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Abstract: The Galapagos Islands are one of the most emblematic protected areas on the planet, and also one of
the most studied. Their main economic activity is tourism, which has grown rapidly in recent years. The
increase in tourists is associated with the increase in population and the introduction of invasive species, which
puts conservation at risk. This makes adequate management even more necessary and relevant on an
international scale, since the economy of Galdpagos depends on the good state of conservation of its ecosystems
and species. Numerous studies have shown that social factors, rather than physical-natural ones, determine
the success or failure of a marine protected area (MPA), so they must be urgently incorporated into all phases
of MPA management. In this study we have analyzed the management of the protected areas of Galapagos:
the National Park and the Marine Reserve. The methodology used presents five prescribed scenarios in which
priority is given to one or other factors, each of which has an impact on biophysical and socio-economic systems
that are influenced by the MPA. These scenarios have been called: proactive, interactive, centralized, learning,
and formal management. The results show that the archipelago’s protected areas follow a proactive
management model, with a continuous feedback loop. This feedback is a key element in any adaptive
management process, which also allows practitioners to anticipate future problems. Both public participation
and strategic planning are essential.

Keywords: assessment; Galapagos; management; marine protected areas; socio-ecosystem

1. Introduction

The designation of marine protected areas (MPAs) has increased worldwide in recent decades,
which places value on protection as one of the most effective tools to conserve biodiversity and
natural resources, and to decrease human impacts [1,2]. However, the protection of biodiversity is no
longer an end in itself, but has evolved towards more ambitious goals, such as the conservation of
the planet’s natural capital or the fight against climate change [2,3].

MPAs can have different levels of protection and/or use of spaces and their resources. Generally,
the benefits for local communities and the general population, as well as for biodiversity, tend to be
greater as the level of protection increases [4-7]. However, the results are not always obvious or
immediate. This increase in the number of MPAs has often caused resistance from local communities,
who see the protection of the oceans as a limitation on their rights in the use of resources [8-11].
Because of this, there has also been increased work on the impact that MPAs have on the lifestyle and
well-being of coastal communities [12,13]. Numerous studies have shown that social factors, rather
than physical-natural factors, determine the success or failure of an MPA [14-17], so they must be

© 2024 by the author(s). Distributed under a Creative Commons CC BY license.


https://doi.org/10.20944/preprints202405.1481.v1
http://creativecommons.org/licenses/by/4.0/

Preprints.org (www.preprints.org) | NOT PEER-REVIEWED | Posted: 23 May 2024 doi:10.20944/preprints202405.1481.v1

incorporated into all phases of MPA management [9,10]. The inclusion of the social dimension in the
design, implementation and management of MPAs is more recent than that of the biological aspects.
In many MPAs, it has received little attention [14,18,19].

The Galapagos Islands are one of the most emblematic protected areas on the planet, and also
one of the most studied and best preserved archipelagos. An exceptionally high percentage of the
flora and fauna are endemic, including 42% of the vascular plants, 67% of the terrestrial vertebrates
and 20% of the coastal fish, marine algae and marine invertebrates [20]. It has a great abundance of
marine megafauna, including sharks, manta rays, turtles, sea lions and fur seals [21]. There is also a
great deal of variation among the islands, as they are home to genetically distinct populations, races
and species, reflecting the different stages of genetic diversification [20].

Since its constitution as a National Park (NP) in 1959, a management system based on scientific
research has been developed. Although numerous studies have been carried out, these have mainly
focused on biodiversity, which is undoubtedly necessary for the protected area to be considered
successful, while those in the socio-economic field are more recent and scarce, and mainly address
the fisheries sector [22-26] and tourism [27-30]. Today the main economic activity is tourism, which
has grown rapidly in recent years [27,29,31,32]. The increase in tourists is associated with population
growth and the introduction of invasive species, which puts conservation at risk. This makes
adequate management even more necessary and relevant at an international scale, since the economy
of Galapagos depends on the good state of its ecosystems and species.

The declaration of the Marine Reserve (MR) in 1998, caused major conflicts between the
administration and fishers, who saw their opportunities for development limited. This led to a lack
of respect for fishing restrictions, the drastic decrease of the main fish species and effects on the
marine ecosystem and the local economy [33,34]. Due to problems of local development, the increase
in internal and external pressures and the conflicts generated between the population and the
administration [35], there is a need for multidisciplinary and applied research, which considers
Galapagos as a socio-ecosystem and allows local interests to be combined with better management
of the ecosystems. According to Salas et al. [36], a socio-ecosystem is a complex and adaptive system
that refers to the processes of coupling and interaction between social systems (culture, economy,
social and political organization) and ecological systems (nature) in a given space-time.

