglares Don Goyo, it can be said 
that at the ecosystem has suffered the conversion of mangrove areas to shrimp farms since the 
70s, and in this path Ecuador had lost in between 50%-70% of its mangrove in the Gulf. One 
of the characteristics of Ecuador is to be a rich country in resources, but that has taken a long 
time to value and defend them, that is how in 2008 the rights of nature were finally written in 
the Ecuadorian Constitution. Another topic that this thesis highlights is the importance of 
studying nature and its relation with the humans, and this is relevant in this study because a 
fundamental part of it is the description of the communities that live in the Gulf and how they 
survive and depend on the mangrove ecosystem. Going deeper in the analysis of the people´s 
conditions of living, this thesis also points out the lack of public services, the income inequality 
that is generated in the space, the constant damage that the ecosystem experiences regarding 
fell of mangrove and pollution committed by shrimp farms and not sanctioned by the 
government.  
 
The findings of this thesis are the socio-ecological conflicts that are explained in Part II, that 
were observed during intensive fieldwork and were further developed and drawn in a section 
to illustrate how climate change is going to increase the current conflicts. The conflict about 
the use of the same space and resources –also called tragedy of the commons-, that occur 
between the Associations and the “independents”, is solved by signing an agreement between 
these two groups, that includes a payment from the independents to the Associations, since the 
last ones are entitled to the surveillance of the area and with this fund they can keep monitoring 
it. It is also a good way to solve the conflict since it makes the “independents” to also look after 
the area, and protect it from other independents (without contract) and pirates that come to 
harvest in it. On the short-term the measure is working and is an interesting example of how 
communities can solve issues without governmental intervention, however, is not a long-term 
solution and will bring consequences to the species in the Gulf. With fewer species and adding 
climate change as a layer, the conflict will be increased and the stakeholders will need to face 
a change of behavior.  
 
The conflict between the communities and the shrimp farmers is very related to the conflict 
between the communities and the government institutions since some shrimp farms have 
practices that endanger the ecosystem, such as the fell of mangrove and the pollution of the 
water due to the use of substances that alter the quality of the water. Executive government 
institutions show a kind of inactivity about taking measures to sanction the offenders, and does 
not offer an accessible way for the citizens to check on the up to date ecological characteristics 
of the Gulf, such as its quality of water or sediment. When the climate change layer is added 
to these characteristics, the conclusion is that communities and shrimp farms are going to 
experience loss of infrastructure due to the lack of mangrove that works as a cushion against 



sea level rise and precipitation, and that has been disappearing.   There is also a conflict between 
the communities and the “decentralized levels of government”, especially with the municipal 
one, because it has not complied with the basic needs of the population that are guaranteed to 
them in the Ecuadorian Constitution. In general terms, the Gulf presents the highest deficit of 
health centers in the whole city, and the lowest percentage of coverage of sewerage, potable 
water, and waste management. None of these situations contributes to the resilience of the 
communities. 
 
The current situation is that there is not a shared vision or desired ecosystem among the 
stakeholders. There are no proposals offered from the government to improve quality of life of 
the population considering climate change events; this means that there is no plan to adapt 
infrastructure to facts that will happen in the area. The Ministry of Environment published 17 
years ago (in 2001) an in-depth study about the loss of infrastructure and the capital at risk (in 
million dollars) and the overall effects of climate change in the Gulf under three scenarios 
(basic, moderate and severe); nevertheless, before this thesis, this study had not been taken as 
an input for designing public policy or infrastructure. It is time to start physically and mentally 
adapting to climate change, to develop resilience. In this long path, communities have 
understood their role and took their destiny on their hands, developing collective action and 
social innovation, executing by themselves systems to cover their needs of potable water, 
electricity and waste management, and insistently requesting for health and education services 
from the government. 
 
The added value of this study comes in Part III when it first develops a vision based on the in-
depth analysis of the socio-ecological conflicts and the challenges of climate change, that will 
benefit the stakeholders and promote a healthy environment considering to tackle the issue of 
pollution and highlighting the need for practices that contribute to sustainability. This vision is 
also based on the objective to address inequality which is a grave condition in Ecuadorian and 
Latin American countries and is repeatedly mentioned among the thesis. This last part offers a 
combination of sciences showing how from the public policy, the landscape urbanism, and the 
participatory management fields, the communities, the government and the shrimp farms can 
consciously work towards the resilience and the adaptation that are required to guarantee a 
better quality of living. The actual mix of proposals of physical infrastructure adapted to 
climate change, fiscal mechanisms to collect money to invest in self-sustainable projects, the 
new rules for shrimp farm concessions respecting the environment and inviting to a new era of 
reforestation, make of the proposals a comprehensive way of understanding and reaching the 
vision. 
 
The last part was tough to develop because it integrated the Ecuadorian legal framework, the 
landscape urbanism proposals, the public sector dynamics, the interest of private sector and the 
dynamics of the communities to propose solutions that can be executable. Two of them are 
executable in the long term and the last one in the short-medium term. This happens to be 
interesting since it shows in real life how solutions can take time to implement due to the 
constraints for this implementation. This occurred because the landscape urbanism proposals 
and the public policy ones were not developed at the same time, were prepared separately and 
converged because they both had a vision oriented to the same principles during their design 
phases (public policy and urban design). So proving that they can work together, the 
recommendation for academia is to actively involve students and professors with different 
backgrounds at the same time in design projects to value their contributions in an articulated 
way. The work done in this thesis is a small sample of what can be accomplished when working 



different sciences together, confronting real constraints and offering solutions; not an easy way 
but a required one to offer practical and executable projects. 
 
