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Chapter 15
Looking Beyond Ecosystem Services 
Supply: Co-production and Access 
Barriers in Marine Ecosystems 
of the Chilean Patagonia

Ximena Vergara  , Alejandra Carmona, and Laura Nahuelhual

Abstract  In this chapter, we propose a framework of analysis based on the ecosys-
tem service cascade model, to describe and explore the distribution mechanisms of 
ecosystem services (ES) and their benefits and to inquire into the processes of co-
production, capture and access to benefits. As a case study, we selected the 
Magallanes region in the southern Chilean Patagonia. We mapped five ES: sense of 
place, food from aquaculture, recreational opportunities, food from artisanal fisher-
ies, and education and knowledge opportunities. For each ES, we determined the 
number and location of direct and indirect beneficiaries using the Final Ecosystem 
Goods and Services Classification System (FEGS-CS). Each ES showed a distinc-
tive pattern of supply distribution, and most of the marine space presented low to 
very low values in all indicators. The areas where ES indicators increased corre-
sponded to small areas and did not necessarily overlap, suggesting few spatial posi-
tive and negative synergies between ES. This dispersed distribution of the ES did 
not coincide with the highly concentrated locations of direct and indirect beneficia-
ries in the four cities of the region. Moreover, a large part of the ES supply were cap-
tured by foreign entities, either by foreign companies in the case of food from 
artisanal fisheries and aquaculture or by extra-regional beneficiaries in the case of 
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recreation  and  education and knowledge opportunities. The analysis of co-
production and access mechanisms evidences that past policies have favored a pat-
tern where the regional population is deprived of accessing the direct benefits of 
these ES through consumption, enjoyment, or learning. Instead, the benefits that 
they receive are restricted to employment (sometimes low-quality employment such 
as at fish processing plants) and income. A better distribution of benefits requires 
deep transformations of preceding policies and institutions, which not only defined 
the concentration of people in certain territories but also defined the access mecha-
nisms and power relations that determine who access ES benefits and who does not.

Keywords  Marine ecosystem services · Off-site effects · Ecosystem services 
flows · Access barriers · Distributive inequality · Chilean Patagonia

1  �Introduction

Marine systems provide multiple and varied ecosystem services (ES) on which 
much of the world’s population depends (Worm et al. 2006). Although the ES con-
cept has proliferated in the scientific and practical fields, it has had little application 
to marine ecosystems (Arkema et al. 2015; Townsend et al. 2018; Martino et al. 
2019). In assessing marine ES, difficulties are encountered in linking ecological 
functioning and the generation of services (Jobstvogt et al. 2014; Townsend et al. 
2018), which can be summarized as (i) integration of ocean depth as another spatial 
axis of assessment; (ii) complex spatial and temporal dynamics; (iii) nonlinearity of 
marine ecological processes; (iv) high mobility of resources and people (Hargreaves-
Allen 2020); and (v) shortage of ecological, social, and economic data across the 
vast majority of the world’s oceans.

In this context, most marine ES research has focused on mapping service supply 
(Nahuelhual et al. 2020) as the first level of the ES cascade conceptual framework 
(Potschin-Young et al. 2018). Although understanding the factors determining sup-
ply is an important contribution to marine ES research, the usefulness of the ES 
concept in decision-making requires going beyond supply, towards understanding 
the interactions between supply and demand, their spatial relationships, and the 
relationships between the natural and social system.

In this sense, little has been studied about the role that societies and institutions 
have in the production, distribution, and governance of ES and the benefits they 
provide (Bennett et al. 2015; Rova and Pranovi 2017; Martino et al. 2019). Thus, 
large gaps in the assessment of ES remain, especially in marine systems. As 
explained by Bennett et al. (2015), we still do not have a deep understanding of (i) 
the co-production of ES, understood as the specific social and ecological interac-
tions that enable service generation (Fischer and Eastwood 2016); (ii) the factors 
driving preference distribution and access to ES benefits; (iii) stakeholder diversity, 
potential social conflicts, and inequities arising from access to specific ES; and (iv) 
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issues such as how and when existing governance structures prevent or enhance 
access to ES benefits (Ruckelshaus et al. 2015).