Protected areas are especially important in remote islands, both for local people and
conservation organizations due, among other factors, to the concentration of human activities in
coastal areas and the high dependence on marine ecosystem services [37-39]. In this regard, recent
publications suggest that marine spatial planning (MSP), including MPAs, should evolve towards a
bottom-up model, in which local population are involved in planning processes [40], or towards an
intermediate model that combines elements of both top-down and bottom-up [41-43], as exemplified
in Figure 1 for Galapagos.
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Figure 1. Bottom-up vs. top-down models in MPAs applied in Galapagos.

The World Database on Protected Areas (WDPA) is the most comprehensive global database on
terrestrial and marine protected areas. It is a joint project between the United Nations Environment
Programme (UNEP) and the International Union for Conservation of Nature (IUCN), managed by
UNEP World Conservation Monitoring Centre (UNEP-WCMC). The IUCN-WDPA has developed a
framework for evaluation based on indicators. It comprises an iterative cycle of context, vision,
planning, inputs, management processes, products, results and evolution [44]. The indicators
measure the inputs and outputs of management to evaluate strengths, weaknesses and needs. Based
on this framework, several specific methodologies have been developed with a consistent and global
approach that assess the effectiveness of management (Table 1).

Table 1. Some examples of methodologies to assess the management of protected areas based on the
IUCN-WDPA framework.

Name Year Characteristics Source
Rapid Assessment Identifying strengths and weaknesses of
and Prioritization of management in networks of protected areas,
2003 [45]
Protected Area comparing the management of different places.
Management It is the most commonly used today
To evaluate the progress of management in an
Management o ) )
individual protected area over time. The Marine
Effectiveness 2007 [46]
Score-Card evaluation is an adaptation of this
Tracking Tool
methodology for MPAs

It was originally designed for adaptive

management in Natural World Heritage sites.
Enhancing our
2007 It is a more exhaustive methodology than the [47]
Heritage
previous two, and therefore provides more

detailed results.
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How is your MPA 2004 Evaluating the management of MPAs, (48]
doing? prioritizing actions and strengthening support.

It is a methodology for evaluating and

monitoring the management of protected areas,
Sistema de Andlise e
with quick application and immediate results. It
Monitoramento de 2016 ) . [49]
_ is composed of two main elements: evaluative
Gestao
characterization and analysis of management

instruments.

Evidence suggests that organizational and social factors determine the overall success or failure
of a MPA, indicating the inherent need for increased consideration of human dimension [11,18,50—
53]. Also, MPA success has been found to be significantly hampered by governance shortcoming (e.g.,
lack of participation) and capacity shortfalls (e.g., inadequate management processes) [54,55]. In this
context, the analysis of management in the NP and MR of Galapagos is proposed as a tool to
understand the current situation of the actions and management components and to detect strengths
and weaknesses, which will allow effective decisions to be made and future errors to be avoided [44].

In this regard, the Directorate of the Galapagos National Park (DPNG in Spanish) has conducted
three evaluations of management effectiveness, in 1998, 2003 and 2012, being a pioneer in Latin
America [56]. On all three occasions the same methodology was used: Measurement of Management
Effectiveness of Protected Areas [1], based on the WDPA. This evaluation generated information that
was fundamental in defining management programme strategies [56]. Also noteworthy is the work
by Heyling and Bravo [35], who analyzed the co-management regime then in place in the MR. The
analysis was based on nine elements of governance: strategic vision, participation, responsible
representation, consensus orientation, empowerment, equity, credibility, resilience and efficiency.
They concluded that the Galapagos co-management process performed well in terms of strategic
vision, participation, empowerment, consensus orientation and resilience, but not so well in terms of
responsible representation, equity and credibility. In addition, an evaluation of the new zoning of the
MR of Galapagos has recently (2024) been carried out by Castrejon et al. [23].

The objective of this paper is to analyze the management model of the Galapagos National Park
and Marine Reserve, with the intention of highlighting the weaknesses and strengths of the
management of one of the most iconic protected areas in the world. We have chosen a methodology
proposed by Maestro et al. [57], which presents five possible management scenarios and allows us to
see how an MPA is evolving, and to propose a series of improvements.

2. Materials and Methods

2.1. Study Area

The Galapagos archipelago is made up of islands, islets and rocks or promontories of volcanic
origin located in the Pacific Ocean, 960 km from continental Ecuador (Figure 2). The importance of
its biodiversity is recognized at an international level and in 1979 it was declared the first UNESCO
World Heritage Site. It also has been designated as Biosphere Reserve, Whale Sanctuary, RAMSAR
Site, National Park and Marine Reserve [56].
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Figure 2. Galapagos archipelago. Source: adapted from Schuhbauer and Koch [26].