Finally, this thesis offers different issues to keep researching about, that can be taken from the 
sociological point of view, as from the community leadership one, inclusive policies, 
participatory management, a link between academia and university, architecture, urbanism, 
politics, and so on. The idea is for this kind of research that calls the attention of different 
sciences to be the door to promote real multidisciplinary involvement in the academia and in 
the social and political dynamics. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Bibliography.	
Acemoglu, Daron & Robinson, James A, 2012. Why nations fail: the origins of power, 

prosperity and poverty, New York: Crown Business. 
Agencia Nacional de Regulación, Control y Vigilancia Sanitaria. Certificados de 

Capacitación [online]. Available from: https://www.controlsanitario.gob.ec/certificados-de-
capacitaciones-arcsa/ [4 August 2018]. 

Alongi, D.M., 2007. Mangrove forests: Resilience, protection from tsunamis, and responses 
to global climate change. Estuarine, Coastal and Shelf Science 76, 1–13. [online]. Available 
from: https://doi.org/10.1016/j.ecss.2007.08.024 [12 April 2018] 

Archivo Histórico del Guayas, n.d. Fondos Bibliográficos y Cartrográfico (Sección: Historia 
de Guayaquil). Guayaquil, Ecuador. Consultado y compartido por Wikipedia  [online]. 
Available from: 
https://es.wikipedia.org/wiki/Golfo_de_Guayaquil#/media/File:Carta_de_la_Bah%C3%ADa
_de_Guayaquil_-_AHG.jpg [14 August 2018] 

Argandoña, L.,2016. Sector Camaronero: Evolución y proyección a corto plazo. [online]. 
Available from: 
http://webcache.googleusercontent.com/search?q=cache:EKYzIy5Pw_MJ:www.revistas.espo
l.edu.ec/index.php/fenopina/article/download/100/107/+&cd=3&hl=en&ct=clnk&gl=be&clie
nt=firefox-b-ab [16 April 2018]. 

Argandoña, L., n.d. La industria nacional de camarón reflotó con fuerza [online]. Available 
from: http://www.revistalideres.ec/lideres/industria-nacional-camaron-refloto-fuerza.html [26 
April 2018] 

Asamblea Nacional Constituyente del Ecuador, 2008. Constitución Política de la República 
del Ecuador. http://pdba.georgetown.edu/Parties/Ecuador/Leyes/constitucion.pdf  

Asociación Usuarios del Manglar Cerrito Los Morreños y ESPOL. Proyectos del Programa 
Don Goyo. 2018. 

Asociación Usuarios del Manglar Cerrito Los Morreños. Plan de Manejo para el acuerdo de 
uso sustentable y custodia de los manglares del estuario interior central del golfo de Guayaquil, 
Cerrito Los Morreños, Puerto Libertad, Santa Rosa. 2010. 

Bass, B.M., 1990. Bass and Stogdill's Handbook of leadership: theory, research, and 
managerial applications 3rd ed., New York (N.Y.): Free Press. 

Beitl, C.M., 2011. Cockles in custody: the role of common property arrangements in the 
ecological sustainability of mangrove fisheries on the Ecuadorian coast. 

Beitl, C.M., 2014. Adding environment to the collective action problem: Individuals, civil 
society, and the mangrove-fishery commons in Ecuador. World Development, 56, pp.93-107. 

Berkes, 2004. Rethinking Community-Based Conservation -. Conservation Biology - Wiley 
Online Library 18, 621–630. 

Biopedia Website, n.d. Manglares. [online]. Available from: 
https://www.biopedia.com/manglares/ [15 August 2018]. 

Bravo M., Santos J.C., 2006. Plan de Manejo Concesión de Manglar para la Cooperativa de 
Producción Pesquera Artesanal “Nuevo Porvenir” Naranjal-Guayas. Acuerdos para el Uso 
Sustentable y Custodia del Manglar.  Cooperativa de Producción Pesquera Artesanal, 2006. 



Bravo, M., 2013. Alianza Público-Privada para la gestión de los manglares del Ecuador: 
Los Acuerdos para el Uso Sustentable y Custodia. USAID Costas y Bosques Sostenibles. 
Ecuador. 

Bucarám, S., 2017. La Pesca va a la Asamblea. [online]. Available from:  
https://gk.city/2017/12/10/nueva-ley-de-pesca-de-ecuador/ [12 April 2018] 

Burger, J., 2008. Environmental management: Integrating ecological evaluation, 
remediation, restoration, natural resource damage assessment and long-term stewardship on 
contaminated lands. Science of The Total Environment 400, 6–19. [online]. Available from: 
https://doi.org/10.1016/j.scitotenv.2008.06.041 [12 April 2018] 

Business Dictionary, 2018. Fiscal mechanism [online]. Available from: 
http://www.businessdictionary.com/definition/financial-mechanism.html [4 August 2018]. 

CAF, 2017. Corporación Andina de Fomento. Análisis de vulnerabilidad climática de 
Guayaquil permite identificar medidas de adaptación frente al cambio climático. [online]. 
Available from: https://www.caf.com/es/actualidad/noticias/2017/03/analisis-de-
vulnerabilidad-climatica-de-guayaquil-permite-identificar-medidas-de-adaptacion-frente-al-
cambio-climatico/ [14 August 2018]. 

Calderón, E., Villacrés, J., 2012. Estudio de la producción de camarón del ecuador periodo 
2001-2011. Repositorio digital de la Universidad de Especialidades Espíritu Santo, Ecuador 
[online]. Available from: 
http://repositorio.uees.edu.ec/bitstream/123456789/894/2/ESTUDIO%20DE%20LA%20PRO
DUCCI%c3%93N%20DE%20CAMAR%c3%93N%20DEL%20ECUADOR%20PER%c3%
8dODO%202001-2011.pdf [7 August 2018]. 

Cámara Nacional de Acuacultura, 2017. Guayaquil será Sede de la Conferencia 
Internacional GOAL 2018 [online]. Available from: https://www.cna-ecuador.com/guayaquil-
sera-sede-de-la-conferencia-internacional-goal-2018/ [1 August 2018]. 