In this chapter, we propose a framework of analysis to describe and explore the 
distribution mechanisms of ES and their benefits. Using the framework, we investi-
gate the processes of co-production, capture, and access to benefits, accounting for 
the spatial relationships between ES supply and capture, based on existing 
frameworks.

The proposed framework of analysis can serve as an input for (i) identifying the 
diversity of beneficiaries and asymmetries among them (Felipe-Lucia et al. 2015; 
Laterra et al. 2019a); (ii) raising awareness among groups based on knowledge of 
the direct and indirect benefits generated by marine ecosystems (Schirpke et  al. 
2014); and (iii) identifying the barriers to access the benefits from ecosystems 
mainly by the most vulnerable groups.

In order to apply this framework, we selected five ES, namely, sense of place, 
food from aquaculture, recreation opportunities, food from artisanal fisheries, and 
education and knowledge opportunities. We based our analysis on the Magallanes 
region in the southern Chilean Patagonia, since this study area is a particularly rel-
evant case for understanding access to ES.  Firstly, its naturalness and vastness 
inspired naturalists and adventurers (Rozzi et al. 2019) and more recently an exclu-
sive mass tourism with special interests in nature (Rozzi et al. 2010). Secondly, it is 
a region of long-standing conflicts in the use of the marine and coastal space, such 
as the conflict between canoe peoples who inhabited the marine and coastal areas 
(Kaweskar and Yaganes) and the foreign powers that plied the Strait of Magallanes 
(Gleisner and Montt 2014). Finally, given its geopolitical location, the development 
of the area has been permanently driven by foreign capital to the detriment of local 
capital (Harmabour 2019).

2  �Methods and Data

2.1  �Study Area

The Magallanes region and Chilean Antarctica is the most extensive and the second 
least populated of the Chilean territory. It extends between 53°09 and 70°55 SL and 
marks the southern limit of Patagonia and the American continent. According to the 
2017 population census, it has 164,661 inhabitants who are concentrated in the cit-
ies of Punta Arenas, Puerto Natales, Porvenir, and Puerto Williams. Its creation as a 
region dates back to 1978, and its final boundaries were drawn in the twentieth 
century (Supreme Decree 2339/YEAR). The territory was historically inhabited by 
the Kaweskar, Yagan, Tehuelches, and Selknam peoples, for thousands of years. 
However, the occupation of Patagonia and the advent of sheep farming in the years 
1880–1920 from Europeans led to the genocide and acculturation of these people 
almost leading to their extermination (Harambour 2017).
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Currently the region has an economy focused on commodity exports. The main 
activities are cattle raising, the exploitation of hydrocarbons, the salmon industry, 
fishing (industrial and artisanal), and tourism (Fig. 15.1).

2.2  �Framework of Analysis to Explore Mechanisms 
of Appropriation, Co-production, and Access to Ecosystem 
Services Benefits

We built our analyses on the ES cascade framework (Potschin-Young et al. 2018), 
where a “service production chain” is represented. We start with the biophysical 
structures and processes of the ecosystems and end with the social benefits that 
society obtains (Liquete et  al. 2013). The cascade framework has been enriched 
by  incorporating new interactions mainly allusive to the relationships between 
social and biophysical systems (Spangenberg et al. 2014; (Felipe-Lucia et al. 2015). 
The adapted framework (Fig. 15.2) allowed us to explore the relationships of co-
production of ES, the mechanisms of access to benefits, the migration of ES flows, 
and the impacts of these relationships and flows.

We defined each of the elements in Fig. 15.2 as follows:

Fig. 15.1  Study area in the Magallanes region, Chilean Patagonia
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	 (i)	 Ecosystem services supply areas: Ecosystem service supply is defined as “the 
ability to provide a specific package of ecosystem goods and services within a 
specific spatial extent and temporal duration” (Burkhard et al. 2012). A supply 
area is defined as the space in which a certain supply accrues and is usually 
represented by ES supply hotspots.