Its protected area consists of the National Park (1959) and the Marine Reserve (1998), covering
97% of the land area and 100% of the marine area, respectively. The NP covers approximately 8,006
km? and occupies most of the 234 emerging land units. The MR comprises the entire marine area
within a forty-nautical-mile strip measured from the straight baselines of the archipelago and its
territorial waters. It has a total area of approximately 138,000 km?, of which 70,000 km? is inland, and
1,753 km of coastline [56].

It should be noted that Galapagos has recently (2022) expanded its marine area with the creation
of the Hermandad Marine Reserve [58]. This new MPA is justified, among other reasons, by the
declaration signed at the XXVI United Nations Conference on Climate Change (Glasgow, Scotland)
for the Conservation and Management of Ecosystems within the Eastern Tropical Pacific Marine
Corridor (CMAR), which aims to properly manage the biodiversity and resources found between the
Galapagos (Ecuador), Cocos (Costa Rica), Mapelo (Colombia) and Coiba (Panama) islands. The
Hermandad Marine Reserve adds 60,000 km? to the marine area, of which 30,000 km? are for the
protection of critical ecosystems and migratory species, and another 30,000 km? for responsible
fishing [58]. This paper will examine the management of the Galapagos NP and MR.

The Directorate of the Galapagos National Park administers and manages the two areas and
reports directly to the Minister of Environment. This differentiates them from other coastal and
marine protected areas of Ecuador, which are administered through the Undersecretary of Marine
and Coastal Management. However, the Directorate is subject to national, regional and provincial
laws and regulations.

In 2014, the management instruments of the NP and the MR were unified into a single document
that makes it possible to manage the archipelago as a socio-ecosystem, integrating both areas and
these with the inhabited areas of the province. So, at the time of decision-making, the archipelago is
considered as a whole, promoting integrated and comprehensive management.

2.2. Methodology

The methodology used to evaluate the management of the Galapagos National Park and the
Marine Reserve has been designed by Maestro et al. and it has been applied before in the Azores
Marine Park in Portugal [57], Santa Rosa, Marino Ballena and Cahuita National Parks in Costa Rica
[59] and Brijuni National Park, Telascica Nature Park and Pakleni Islands Significant Landscape in
Croatia [60]. This work has a socio-economic perspective, focusing on the analysis of two
fundamental elements: processes and people involved.

The main feature of this methodology is the classification of the MPAs analyzed in one of the 5
scenarios proposed: proactive, learning, interactive, centralized and formal. This offers a valuable
tool to decision-makers, as it focuses on those weaknesses and strengths that need to be addressed
for the management of the protected area to be improved or maintained (depending on the case). In
brief, the steps to be taken are as follows:

Step 1. Selection of key management aspects
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Based on the bibliography reviewed and analyzed, four management aspects were identified as
key. Key aspects are considered to be those of a transversal nature and that also encompass different
elements. These are: management body, planning stage, public participation, and implementation
stage. Based on the methodologies developed by the WDPA (Table 1), these four aspects have been
chosen because, in a first approach, we aim to cover the whole process of planning and execution,
and the people involved in the management: the managers and stakeholders.

Step 2. Identification of specific indicators

A series of specific indicators (in question form) were selected for each aspect. This resulted in
26 indicators (Table 2), which were chosen based on the literature reviewed and on our expert criteria.

Table 2. Indicators of the assessment.

Key
management Indicator Evaluation
aspect
1 Without basic training or education.
Higher education: only natural
1. Background of the staff sciences.
3 Higher education: multidisciplinary
team (natural and social sciences).
1 No, or sporadically.
2. Technical training offered to
2 Yes.
staff
3 It also anticipates future needs.
1 No.
3. MPA staff participation in the -
. 2 Sporadic.
planning processes -
3 Inall planning processes.
1 No.
4. MPA staff have the necessary -
. . It has some procedures, sometimes
procedures to participate in the 2 .
fenm insufficient.
Managem planning processes 3 Yoo
ent body 1 No.
5.  Cooperation with  other 5 Not with all institutions or not on a
institutions at the local level regular basis.
3 It exists on a regular basis with all
institutions.
1 No.

) ) Not with all institutions or not on a
6. Cooperation with other 2 .
regular basis.

institutions at the regional level : —
It exists on a regular basis with all

institutions.