Cámara Nacional de Acuacultura, 2017. Más de 900 millones de libras de camarón 
ecuaoriano se exportaron en el 2017 [online]. Available from: https://www.cna-
ecuador.com/mas-de-900-millones-de-libras-de-camaron-ecuatoriano-se-exportaron-en-el-
2017/ [7 August 2018]. 

Carcelén F., Carabajo S., n.d. El Modelo de Concesiones de manglar y su incidencia en las 
familias cangrejeras del sur de la Isla Mondragón. Universidad Estatal Península de Santa 
Elena y Fundación Ecológica Bioeducar. [online]. Available from: 
https://www.ecorfan.org/congresos/5toanual/LIC.%20CARCELEN%20-
%20Ponencia%20Concesiones%20de%20Manglar.pdf [12 Junio 2018] 

Carofilis, N., Peek, O., d’Auria, V., 2018. Alternatives for Contested Mega-projects: An 
Academic Venture into Activist Space, in: Sadri, H. (Ed.), Neo-Liberalism and the Architecture 
of the Post Professional Era. Springer International Publishing, Cham, pp. 279–298. [online]. 
Available from: https://doi.org/10.1007/978-3-319-76267-8_16 [14 August 2018] 

Carter, E., 1999. Narratives of Environmental change: Mangrove, Shrimp Farming, and 
Artisanal Fishing Communities in Ecuador. Thesis for the degree of Master of Science 
(Geography). University of Wisconsin-Madison 1999. 

Carvajal, R.I., Saavedra, M. and Alava, J.J., 2005. Ecología poblacional, distribución y 
estudio de hábitat de Crocodylus acutus (Cuvier, 1807) en la “Reserva de producción de fauna 
manglares El Salado” del estuario del Golfo de Guayaquil, Ecuador. Revista de biología marina 
y oceanografía, 40(2), pp.133-140. 



Cedeño, I., Bravo M., 2012. Protocolo de Muestreo Participativo: Capturas Comerciales del 
Cangrejo Rojo de Manglar (Ucides Occidentalis) en el Golfo de Guayaquil. Instituto Nacional 
de Pesca, USAID Costas y Bosques Sostenibles. Boletín Especial (2012), Año 03 No. 1.  

Cedeño, I., Bravo, M., Solano, F., Peña, M., Zambrano, R., 2012. Relative Abundance and 
Length Structure of the Mangrove Red Crab (Ucides Occidentalis) in the Gulf of Guayaquil, 
February 2011-January 2012. Instituto Nacional de Pesca, USAID Costas y Bosques 
Sostenibles. Boletín Especial (2012), Año 03 No. 2.  

Cedeño, I., 2013. Aspectos Reproductivos del Cangrejo Rojo de Manglar (Ucides 
Occidentalis) en el Golfo de Guayaquil, Diciembre 2011-Abril 2012. Instituto Nacional de 
Pesca, USAID Costas y Bosques Sostenibles. Boletín Especial (2013), Año 04 No. 2. 

Cedeño, I., 2014. Impact of Climate Change on the Relative Abundance of Mangrove Crab 
(Ucides occidentalis) in the Gulf of Guayaquil. En prensa – Boletín Especial (2014), Año 05 
No. 1. pp. 55-63. 

CEPAL,1995. Instrumentos Fiscales y No Fiscales en la Gestión Ambiental en México 
[online]. Available from: 
https://repositorio.cepal.org/bitstream/handle/11362/30440/S9507771_es.pdf?sequence=1&is
Allowed=y [4 August 2018]. 

Chapin III, F.S., Carpenter, S.R., Kofinas, G.P., Folke, C., Abel, N., Clark, W.C., Olsson, 
P., Smith, D.M.S., Walker, B., Young, O.R. and Berkes, F., 2010. Ecosystem stewardship: 
sustainability strategies for a rapidly changing planet. Trends in ecology & evolution, 25(4), 
pp.241-249. 

Christensen, J.H., Busuioc, A., Kolli, R.K., Mearns, L., Sarr, A., Arritt, R., Fu, C., 2007. 
Regional Climate Projections 94. 

CIIFEN, 2010. Informe Final: Medidas de adaptación para la reserva manglares El Salado. 
USAID y Bosques Sostenibles.  

CIIFEN, 2010. Informe Técnico: Mapeo de Actores para la Reserva de Vida Silvestre 
Manglares El Salado. USAID Costas y Bosques Sostenibles Mapeo de Actores para la Reserva 
de Vida Silvestre Manglares El Salado. USAID Costas y Bosques Sostenibles. 

CLIRSEN, 2007. Actualización del Estudio Multitemporal de Manglares, Camaroneras y 
Áreas Salinas en la Costa Continental Ecuatoriana al año 2006. Ministerio de Ambiente, 
Presidencia de la República y Banco Interamericano de Desarrollo. 

Código Orgánico de Organización Territorial, Autonomía y Descentralización, 2010. 
Registro Oficial del Ecuador No. 303. Presidencia de la República. 

Coello, S., D. Vinueza & R. Alemán (2008). Evaluación del desempeño de los acuerdos de 
uso sustentable y custodia de manglar de la zona costera del Ecuador. Ministerio del Ambiente 
del Ecuador – Conservación Internacional – Unión Mundial para la Naturaleza (UICN) – 
Comisión Mundial de Áreas Protegidas de UICN – Programa de apoyo a la gestión 
descentralizada de los recursos naturales en las tres provincias del norte del Ecuador 
(PRODERENA) – Ecobiotec.  

Comercio, El, 2015. Refugio Vida Marina Manglares Don Goyo.  [online]. Available from:   
http://especiales.elcomercio.com/planeta-ideas/planeta/planeta-17-de-mayo-2015/ambiente-
refugio-vida-marina-manglares [14 July 2018].  