	(ii)	 Mechanisms of co-production and access to ecosystems: They allow us to 
understand the contributions of different forms of capital (human, social, man-
ufactured, and financial) to the supply of ES and the capture of benefits by 
human beneficiaries (Cook et al. 2020). Ownership mechanisms, for example, 
are understood as forms of capturing, transferring, transforming, processing, 
and/or providing the services to generate ecosystem benefits, which require 
investments of time, labor, resources, technology, and money as a means to 
make them available (Braat and De Groot 2012). In addition, goods and ser-
vices from ecosystems enter value chains of economic activities that are linked 
at the local level (Laterra et al. 2019b). On the other hand, access to benefits 
from ES is affected by a network of formal and informal institutions and poli-
cies (Scoones and Wolmer 2003).

	(iii)	 Area of capture of ES and benefits: A capture area is where ES supply (totally 
or partially) reaches a human beneficiary and generates a direct or indirect 

Fig. 15.2  Analysis framework to explore mechanisms of appropriation, co-production, and access 
to ecosystem services benefits. (Modified from Felipe-Lucia et al. 2015)
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benefit. Supply and demand for ES are often spatially uncoupled (Hein et al. 
2016; Brauman et al. 2007; Vergara et al. 2020). Benefits are understood as 
positive changes in well-being given the fulfillment of needs and desires 
(TEEB 2010). Beneficiaries are defined as any group of people who benefit 
from ES through active or passive consumption or through recognition result-
ing from knowledge of these services (Nahlik et al. 2012).

2.3  �Assessment of Ecosystem Services Supply

The evaluation of ES supply relied on ad hoc indicators based on the literature, the 
particularities of the study area, and the availability of information, and expert judg-
ment (Table 15.1). We quantified and mapped five ES: (i) sense of place; (ii) food 
from aquaculture; (iii) recreational opportunities; (iv) food from artisanal fisheries; 

Table 15.1  Ecosystem services supply indicators and their variables

ES Description
Spatial 
attributes

Sense of place It reflects the emotional bond with a place, created through 
direct interaction between humans and places (Kaltenborn 
1998)

Iconic marine 
species
Special lasting 
places

Food from 
aquaculture

Quantity of fish extracted from mariculture units, measured as 
biomass (kg km2). The main species cultivated in the region 
are coho salmon, salmon, and rainbow trout, which 
represented 100% of the regional harvest in 2018

Annual 
productivity

Recreation 
opportunities

Capacity of marine and coastal areas to support tourism and 
recreational activities

Accessibility
Scenic beauty
Capacity for 
tourist use
Unique 
natural 
resources
Cultural sites

Food supply 
from artisanal 
fisheries

It reflects the amount of fish extracted from the marine area of 
the artisanal fishery, expressed as biomass (kg km2). 
Information is included on five artisanal species of regional 
importance, which together represent 67% of landings in 2018 
(SERNAPESCA 2019): spider crab (Lithodes santolla), sea 
asparagus (Ensis macha), scallop (Austrochlamys natans), 
conger eel (Genypterus chilensis), and sea urchin (Loxechinus 
albus)

Fishing area 
of each 
species
Landings

Education and 
knowledge 
opportunities

It reflects the amount of research carried out in the region Number of 
publications
Research 
effort
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and (v) education and knowledge opportunities. The selection and weighting of 
variables to be included in each indicator were made based on a bibliographic 
review and expert judgment. The variables selected for each indicator were spatially 
processed using Geographic Information Systems (GIS) (see Vergara et al. 2020 for 
details on indicator construction and supplementary material within).

2.4  �Benefit Assessment

We adapted the Final Ecosystem Goods and Services Classification System 
(FEGS-CS) developed by the US-EPA (Landers and Nahlik 2013), which is a two-
part classification system composed of (i) the identification of ES and (ii) the iden-
tification of an explicit human beneficiary of these specific goods and services. 
Direct beneficiaries are defined as those who directly use, consume, and/or enjoy 
the benefits of the ES, while indirect beneficiaries are those that benefit through the 
generation of employment and wealth (Daw et al. 2011). 

A review of information was carried out for the representation of beneficiaries. 
The main source of information was the databases of the Internal Revenue Service 
(SII 2019), where workers are reported by company and economic category. In 
many cases, direct data is not available, and potential beneficiaries can only be esti-
mated using spatial information and statistical information available at the munici-
pal level, such as population censuses (Schirpke et al. 2014). A description of each 
type of beneficiary for each ES can be found in Vergara et al. (2020).