7. Cooperation with other 1 No.

institutions at the international 2 Not on a regular basis.

level It exists on a regular basis, with a
large number of institutions.
1 No.
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8 Collaboration and exchange of 2 Not on a regular basis.
knowledge with other It exists on a regular basis, with a
international 3 large number of
projects/programmes projects/programmes.
1 No.
) Not implemented, or only partially
implemented.
9. Management plan It exists, is wupdated, is fully
3 implemented, and has an established
schedule for regular reviews and
updates.
. They do not exist or are not related to
the objectives.
10. Strategies and management - - -
. » ) They exist partly in relation to the
measures identified with the 2 T
Planning L objectives.
management objectives -
stage 3 They exist and are completely
identified with the objectives.
1 No.
11. Operational Plan 2 Partially implemented.
3 Fully implemented.
12. Ecosystem diagnosis carried 1 No.
out prior to the development of 2 Not available to interested parties.
the management plan 3 Yes, and it is published or available.
1 No.
13. The MPA integrated into an - —
2 It'sin the process of being integrated.
MPA network
3 Yes.
1 There was or is no management plan.
2 Yes.
14. Public participation in the
. Yes, at all stages of the development
process of developing the
of the management plan and
management plan 3 L .
participation is foreseen for the
evaluation of the management plan.
Public There was no management plan, it
participati 1 was not representative or there is no
on 15. Representative public management plan.
participation in the process of ) Only the priority groups were
developing the management plan represented.
3 Both primary and secondary users
were represented.
1 No.
2 Through consultation
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16. Social actors participation in
management decision making or

planning processes

Interactive participation with a direct

impact on decision making

17.  Collegiate  body  for

participation

No.

Is not representative and/or does not

function properly.

It exists, it is representative and it

works properly.

18. Communication between

stakeholders and managers

Very little or none.

Not within an established

programme.

A communication programme is
being  implemented to  build
stakeholder support for the MPA.

19.  Sustainability = education

activities

No.

Sporadically.

On a regular basis and with wide

participation.

20. Volunteer or environmental

communication activities

No.

Sporadically.

On a regular basis and with wide

participation.

21. MPA information available to
stakeholders and the general

public

No.

Part is available upon request to the

park management.

It is available on the website,

available to any interested party.

22. Zoning of the MPA

It does not exist for the use or

conservation of resources.

It exists for use and conservation, but
it is only partially functional or
outdated.

It exists updated, with measures and

concrete uses for each zone.

23. Budget allocated for the
management of the MPA is

adequate

This information is not accessible.

The budget guarantees the costs of
the administration and surveillance
staff and the means necessary for
management (vehicles, equipment,

fuel, etc.).

The budget also allows for other
innovative  activities such as:

research, development, etc.

d0i:10.20944/preprints202405.1481.v1
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1 No.

It does not follow a strategy or regular

2 collection of results, which are not

24. Monitoring and evaluation of

biophysical, socio-economic and

governance indicators

systematically used for management.

There is a good system of monitoring
and evaluation, which is well
implemented and used in adaptive

management.

25. Scientific

integrated into MPA management

No.

information 2 In some cases.

It serves to evaluate and improve the

management of the MPA.

1 No.

The social system is an important

26. The MPA considered a socio- 2 factor, but the natural system is a

ecosystem

priority.

It is considered and taken into

account throughout the process.

Some of them have been developed by the authors, while others have been adapted from
WDPA-derived methodologies. From these methodologies, we have selected indicators that address
specific management issues, rather than those that assess the natural physical elements. Table 3
shows the general themes that have been drawn from these sources.

Table 3. Topics evaluated with indicators adapted from other methodologies.

Topics Sources
Trainings [46,47,61]
Planning tools [61]
Management plans [46,47,61,62]
Operative plans [46,47]
Public participation [47,61]
Collegiate bodies [62]
Comunication [46,47,61,62]
Environmental education  [47,61]
Volunteer [47]
Information [62]

Budget [47,61]
Monitoring [47,61]
Scientific knowledge [46,47,62]

Step 3. Assessment of indicators: score from 1 to 3 points

Each of the indicators has been rated on a scale of one to three, with one being the most
unfavorable situation and three the optimum. It has been decided to respond with three options
because, although it is a simple form, it covers the entire spectrum of responses, from a negative
assessment of the indicator to an optimal situation, passing through an intermediate state. This

d0i:10.20944/preprints202405.1481.v1
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system facilitates responses and future proposals for improvement. For each indicator, each of the
ranges has been specified to identify what “optimal state” means (Table 2).