Comercio, El, 2018. Camarón rompe liderazgo del banana en exportación. [online]. 
Available from: https://www.elcomercio.com/actualidad/camaron-rompe-liderazgo-banano-
exportacion.html [12 August 2018] 

Consejo Nacional de Competencias del Ecuador, n.d. Available from: 
http://www.competencias.gob.ec/competencia/consorcio-y-mancomunidades/ [5 August 
2018]. 

Córdova, S., 2013. Análisis del Sector Camaronero y el Mercado de Valores Ecuatoriano 
periodo 2006 – 2011.  

d'Auria, V., Peek, O., Carofilis, N., 2018. Social-ecological challenges in times of climate 
change. Landscape Urbanism Studio: Guayas River Delta, Ecuador. Studio Investigations 
MaHS-MaUSP, Department of Architecture. KU Leuven. 

Damastuti, E. and de Groot, R., 2017. Effectiveness of community-based mangrove 
management for sustainable resource use and livelihood support: A case study of four villages 
in Central Java, Indonesia. Journal of environmental management, 203, pp.510-521. 

de Rome, C. and Meadows, D.H., 1972. The limits to growth: a report for the Club of Rome's 
project on the predicament of mankind. New York: Universe Books. 

Dirección Nacional de Espacios Acuáticos, 2018. Función Básica de la DIRNEA [online]. 
Available from: https://www.dirnea.org/la-institucion/mision [14 August 2018].  

Donato, D.C., Kauffman, J.B., Murdiyarso, D., Kurnianto, S., Stidham, M., Kanninen, M., 
2011. Mangroves among the most carbon-rich forests in the tropics. Nature Geoscience 4, 293–
297 [online]. Available from: https://doi.org/10.1038/ngeo1123 [14 August 2018].  

Ecuador Inmediato, 2011. “Gobierno anuncia radicalización del Ministerio de Agricultura”. 
[online]. Available from: 
http://www.ecuadorinmediato.com/index.php?module=Noticias&func=news_user_view&id=
153950 [28 July 2018]. 

Ecured, n.d. [online]. Available from: https://www.ecured.cu/Chinampa [5 August 2018]. 

EDCOM ESPOL, 2017. El cangrejo rojo y las consecuencias del cambio climático en su 
hábitat. Programa Scienti [online]. Available from: 
https://www.youtube.com/watch?v=8G_UR7mElhg [12 August 2018].  

Elizaldes, Consultora, 2015. PDOTPP. Actualización del Plan de Desarrollo y 
Ordenamiento Territorial Puná.  

Ellison, J., 1994. Climate change and sea level rise impacts on mangrove ecosystems. 
Impacts of climate change on ecosystems and species. A marine conservation and development 
report, IUCN, 108. 

ESPOL, n.d. Capítulo I: Aspectos básicos del cultivo de camarón en el Ecuador [online]. 
Available from: 
https://webcache.googleusercontent.com/search?q=cache:wpq2Q2rw86UJ:https://www.dspac
e.espol.edu.ec/bitstream/123456789/5804/15/CAP%25C3%258DTULO%25201.docx+&cd=
1&hl=en&ct=clnk&gl=be&client=firefox-b-ab [7 August 2018]. 

ETECSA, n.d. Bombas de agua en la acuacultura.  [online]. Available from:   
http://etecsa.com/es/bombas-de-agua-acuicultura.aspx [10 July 2018].  

Expreso, El, 2015. En el mercado Caraguay la oferta gastronómica aumenta [online]. 
Available from: http://www.expreso.ec/historico/en-el-mercado-caraguay-la-oferta-
gastronomic-HSGR_8640386 [10 August 2018]. 



Expreso, El, 2016. Guayaquileños se dieron un festín antes de la veda [online]. Available 
from: http://www.expreso.ec/guayaquil/guayaquilenos-se-dieron-un-gran-festin-antes-de-la-
veda-IH108956 [20 July 2018]. 

Facultad de Ingeniería Marítima, Ciencias Biológicas, Oceánicas y Recursos Naturales, 
2017. “Avance Proyecto Acuicultura en Don Goyo y Puerto Roma”.  Escuela Superior 
Politécnica del Litoral. 

Falconí, F., 2013. Diario Crónica, 2013 [online]. Available from: 
https://issuu.com/cronicaloja/docs/28agosto2013-8828 [10 August 2018]. 

FAO, n.d. Amenazas y riesgos de la introducción de especies de camarones exóticas. 
[online]. Available from: http://www.fao.org/docrep/009/a0086s/A0086S08.htm [14 August 
2018]. 

FAO, 2018. Characteristics, structure and resources of the sect. Fisheries and Aquaculture 
Department. Available from: http://www.fao.org/fishery/countrysector/naso_ecuador/en [7 
August 2018]. 

FAO, n.d. Parte II - Elaboración y desarrollo de algunos conceptos clave importantes para 
la ordenación de ecosistemas. [online]. Available from: 
http://www.fao.org/docrep/003/t0019s/t0019s03.htm [15 August 2018]. 

Fernández-Cadena, J.C., Andrade, S., Silva-Coello, C.L., De la Iglesia, R., 2014. Heavy 
metal concentration in mangrove surface sediments from the north-west coast of South 
America. Marine Pollution Bulletin 82, 221–226 [online]. Available from: 
https://doi.org/10.1016/j.marpolbul.2014.03.016 [10 August 2018]. 

Fundación Futuro Latinoamericano, 2011. “Gobernanza en las Áreas Protegidas Marinas y 
Costeras: el caso del Ecuador”, Quito, 2011.  

Gedan, K.B., Kirwan, M.L., Wolanski, E., Barbier, E.B., Silliman, B.R., 2011. The present 
and future role of coastal wetland vegetation in protecting shorelines: answering recent 
challenges to the paradigm. Climatic Change 106, 7–29 [online]. Available from: 
https://doi.org/10.1007/s10584-010-0003-7 [10 July 2018]. 