2.5  �Co-production and Access to Ecosystem Services

Human intervention in ecosystems has been the fundamental factor driving the sup-
ply and distribution of ES in the Anthropocene (MEA 2005). People protect, con-
serve, use, challenge, alter, exploit, destroy, change, and rehabilitate ecosystems, 
consciously and unconsciously, for their own benefit or that of another person, with 
implications for ecosystem functions and services (Bennett et al. 2015). The analy-
sis of co-production and access mechanisms relied on the questions in Table 15.2. 
This description was based on a literature review, expert knowledge, and govern-
ment newsletters and information.
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3  �Results

3.1  �Ecosystem Service Supply Areas

Figure 15.3 and Table 15.3 show the distribution of ES supply in Magallanes region 
and the percentage and area (km2) by value category. Sense of place showed low to 
medium values of the indicators (measured in normalized values from 0 to 100) 
across most of the region (Fig. 15.3, panel A). The areas of higher indicator values 
concentrated in Cape Horn, in Navarino Island. This is due to the concentration of 
attributes like the presence of emblematic species such as leopard seal (Hydrurga 
leptonyx), southern elephant seal (Mirounga leonine), and black-browed albatross 
(Thalassarche melanophris) and areas with indigenous toponymy. The areas of pro-
vision of food from aquaculture concentrated in Puerto Natales and in Skyring 
Sound. Both areas hold the most suitable hydrodynamic characteristics, but they 
have been declared saturated areas for aquaculture (Res. n° 2189). Most parts of the 
region (97.8%) do not have any supply (Fig. 15.3, panel B).

Table 15.2  Key questions to explore the co-production of and access to ecosystem services

Co-production mechanisms
What are the mechanisms governing 
the co-production of the ecosystem 
service?

Appropriation
When does nature become an ecosystem service?
How are ecosystem services captured, transformed, 
transported, and processed in order to generate 
ecosystem benefits?
Entering the value chain
How does the benefit enter the network of relationships 
or links that aim to bring the greatest possible value to 
the benefit?

Access mechanisms
How do access barriers to capture 
ecosystem service benefits operate?

Rights-based access (legal)
What legal mechanisms operate to restrict access to 
beneficiaries?
Access to financial capital
What financial mechanisms operate to restrict access to 
beneficiaries?
Access to market
What market mechanisms operate to restrict access to 
beneficiaries?
Access to authority
What governance mechanisms operate to restrict access 
to beneficiaries?
Access through social identity
What cultural and identity mechanisms operate to 
restrict access to beneficiaries?
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The highest values of the recreation opportunities indicator concentrated in the 
Strait of Magallanes, an iconic place that has high values of accessibility attributes 
(with consolidated marine routes of international importance), unique natural 
resources (due to the presence of southern right whale, Eubalaena australis, and sei 
whale, Balaenoptera borealis), and cultural heritage. More than 50% of the region’s 
marine area had medium values of the indicator, which makes it the indicator with 
the largest regional distribution (Fig. 15.3, panel C).

In the case of food from artisanal fisheries, medium, high, and very high values 
of the indicator (covering 8.5% of the marine area) concentrated in the north of the 
region, near the towns of Puerto Natales and Puerto Eden. This is explained by the 
presence of the urchin (Loxechinus albus) fishery, which by itself represents 43% of 
regional landings (Fig. 15.3, panel D).

Education and knowledge opportunities were widely distributed across the 
region but with only two small areas with high and very high indicator values. The 
first area is the central section of the Strait of Magallanes, which due to its proximity 
to the city of Punta Arenas (which groups universities and research centers) becomes 
an area of easy management and access. The second area was located in the Beagle 
Channel (Fig. 15.3, panel E).

Fig. 15.3  Distribution of the ecosystem services supply indicators in the Magallanes region
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3.2  �Benefit Assessment

3.2.1  �Beneficiaries in the Magallanes Region (Local Beneficiaries)

Table 15.4 shows the number of direct beneficiaries (DB) and indirect beneficiaries 
(IB) of ES in Magallanes region and their percentage over the regional population.

In the case of sense of place, the totality of the regional population corresponded 
to direct beneficiaries. Indirect beneficiaries (508) represent 0.3% of the regional 
population. The greater percentage of indirect beneficiaries relates to activities of 
publication of books linked to the marine and coastal territory of the region, fol-
lowed by the workers of regional museums. Although this ES is distributed through-
out the region and the entire population is the direct beneficiary of it, it does not 
generate significant production chains in the region.