To respond to the indicators, several sources of information have been used. A comprehensive
literature review has been carried out, including scientific publications and official government
documents, which has allowed us to obtain information from secondary sources. Moreover, primary
data have been collected through in-depth interviews carried out with representatives of the
management body (in this case, the 7 area directors of the DPNG), with the president of the
fishermen’s association COPROPAG and with an official from the Ministry of Tourism. In addition
to this, the author spent 2 months (August-October 2019) at the DPNG offices conducting in situ
observations.

The information obtained from the bibliographic sources (academic, institutional and from
international organizations) was contrasted with the interviews and what was observed in the field
to determine the score obtained by each indicator.

Step 4. Definition of five possible management scenarios: expert criteria

Once all the indicators have a value from 1 to 3, the average of each of the four key aspects is
calculated, to see what score they obtain. Depending on the value from 1 to 3 of each of the aspects,
the different possibilities that can be found are considered. From this combination, we have proposed
five scenarios that represent five realities, depending on four variables each (Table 4).

A method of analysis and projection of reality through the construction of scenarios has been
used. Alternative (five options) and contrasted (can be compared) scenarios are used [57]. It is a tool
for understanding the potential and limits of management. The factors that define these scenarios can
change over time, thus, are images of present, future, and/or desirable situations [63,64]. Therefore,
itis a proposal that allows us to understand the evolution of a management model. In addition, it can
be seen whether certain specific changes (in any of the indicators) cause significant changes to the
general model or not.

Ordered from the ideal situation to the least favorable, are as follows:

Scenario 1: Proactive management: The team that makes up the management body is
multidisciplinary and highly-trained. They collaborate and cooperate with other institutions.
Participatory management is carried out where all stakeholders are represented. It is planned years
ahead and possible problems are anticipated.

Scenario 2: Learning management: All 4 elements have the same intermediate value, therefore,
they are in a situation where they could be improved. The management body is multidisciplinary. It
is planned for the medium term and is managed in response to past mistakes and successes. There is
public participation but it is not fully representative or well consolidated.

Scenario 3: Interactive management: The authority responsible for management falls largely on
social actors. All stakeholders are well represented and have appropriate participation mechanisms.
Planning and implementation stages are carried out transparently by the authorities. Awareness is
high among the population.

Scenario 4: Centralized management: The management body is sound and multidisciplinary in
its training and activities and functions correctly. It can function at different scales. It has
responsibility, determines the management objectives and develops and executes the management
plan. However, public participation is not very common in decision-making.

Scenario 5: Formal management: Priority is given to short-term management. Planning is
extremely static, public participation in decision-making is not carried out, nor are there evaluation
mechanisms or strategic medium to long-term objectives.

Table 4. Management Scenarios.

Rating
Type of
Management Planning Public Implementation
management L
body stage participation stage

Proactive 3 3 3 3
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Learning 2 2 2 2
Interactive 1,2 1,2,3 3 1,2,3
Centralized 3 1,2,3 1,2 1,2,3
Formal* 1,2 1,2 1,2 1,2

* Formal management occurs with any combination of one and two when the total is not two.
3. Results and Discussion

3.1. Evaluation of Indicators

Figure 3 shows the results obtained for each of the indicators of the four elements analyzed. It is
followed by the discussion of the results.

Background of the staff
Technical training

Staff participation
Necessary procedures
Local cooperation
Regional cooperation
International cooperation
Exchange of knowledge
Management plan
Strategies

Operation plan

Diagnosis

MPA network

Participative management
Representative participation
Social actors participation
Collegiate body
Communication programme
Education programme
Volunteer programme
Avaliable information
Zoning

Budget

Indicators monitores
Scientific information

Socio-ecosystem

o
-
N
w

Score

Figure 3. Assessment of indicators.

3.1.1. Management Body

From the institutional point of view, the DPNG is divided into seven directorates, each with a
director and internal planning. There is no doubt that training is essential to successfully address the
management of protected areas. In the DPNG there is an interdisciplinary team that covers a large
number of areas of knowledge, including, for example, graduates in biology, tourism or fisheries
technicians. All managers have a master’s degree. However, there is no solid training programme,
although technical training is offered sporadically. Often, the courses are due to mandatory
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requirements. This has led to the absence of an institutional training culture and a focus on the short
term [56].