Geographic Economic Data, 2016. GINI coefficient of Latinamerica [online]. Available 
from: 
https://geofred.stlouisfed.org/map/?th=pubugn&cc=5&rc=false&im=fractile&sb&lng=-
94.13&lat=10.01&zm=4&sl&sv&sti=783&rt=country&at=Not%20Seasonally%20Adjusted,
%20Annual,%20Index&fq=Annual&am=Average&un=lin&dt=2016-01-01[4 August 2018]. 

Gifford, R., Kormos, C. and McIntyre, A., 2011. Behavioral dimensions of climate change: 
drivers, responses, barriers, and interventions. Wiley Interdisciplinary Reviews: Climate 
Change, 2(6), pp.801-827. 

Gilman, E.L., Ellison, J., Duke, N.C., Field, C., 2008. Threats to mangroves from climate 
change and adaptation options: A review. Aquatic Botany 89, 237–250 [online]. Available 
from: https://doi.org/10.1016/j.aquabot.2007.12.009 [10 July 2018]. 

Gorddard, R., Colloff, M.J., Wise, R.M., Ware, D. and Dunlop, M., 2016. Values, rules and 
knowledge: adaptation as change in the decision context. Environmental Science & Policy, 57, 
pp.60-69. 

Hallegatte, S., Green, C., Nicholls, R.J., Corfee-Morlot, J., 2013. Future flood losses in 
major coastal cities. Nature Climate Change 3, 802–806 [online]. Available from: 
https://doi.org/10.1038/nclimate1979 [10 July 2018]. 



Hamilton, S.E. and Lovette, J., 2015. Ecuador’s mangrove forest carbon stocks: A 
spatiotemporal analysis of living carbon holdings and their depletion since the advent of 
commercial aquaculture. PloS one, 10(3), p.e0118880. 

Healey, P., 2012. The universal and the contingent: Some reflections on the transnational 
flow of planning ideas and practices. Planning Theory 11, 188–207 [online]. Available from:  
https://doi.org/10.1177/1473095211419333 [10 July 2018]. 

Hernandez, F., 2006. “ANÁLISIS DE LA VARIABILIDAD CLIMÁTICA DE LA COSTA 
ECUATORIANA” 13, 6. 

Inequality, Org., 2012. A Project of the Institute for Policy Studies, 2012. U.S. Income 
Distribution: Just How Unequal? [online]. Available from: 
https://inequality.org/research/unequal-americas-income-distribution/ [4 August 2018]. 

Initiative, The Mediterranean Wetland, 2018. [online]. Available from:   
https://medwet.org/aboutwetlands/ramsarconvention/ [14 July 2018].  

Instituto Nacional de Estadísticas y Censos, 2018. Cartografía Cantonal, Mapas Cantonales 
[online]. Available from: http://www.ecuadorencifras.gob.ec//cartografia-digital-2010/ [12 
August 2018]. 

Instituto Nacional de Pesca, 2013. INP  presentó resultados del monitoreo del cangrejo rojo 
de manglar. [online]. Available from: http://www.institutopesca.gob.ec/inp-presento-
resultados-del-monitoreo-del-cangrejo-rojo-de-manglar/ [27 July 2018] 

Instituto Nacional de Pesca, 2013. Seguimiento al cangrejo rojo de manglar e implicación 
en la comunidad. [online]. Available from: http://www.institutopesca.gob.ec/seguimiento-
cangrejo-rojo-manglar-implicacion-en-la-comunidad/ [27 July 2018] 

Islands, Sinking, 2006. Mangrove restoration. The new marvel against coastal erosion? 
[online]. Available from: https://sinkingislands.com/tag/mangroves/ [10 July 2018].  

Jambelí, Gobierno Autónomo Descentralizado Parroquial De, 2015. Plan de Desarrollo y 
Ordenamiento Territorial.  

Jevrejeva, S., Jackson, L.P., Riva, R.E.M., Grinsted, A., Moore, J.C., 2016. Coastal sea level 
rise with warming above 2 °C. PNAS 113, 13342–13347 [online]. Available from:  
https://doi.org/10.1073/pnas.1605312113 [14 July 2018] 

Joffre, O.M., Bosma, R.H., Bregt, A.K., van Zwieten, P.A., Bush, S.R. and Verreth, J.A., 
2015. What drives the adoption of integrated shrimp mangrove aquaculture in Vietnam?. Ocean 
& Coastal Management, 114, pp.53-63. 

Knox, Paul L. & Pinch, Steven, 2010. Urban social geography: an introduction 6th ed., 
London: Routledge. 

Koelle, D., 2018. Manejo Comunitario territorial del ecosistema manglar. Fundación Cerro 
Verde, C-Condem, Cedenma. Presentado en el I Seminario Permanente de Investigación sobre 
Territorios, Ruralidades, Ambiente y Alimentación en Ecuador (5-7 Junio 2018). 

Krauss, K.W., McKee, K.L., Lovelock, C.E., Cahoon, D.R., Saintilan, N., Reef, R. and 
Chen, L., 2014. How mangrove forests adjust to rising sea level. New Phytologist, 202(1), 
pp.19-34. 

León, M., 2015. Del discurso a la medición: Propuesta metodológica para medir el Buen 
Vivir en Ecuador. Instituto Nacional de Estadística y Censos (INEC). Quito. 



Maldonado, M., Torres, J. & R. Carvajal. 2014. Plan de Fortalecimiento para el Desarrollo 
Sustentable del Sitio Ramsar Manglares del Estuario Interior del Golfo de Guayaquil “Don 
Goyo”. Conservación Internacional, Gobierno Autónomo Descentralizado Provincial Guayas, 
Ministerio del Ambiente, Junta de Manejo Participativo Comunitario “Puerto Libertad – 
Cerrito de los Morreños – Santa Rosa”. Guayaquil, Ecuador.  