For food from aquaculture, direct beneficiaries (salmon consumers) are 10,656 
people representing 6.7% of the regional population. The indirect beneficiaries are 
420 people who live in the region and work in the salmon production chain, repre-
senting only 0.3% of the population. For recreational opportunities, the beneficia-
ries are visitors from outside the region who register their visit to national parks. In 
2018, 544,523 visits were registered, of which 280,755 were Chilean visitors and 
263,768 were foreigners. The number of indirect beneficiaries employed by indus-
tries related to tourism and recreation was 7888, which represents 4.9% of the 
regional population. Food from fisheries had 4441 direct beneficiaries (fish consum-
ers) and 9368 indirect beneficiaries who work as artisanal fishermen or in process-
ing plants and represent 5.6% of the regional population.

Finally, the ES of education and knowledge opportunities had 29,892 direct ben-
eficiaries who were mainly students involved in activities related to the knowledge 
of marine and coastal areas. The indirect beneficiaries were 2667 people who work 
in educational institutions. They have access to teaching activities related to marine 
and coastal areas and represent 1.7% of the regional population.

3.2.2  �External Beneficiaries

Figure 15.4 shows the distribution of direct beneficiaries of ES that are exported as 
products outside the country and/or attract beneficiaries from other parts of the 
world. The availability of data only allows us to present the external beneficiaries of 
the ES of food from fisheries, food from aquaculture, and recreation opportunities. 
Panel A shows the distribution of direct beneficiaries of food from artisanal fisher-
ies. In this case, 39.6% of the ES flow is exported to Japan, where 245,480 people 
can meet their annual consumption demand for marine products only with what is 
imported from the Magallanes region. Another 25% goes to China where 163,800 
people can satisfy their annual fish demand with these imports. Spain, Taiwan, and 
the United States are the next recipients of the region’s marine and fishing products 
with exports representing 9.3%, 7.5%, and 3.0% of the region’s ES flow, respectively.

15  Looking Beyond Ecosystem Services Supply: Co-production and Access Barriers…
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Table 15.4  Local beneficiaries of the Magellan region

Number
Percentage of total 
population

Population (number of personsa) 166,533 100.0
DB sense of place
Native population 1261 0.8
Municipality populationa 165,272 99.2
Total DB sense of place 166,533 100.0
IB sense of place
Artists whose work is related to the identity of marine 
ecosystems

79 0.0

Film producers related to the landscape of seas and fjords 50 0.0
Other cultural activities inspired by the marine and coastal area 
such as book publishing and other publishing activities

282 0.2

Workers of museums and cultural activities 97 0.1
Total IB sense of place 508 0.3
DB food from aquaculture
People who can feed with the availability of fish given 
consumption recommendation

10,656 6.4

Total DB food from aquaculture 10,656 6.4
IB food from aquaculture
Workers of related aquaculture services 420 0.3
Total IB food from aquaculture 420 0.3
DB recreation opportunities
Total visitors to national parksb 458,447
Total DB recreation opportunities 458,447
IB recreation opportunities
Workers in travel agencies, tour operators, and tour guides 239 0.1
Workers in transportation activities 300 0.2
Workers in tourist hosteling 7349 4.6
Total IB recreation opportunities 7888 4.9
DB food from fisheries
People who can feed with the availability of fish given 
consumption recommendation

4441 2.7

Total DB food from fisheries 4441 2.7
IB food from fisheries
Artisanal fishers 9136 5.5
Workers of related fisheries service 232 0.1
Total IB food from fisheries 9368 5.6
DB education and knowledge opportunities
Teachers of university and technical careers that can relate to 
marine and coastal themes

101 0.1

Schoolchildren that are related to marine and coastal knowledge 
activities

28,880 17.3

(continued)

X. Vergara et al.



319

Panel B shows the destinations of the food from aquaculture service: 27% of the 
service’s flow is exported to the United States where 475,168 people can supply 
their annual fish consumption demands with the Magallanes region’s salmon, fol-
lowed by Russia with 22% of the exports (395,171 beneficiaries), Japan with 12.0% 
(207,777 beneficiaries), and China with 8.9% (155,289  beneficiaries). The total 
number of external beneficiaries of food from aquaculture is 1,726,413 people.