There is extensive cooperation and collaboration with other public and private institutions at
different scales. These include the Ministry of Tourism, the Navy Oceanographic Institute, the
Galapagos Special Regime Government Council, the Charles Darwin Foundation, Conservation
International, WWEF, Galapagos Conservation and several universities. In addition, on several
occasions, park rangers have undertaken exchange programmes with other national and
international parks. This extensive network of collaboration and exchange is crucial for enhancing
the conservation efforts, ensuring the sustainable management of the NP and MR unique
biodiversity, and sharing valuable knowledge and practices that can lead to more effective
environmental protection strategies globally.

The stability of the management body is fundamental, especially in intermediate positions and
management structures. In the case of Galapagos, successive changes in the leadership of the Ministry
of the Environment and the DPNG intensified the complexity and conflicts during the process of
rezoning the MR approved in 2016 (six DPNG'’s directors from November 2012 to December 2018)
[23,65].

3.1.2. Planning State

As mentioned above, since 2014 there has been a single Management Plan that includes both the
NP and the MR. It is presented as an innovative management tool that recognizes Galapagos as a
socio-ecosystem, and therefore becomes an integral part of the planning and territorial management
of the province. Some aspects of the Plan represent a significant change in the approach of the
previous one, like the explicit consideration of ecosystem services and the combination of terrestrial,
aquatic and coastal-marine ecosystems in a single management scheme.

Planning for future (mission, vision and goals) and for carrying out current activities (strategy)
is necessary to achieve better MPA effectiveness [66]. Goals should be quantitative and refined
through time and should have appropriate metrics. Data collection protocols should be selected and
standardized to track the degree of goals achieved. The strategy should be designed consistently with
the formalized mission, vision and goals, to provide clarity on crucial activities, like enforcement,
environmental education and monitoring [66]. This all takes place in the Galapagos. The basic
objectives are articulated in a series of management programs with specific objectives, strategies and
adapted indicators [56].

Although the management plan is valid indefinitely, a 10-year reference horizon has been
established for the development of the programmes, with a view to objectively measuring the
achievements made. The plan will have two highly participatory evaluation processes of its
effectiveness, one after year four and another after year eight, preparing and strategically ordering
information on the socio-ecological system of Galapagos [56]. The first of these reviews began in 2019.

In parallel with the last evaluation of management effectiveness (2012), an analysis of the
problems affecting the management of protected areas was carried out from five main approaches:
conservation, territorial, institutional, social and scientific-technological. The main problems
identified were: 1) ecological integrity and biodiversity threatened by some anthropogenic activities;
2) lack of an integral and shared vision of the territory; 3) lack of articulation between the
management model of the organizational structure and the objectives of the management plan; 4)
minimum support for management from the Galapagos population; and 5) insufficient use of
interdisciplinary research for management by decision makers. This diagnosis is published together
with the management plan.

3.1.3. Public Participation

The management plan for the NP and MR is characterized by a participatory and representative
process during all phases of its preparation, which was innovative in its creation and development
at national level, allowing for greater legitimacy in decision-making processes. However, the lack of
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evaluation and monitoring of this system has caused it to be weakened. This has generated serious
criticism of the DPNG by the fishing sector, affecting the credibility of its decisions.

In 1998, the Organic Law for the Special Regime of Galapagos (LOREG) introduced the concept
of participatory management, for which a Participatory Management Board (PMB) was created,
allowing management decisions to be made by mutual agreement between the stakeholders, and not
exclusively by the environmental authority [67,68]. In 2015 a new LOREG came into force, and the
PMB became an advisory council [65,67], which led to the exclusion of local stakeholders, particularly
the fishing community, from management decision processes [23].

These changes in the management structure of the MR might have influenced both conservation
and socio-economic outcomes, resulting in a decrease in rule adherence, diminishing trust, and
negative economic effects on local livelihoods [23,65,69]. A decrease in stakeholder participation has
introduced difficulties to the adaptability of management practices needed to tackle critical
governance issues. For example, there has been a delay of over nine years in a participatory process
intended to revise fishing regulations, underscoring a lack of ongoing follow-up and accountability
mechanisms previously supported by the PMB [35].

The creation of the MR caused controversy among the inhabitants of the archipelago. This
rejection of an MPA is very common, as traditional resource users see their use rights limited [70,71].
Since then, the DPNG has worked to involve stakeholders and local communities in management
decisions [72]. For example, prior to changes in the zoning of the MR, the DPNG consulted with
various community groups and workshops were held in the cities of Puerto Ayora (Santa Cruz
Island), Puerto Villamil (Isabela Island) and Puerto Baquerizo Moreno (San Cristobal Island). A
similar rezoning process took place in the Great Barrier Reef National Park, where there was an
unprecedented participatory process [73]. However, in Galapagos, the process was not fully known,
as it was decided to create the Darwin and Wolf Marine Sanctuary without prior communication with
the fishermen, which weakened confidence in the administration and damaged the previous work
[23,65]. For their part, fishermen feel that decision-making processes should be more inclusive, take
into account their livelihood needs and leave more time for debate and deliberation. In general, they
claim that the rezoning process did not include adequate participation, and that the zoning plan
should not have been imposed without prior consultation [65]. According to Pazmifio et al. [74], for
the perceptions of Galapagos inhabitants to influence decision-making, there is an urgent need to
increase local technical and organizational capacity.