Martínez, J., n.d. La defensa de los manglares contra la industria camaronera. Ecología 
Política 32. pp. 41-48. 

Mehmood A., Parra, C., 2013. Social Innovation in an unsustainable world, chapter 4.. in 
"International handbook on social innotation". Eds. Moualert, F., MacCallum, D., Mehmood 
A., Edward Elgar. 

Merecí, J., 2017. Evaluación de la dinámica del uso de la tierra y cuantificación de carbono 
azul en bosques de manglar del Golfo de Guayaquil, Ecuador. Tesis sometida a consideración 
de la División de Educación y el Programa de posgrado como requisito para optar por el grado 
de Magister Scientiae en Manejo y Conservación de Bosques Tropicales y Biodiversidad. 
Centro Agronómico Tropical de Investigación y Enseñanza. 

Metzger, J., 2013. Placing the Stakes: The Enactment of Territorial Stakeholders in Planning 
Processes. Environment and Planning A 45, 781–796 [online]. Available from:   
https://doi.org/10.1068/a45116 [14 August 2018]. 

Ministerio de Acuacultura y Pesca, 2017. Proyecto de Ley Orgánica de Pesca y Acuacultura. 
Borrador Proyecto de Ley 27 de diciembre 2017. 

Ministerio de Acuacultura y Pesca, 2017. Sustitución de Acuerdo Ministerial No. 188 del 
13 de julio de 2016. Acuerdo Ministerial No. 412-2017.  

Ministerio de Agricultura, Ganadería, Acuacultura y Pesca, 2013. Ordenamiento y Control 
de Concesiones para Maricultura en el Ecuador. Acuerdo Ministerial 458. Registro Oficial 
Suplemento 863 de 05-ene-2013.  

Ministerio de Ambiente, 2001. Vulnerabilidad-Adapatación y Mitigación al Cambio 
Climático. Comité Nacional sobre el Clima- Ministerio de Ambiente. [online]. Available from: 
http://www.cambioclimatico.ineter.gob.ni/bibliografia/Adaptacion%20al%20cambio%20clim
atico/Compendio%20adaptacion%20y%20vulnerabilidad.pdf [1 April 2018] 

Ministerio de Ambiente, 2010. Procedimiento para la Aprobación y Concesión de los 
Acuerdos de Uso sustentable y Custodia del Manglar a favor de comunidades ancestrales y 
usuarios tradicionales. Registro Oficial No. 283.  

Ministerio del Ambiente del Ecuador. 2011. Evaluación rápida del nivel de implementación 
de la Estrategia Nacional de Biodiversidad 2001 - 2010.  Deutsche Gesellschaft für 
Internationale Zusammenarbeit (GIZ)  - Ecobiotec. Quito, Ecuador: 32 pp. + 1 Anexo. [online]. 
Available from: https://www.cbd.int/doc/world/ec/ec-nbsap-v2-p07-es.pdf [14 August 2018] 

Ministerio de Ambiente, 2015. Áreas protegidas Manglares El Salado [online]. Available 
from: http://areasprotegidas.ambiente.gob.ec/es/areas-protegidas/reserva-de-
producci%C3%B3n-faun%C3%ADstica-manglares-el-salado [14 August 2018] 

Ministerio de Ambiente, 2017. 17 Asociaciones de Cangrejeros de Churute se benefician 
con el Instructivo de Pesca Artesanal [online]. Available from: 
http://www.ambiente.gob.ec/17-asociaciones-de-cangrejeros-de-churute-se-benefician-con-
el-instructivo-de-pesca-artesanal/ [14 August 2018] 



Ministerio de Ambiente, n.d. Industrias con presunción de contaminación al Estero Salado 
deben revisar el destino de sus descargas. (online) http://www.ambiente.gob.ec/industrias-con-
presuncion-de-contaminacion-al-estero-salado-deben-revisar-el-destino-de-sus descargas/ 
Accessed 14 August 2018. 

Ministerio de Educación,  n.d. Qué es el buen vivir? [online]. Available from: 
https://educacion.gob.ec/que-es-el-buen-vivir/ [17 July 2018]. 

Morar, Ioan D., Bota-Moisin, A., Popescu, V., 2008. "The Fiscal Mechanism. Influences," 
Annals of Faculty of Economics, University of Oradea, Faculty of Economics, vol. 3(1), pages 
367-370, May.  

Moreano, M., 2012. Socio bosque y el capitalismo verde. La línea de fuego [online]. 
Available from: https://lalineadefuego.info/2012/09/04/socio-bosque-y-el-capitalismo-verde-
por-melissa-moreano-venegasi/ [12 August 2018]. 

Moulaert, F et al., 2013. Framing social innovation research: a sociology of knowledge 
perspective. In The International Handbook on Social Innovation: Collective Action, Social 
Learning and Transdisciplinary Research. EDWARD ELGAR PUBLISHING LTD; 
Cheltenham, pp. 466–479. 

Muñoz, M., Durán, F., and Gónzalez, Mayiya, 2017. Análisis del sector camaronero 
ecuatoriano y sus ventajas competitivas y comparativas para encarar un mercado internacional 
competitivo. In Conference Proceedings (Vol. 1, No. 1). 

Murdiyarso, D., Purbopuspito, J., Kauffman, J., Warren, M., Sasmito, S., Donato, D., 
Manuri, S., Krisnawati, H., Taberima, S., Kurnianto, S., 2015. The potential of Indonesian 
mangrove forests for global climate change mitigation. Nature Climate Change 5, 1089–1092.  