Information management is crucial to achieve valid and informed decision-making results.
Stakeholders should have access to the rules, decisions, actions and responsibilities of the MPA [75].
In the case of Galapagos, information regarding the park is available to any interested party on the
DPNG website. This aspect is highly advantageous, as it is not universally observed across all MPAs
(i.e., [75]).

3.1.4. Implementation State

The 2014 Management Plan recommended a new zoning for Galapagos NP and MR, which was
approved in 2016. In the case of the MR, the protected area, which until then had been closely related
to use (tourism, artisanal fishing, conservation) and limited to the coastal strip (up to two nautical
miles from the coast line), was considerably expanded. The new zoning includes both coastal and
marine habitats. The non-extraction zone was increased from 0.8% to 34%. In addition, there was a
shift in focus from a traditional model of conservation and biodiversity indicators to one focused on
ecosystem services [65,76]. Despite efforts, the process remains incomplete as of March 2024 [23].

Protected areas are under increasing pressure on their ecosystems and their capacity to generate
services [77], and Galapagos is no exception. This increases the difficulties in obtaining an adequate
budget to meet all management needs. Lack of adequate financial support is often a factor preventing
MPAs from meeting their objectives [78]. The largest source of funding for Galapagos comes from
the Central Government and the income derived from paying the entrance fee to protected areas [56].
Both sources are subject to global economic dynamics, which affect the mobilization of tourists to
Galapagos and, therefore, have a direct impact on annual budgets. Similarly, international support is
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indispensable to complement the implementation of conservation and development programmes in
Galapagos.

The evaluation and monitoring of protected area management is a topic of particular interest
and importance. According to Sarker et al. [79], the success of a MPA depends on the continuous
evaluation and monitoring of biophysical, socio-economic and governance aspects, and their
corresponding adjustments. Monitoring and evaluation is part of the management of Galapagos
protected areas. It makes it possible to determine the level of execution of the various programmes
and strategies and to analyze the impact of the objectives. In addition, it helps to identify weaknesses
and strengths, analyze costs and benefits and generate greater transparency in management. The NP
has been a pioneer in Latin America in adopting, implementing and improving a management
effectiveness evaluation methodology with the experiences of 1998, 2003 and 2012. The results of the
last evaluation served as a starting point for the development of the current Management Plan. The
DPNG also controls the visitors that the park receives through the Visitor Management System,
which monitors the main visitor sites to avoid impacts. In the case of marine resources, the
monitoring is done in collaboration with local fishermen, a key and decisive sector in the
management of the park.

Much research has been carried out in Galapagos, which has generated a great deal of
information from national and international sources. However, the scientific-technical information
does not have an integrated system, limiting its usefulness for management, and in many cases it is
lost. In addition, in the MR, research efforts have often centered mainly on biological and ecological
perspectives over human and social dimensions, ignoring the role of existing collaborative
approaches in building adaptive capacity, although this is gradually changing, and the
socioeconomic perspective is gaining importance [24].

The ecosystem approach includes human and social dimensions. While the biophysical
components may be easy to delineate, humans are more complex and dynamic, but including the
social component can help build public support for an MPA [65,80,81]. For example, in New Zealand,
Aotearoa’s planning evolved from a conflictive to a collaborative process, which was accompanied
by improvements in management efficiency and greater support for MPA implementation [75]. In
Galapagos, the social element is considered just as important as the natural part. This demonstrates
the high value that protected areas have as a livelihood for the local population, thanks to the
provision of ecosystem services. In this context, as one of the most important aspects to guarantee the
future of the local population, the plan promotes the maintenance of the ecological integrity and
resilience of the ecosystems [82], and as such their capacity to generate a rich flow of services for the
sustenance of the population of the archipelago [56].

3.2. General Evaluation

After examining the 4 key elements, the Galapagos protected areas have obtained a score of 2.7
for the management body, 3 for the planning stage, 2.6 for public participation and 2.8 for the
implementation stage (Figure 4). It was determined that the management is currently adapted to a
proactive scenario, since all elements are close to or equal to 3.

Managing body 2.7
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Planning 3
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w
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13
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Figure 4. Evaluation of the management of the Galapagos protected areas.
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The challenge presented by this type of scenario is to maintain proactive management sustained
over time. Conflict with some extractive activities, mainly the fishing sector, is a constant. There are
tools that could be used to improve this situation, such as early warning systems, consultation of
standards, creation of spaces for dialogue, advisory councils, awareness campaigns, etc. [83].

Another threat is the annual budget, which is often unstable and dependent on international
sources. In the case of Galapagos, it is positive that protected areas have private financing
mechanisms, which reduce public dependence (i.e., tourism fees and private foundations), and could
reduce the linkage to the federal budget and finance maintenance, monitoring and surveillance
programs, increasing management efficiency [84].

Even well-managed MPAs have to deal with direct or indirect threats such as climate change,
overfishing or pollution [85,86], although this does not mean that they are not beneficial. There is
evidence to suggest that marine reserves with complex, intact ecosystems are often more resilient and
recover better from disturbance than unprotected areas [87]. Despite the problems faced by
Galapagos protected areas, the management process follows a proactive scenario, which is
continually being fed back. This feedback is a key element in any adaptive management process,
which also allows it to anticipate future problems.

The unification of the two plans into one and the consideration of the archipelago as a socio-
ecosystem represent a great innovation with respect to previous management. This integrative
scenario favors the proactive scenario and adapts to international trends that advocate an ecosystem
approach [2]. Galapagos is an international reference in terms of management and conservation of its
ecosystems and associated services. This is possible thanks to rational management, which also
includes participation in the different stages of the process. All these factors contribute to the
successful management of one of the most symbolic parks in the world, with unique biodiversity, on
which the population depends.

5. Conclusions and Recommendations

This section is not mandatory but can be added to the manuscript if the discussion is unusually
long or complex. Our management analysis demonstrates the value of a broad set of metrics for
assessing protection that go beyond biophysical parameters. Collectively, these indicators help guide
efforts towards more adaptive and participatory management that also strengthens biodiversity
conservation.

In the case of Galapagos, planning stands out, in which all indicators have obtained the
maximum score, so from the theoretical point of view it is very satisfactory. The most notable
deficiency, where more emphasis should be placed, is in public participation. While other aspects are
well-developed, this is where the most weaknesses are shown and where attention should be paid to
the successful development of future plans. Participation between stakeholders and managers should
be strengthened (especially the fishing sector), and it should be ensured that adequate tools are
available so that the stakeholders can intervene in management decisions, which will inevitably affect
their lives. Eliminating the deficiencies in the participation system will improve the relations and
trust that the population has in the park, especially the fishing sector. Therefore, it is convenient to
make a serie of recommendations to strengthen some of the indicators with the lowest scores:

- Implement a permanent training program for technicians and managers. This program would
consist of specific courses related to MPA management and would be taught by specialized
university professors and experienced managers.

- Hold regular meetings in Galapagos between the DPNG and research associations or
foundations (Charles Darwin Foundation and Galapagos Conservancy) between technicians and
scientists. The main objective is to improve training through the exchange of experiences, best
practices and the search for solutions to problems.

- Sign collaboration agreements between the DPNG and associations or foundations dedicated
to research (Charles Darwin Foundation and Galapagos Conservancy) for the creation of a
biophysical and socioeconomic database, including all research conducted in the archipelago, which
is updated and available to interested parties.
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- Create the Galapagos Participation Forum. It should be a place for free, open (maximum 150-
200 members) and transparent discussion of issues of interest to the community.

- Create a Communication System that disseminates the evolution of the implementation process
of the management plan. In addition, an Annual Management Report will be edited and published,
describing the main achievements obtained during that period of time, as well as pointing out those
projects that encounter obstacles to their development.

- Create a public fund for the conservation and management of Galapagos. This instrument will
serve to encourage and channel the joint actions of the various administrations and individuals. It
could also be fed by proportional shares of certain real estate investments linked to leisure and
recreation, which would be earmarked for the conservation of the natural heritage.

With these recommendations, some of the problems that were already identified in the
evaluation conducted in 2012, and that still persist, could be at least partially solved (specifically, low
support from the population). These recommendations can also help to strengthen and maintain
those indicators that have obtained the highest scores, thus ensuring a proactive management
scenario over time. It is encouraging that the application of this methodology in a case as significant
as Galapagos revealed that the archipelago is moving towards a consistent system of protected areas,
through consolidated strategic planning and the inclusion of the population in all phases of the
management process.
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