National Institute of Fishery, n. d. Seguimiento participativo del cangrejo rojo de manglar y 
su implicación en la comunidad (online). http://www.institutopesca.gob.ec/seguimiento-
cangrejo-rojo-manglar-implicacion-en-la-comunidad/ Accesses 14 August 2018. 

Nuevo Código Orgánico de Ambiente. (2018). Not implemented yet. 

Numbers News, 2018. Números, Ideas, Proyectos, Inversiones, 2018. Ecuador 
exportaciones de camarón [online]. Available from: http://numbersnews.com/ecuador-
exportaciones-camaron/ [7 August 2018]. 

Odell, J., Mather, M.E. and Muth, R.M., 2005. A biosocial approach for analyzing 
environmental conflicts: a case study of horseshoe crab allocation. AIBS Bulletin, 55(9), 
pp.735-748. 

OLX, 2018. Open Source for buying and selling. Compra-venta de camaroneras Ecuador. 
[online]. Available from: https://m.olx.com.ec/camaronera-iid-
1010149660?location=guayaquil.olx.com.ec [14 August 2018]. 

Ostrom, E., 2009. A general framework for analyzing sustainability of social-ecological 
systems. Science, 325(5939), pp.419-422. 

Ostrom, E., 2012. Why do we need to protect institutional diversity?. European Political 
Science, 11(1), pp.128-147. 

Radio Huancavilca Online, 2014. Reinició la venta de cangrejos luego de que terminó al 
veda [online]. Available from: https://radiohuancavilca.com.ec/noticias/2014/09/17/reinicio-
la-venta-de-cangrejos-luego-de-que-termino-la-veda/ [20 July 2018] 

Ramsar, Convention, 2014.  [online]. Available from:  https://www.ramsar.org/ [14 July 
2018].  



Reglamento General a la Ley de Pesca y Desarrollo Pesquero y texto unificado de 
legislación pesquera, 2008. Decreto No. 1391. Presidencia de la República.  

Reguero, B.G., Losada, I.J., Díaz-Simal, P., Méndez, F.J., Beck, M.W., 2015. Effects of 
Climate Change on Exposure to Coastal Flooding in Latin America and the Caribbean. PLOS 
ONE 10, e0133409 [online]. Available from: https://doi.org/10.1371/journal.pone.0133409 
[20 July 2018] 

Research Optimus, 2018. What is a Pareto Chart [online]. Available from: 
https://www.researchoptimus.com/article/what-is-pareto-chart.php [7 August 2018]. 

Royo, F., Gironés, O. and Ania, S., 2016. Revisión sobre la Enfermedad de la Mancha 
Blanca (WSSV). Epidemiología, Diagnóstico, y Métodos de Lucha. Revista AquaTIC, (8). 

Sage, Research Methods Encyclopedia, 2018. Visual Ethnography. [online]. Available 
from: http://methods.sagepub.com/reference/sage-encyc-qualitative-research-
methods/n489.xml [16 August 2018]. 

Schonig, D., Dietrich S., Müller, N., 2014. The prawn that falls asleep is carried away by 
the current – 100 years of transformation in the mangroves of Ecuador. Conference paper. 
Research Gate.  

Secretaría General Jurídica del Ecuador, 2015. Decreto Ejecutivo 822 [online]. Available 
from: http://www.enamiep.gob.ec/doc/2016/enero/REGATRIDIRECTORIOS.pdf [5 August 
2018]. 

SENPLADES, 2015. Secretaría Nacional de Planificación y Desarrollo, Senplades, Agenda 
Zonal – Zona 8 Guayaquil. Guayaquil, Samborondón y Durán 2013-2017.  

Servicio de Rentas Internas del Ecuador, 2017. Patentes de conservación para concesión 
minera [online]. Available from: http://www.sri.gob.ec/web/guest/patentes-de-conservacion-
para-concesion-minera [7 August 2018]. 

Solnit, R. and Jelly-Schapiro, J., 2016. Nonstop Metropolis: A New York City Atlas (Vol. 
3). Univ of California Press. 

Sova, C.A., Thornton, T.F., Zougmore, R., Helfgott, A. and Chaudhury, A.S., 2017. Power 
and influence mapping in Ghana's agricultural adaptation policy regime. Climate and 
Development, 9(5), pp.399-414. 

SRI, 2018. Servicio de Rentas Internas del Ecuador. Patentes de Conservación. [online]. 
Available from: http://www.sri.gob.ec/web/guest/patentes-de-conservacion-para-concesion-
minera [7 August 2018]. 

Stroh, D.P., 2015. Systems thinking for social change: A practical guide to solving complex 
problems, avoiding unintended consequences, and achieving lasting results. Chelsea Green 
Publishing. 

Tang, Z., Wang, Z. and Koperski, T., 2011. Measuring local climate change response 
capacity and bridging gaps between local action plans and land use plans. International journal 
of climate change strategies and management, 3(1), pp.74-100. 

Telégrafo, E., 2016. Las descargas de aguas residuales aún envenenan el estero Salado 
[online]. Available from: https://www.eltelegrafo.com.ec/noticias/septimo/1/las-descargas-de-
aguas-residuales-aun-envenenan-el-estero-salado [27 April 2018]. 

Telégrafo, El, 2014. Ecuatorianos consumen 16 millones de cangrejos [online]. Available 
from: https://www.eltelegrafo.com.ec/noticias/economia/1/ecuatorianos-consumen-16-
millones-de-cangrejos [15 July 2018] 



Telégrafo, El, 2014. La medusa da empleo a 3 mil personas. [online]. Available from: 
https://www.eltelegrafo.com.ec/noticias/economia/4/la-medusa-da-empleo-a-3-mil-personas 
[17 Mayo 2018] 

Telégrafo, El, 2017. 200 camaroneras en Muisne operan bajo concesiones gubernamentales 
renovables. [online]. Available from: 
https://www.eltelegrafo.com.ec/noticias/economia/4/200-camaroneras-en-muisne-operan-
bajo-concesiones-gubernamentales-renovables [12 April 2018] 

Telesur, Noticias, 2009. Cambio climático y depredadores están acabando con la Isla de 
Jambelí. [online]. Available from: https://www.youtube.com/watch?v=kbne8IX4oxA [10 July 
2018]. 

Terchunian, Aram, Klemas, Victor, 1986. Mangrove mapping in Ecuador: The impact of 
shrimp pond construction [online]. Available from: 
https://www.researchgate.net/publication/235643832_Mangrove_Mapping_in_Ecuador_the_
Impact_of_Shrimp_Pond_Construction. Environmental Management 10, 345–350. [27 April 
2018]. 

Texto Unificado De Legislación Secundaria De Medio Ambiente, 2003. Decreto Ejecutivo 
3516, Registro Oficial. Edición Especial 2 de 31-mar.-2003. Última modificación: 29-mar.-
2017. 

Theory of Change, 2017. Theory of Change [online]. Available from:  
http://www.theoryofchange.org/what-is-theory-of-change/ [3 August 2018]. 

Twilley, R.R., Cárdenas, W., Rivera-Monroy, V.H., Espinoza, J., Suescum, R., Armijos, 
M.M. and Solórzano, L., 2001. The Gulf of Guayaquil and the Guayas river estuary, Ecuador. 
In Coastal Marine Ecosystems of Latin America (pp. 245-263). Springer, Berlin, Heidelberg. 

Twilley, R.R., R. Gottfried, R., Rivera-Monroy, V.H., Zhang, W., Montaño Armijos, M., 
Bodero, A., 1998. An approach and preliminary model of integrating ecological and economic 
constraints of environmental quality in the Guayas River estuary, Ecuador. Environmental 
Science & Policy 1, 271–288 [online]. Available from:  https://doi.org/10.1016/S1462-
9011(98)00012-4 [27 April 2018]. 

Universo, El, 2013. Guayaquil, entre las 10 ciudades del mundo más vulnerables a 
inundaciones.  [online]. Available from: https://www.eluniverso.com/vida-
estilo/2013/09/29/nota/1519436/guayaquil-10-ciudades-mundo-mas-vulnerables-
inundaciones [10 July 2018].  

Universo, El, 2014. En el Golfo de Guayaquil abundan mariscos pero escasean productos y 
servicios básicos. [online]. Available from:  
https://www.eluniverso.com/noticias/2014/08/21/nota/3496766/golfo-guayaquil-abunda-
marisco-escasean-productos-servicios-basicos [26 July 2018] 

Universo, El, 2017. Pescado y cangrejo con alzas y bajas en la Caraguay. [online]. Available 
from:  https://www.eluniverso.com/noticias/2017/01/19/nota/6004042/pescado-cangrejo-
alzas-bajas-caraguay [20 July 2018]. 

Universo, El, 2018. Camarón ya superó al banana en exportación. [online]. Available from: 
https://www.eluniverso.com/noticias/2018/02/21/nota/6632644/camaron-ya-supero-banano-
exportacion [21 February 2018]. 

Universo, El, 2018. Tecnificarse favoreció el Nuevo salto del camarón. [online]. Available 
from: https://www.eluniverso.com/noticias/2018/04/17/nota/6718194/tecnificarse-favorecio-
nuevo-salto-camaron [18 April 2018]. 



US EPA, O., n.d. Climate Impacts on Human Health [online]. Available from: URL 
/climate-impacts/climate-impacts-human-health [7 August 2018]. 

Valencia, M., Palacios, C., Rodríguez, A., 2000. Calidad físico química y bacteriológica de 
las aguas alrededor de la ciudad de Guayaquil 1996-1998. [online]. Available from: 
https://www.inocar.mil.ec/web/phocadownloadpap/actas_oceanograficas/acta10/OCE1001_7
.pdf [10 July 2018]. 

Vollan, B., Ostrom, E., 2010. Cooperation and the Commons. Science 330, 923–924 
[online]. Available from: https://doi.org/10.1126/science.1198349 [20 July 2018]. 

Ward, R.D., Friess, D.A., Day, R.H. and MacKenzie, R.A., 2016. Impacts of climate change 
on mangrove ecosystems: a region by region overview. Ecosystem Health and Sustainability, 
2(4), p.e01211. 

Wilms, T., Van der Goot, F. and Debrot, A.O., 2017. Building with Nature-an integrated 
approach for coastal zone solutions using natural, socio-economic and institutional processes. 

World Atlas, 2018. What is a stenohaline organism.  [online]. Available from: 
https://www.worldatlas.com/articles/what-is-a-stenohaline-organism.html [10 July 2018]. 

World Bank Group, Global Facility for Disaster Reduction and Recovery, Climate Change 
Team, 2011. Climate Risk and Adaptation Country Profile. [online]. Available from: 
http://sdwebx.worldbank.org/climateportalb/doc/GFDRRCountryProfiles/wb_gfdrr_climate_
change_country_profile_for_ECU.pdf [8 July 2018]. 

Worldpress, n.d.. Cultura Literaria. [online]. Available from:   
https://culturaliterariasite.wordpress.com/demetrio-aguilera-malta/ [10 July 2018].  

Zuñiga, M., 2013. Análisis del sistema educativo en sus procesos de desconcentración y 
Microplanificación en un distrito educativo de Guayaquil, utilizando herramientas GIS y su 
respectiva publicación mediante Geo tecnologías WEB. Universidad San Francisco de Quito 
[online]. Available from: 
http://webcache.googleusercontent.com/search?q=cache:n3M7_9x6UsMJ:repositorio.usfq.ed
u.ec/handle/23000/1545+&cd=1&hl=en&ct=clnk&gl=be&client=firefox-b-ab. Accesses on 
[12 August 2018] 

 
 

 
 

 
 
 