Panel C shows the origin of foreign visitors to the Magallanes region. The largest 
number of beneficiaries comes from Germany with 9.2% of visitors (21,811 recre-
ationists), France 8.3% (19,696 recreationists), Brazil 7% (16,693 recreationists), 
and Argentina 6.9% (16,453 visitors). The total number of foreign visitors to 
Magallanes Patagonia is 237,338 (SERNATUR 2018).

3.3  �Co-production Mechanisms

In the case of sense of place, the external factors that contribute to the generation of 
the service are the social and cultural production and reproduction that influence in 
the intellectual and affective act of the places that are inhabited (Mora 2012; 
Gustafson 2001). Food from aquaculture is generated by taking advantage of the 
ecosystem conditions for the cultivation of aquaculture species, which is achieved 
by modifying the marine environment through the construction of cage rafts for fish 
farming (Landers and Nahlik 2013), in this case salmonids, a species introduced 
into the territory. Recreation opportunities depend on the natural attributes of the 
region but are modeulated by external factors in the generation of the service, which 
respond to the information dissemination, ideas, and opinions with the intention of 
positioning a geographic place that meets the desired attributes for recreation and 
tourism (Stokowski 2002). Particularly in the Magallanes region, the ES for recre-
ation opportunities is linked to the nature tourism market where its remote location 
and extreme weather conditions (presence of land and sea ice) have represented 

Table 15.4  (continued)

Number
Percentage of total 
population

Researchers who publish on marine and coastal issues located in 
the Magellan region

91 0.1

Secondary technical education coastal and marine specialties 820 0.5
Total DB education and knowledge opportunities 29,892 18.0
IB education and knowledge opportunities
People who work at state educational establishments that have 
access to marine and coastal educational activities

2667 1.7

Total IB education and knowledge opportunities 2667 1.7
aRepresents the total of the municipalities population subtracting the native population
bThey are foreign visitors who register entry into national parks; the national tourism service does 
not record domestic tourism

15  Looking Beyond Ecosystem Services Supply: Co-production and Access Barriers…
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Fig. 15.4  External beneficiaries of food from artisanal fisheries (A), food from aquaculture (B), 
and recreation opportunities (C)
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prohibitive conditions and important limitations for human activity (Lamers et al. 
2008). However, the tourism industry began to overcome these limitations, position-
ing the region  through market products using concepts such as nature tourism 
among others (Hartwell et al. 2012). In the case of food from artisanal fisheries, it is 
the fishing activity that generates the ES, which is reflected into the capture of fish 
for human consumption (Anticamara et  al. 2011). For the ES of education and 
knowledge opportunities, nature becomes a service through learning as a result of 
the interaction with the social and biophysical environment (Alexander et al. 2009).

Direct beneficiaries capture the ES of sense of place, based on the links with 
identity and belonging to the community (Gallina and Williams 2015), and it is 
transformed into benefits  through artistic expressions  for  example (Spencer and 
Werness-Rude 2015). For the capture, transformation, transport, and processing of 
food from aquaculture, a variety of processes are required such as breeding, fatten-
ing, feeding, and processing that depend on specific ecosystem conditions. These 
processes culminate in the production of food that constitutes the service (García 
Moreno 2005). In the case of recreational opportunities, the capture of the service is 
almost exclusively through the tourist market. The tourism companies in the area, 
based on complex logistics that can reach the Antarctic Region (Lamers et al. 2008), 
transport the recreationists (direct beneficiaries) to the places where the service is 
provided. For their part, the indirect beneficiaries (owners, suppliers, and employees 
of these industries) capture the service from the operation of these companies 
(Laterra et al. 2019b). In the case of food from artisanal fisheries, the capture is car-
ried out by the fishermen (indirect beneficiaries) using fishing gear that is specific to 
each species. Fishing takes place in fishing grounds located in fjords and channels, 
and fish is transferred in fishing boats to the coves. From the coves, the fish is dis-
tributed to the direct beneficiaries, which are local and foreign consumers (Castillo 
2011). The capture of education and knowledge opportunities is carried out through 
exploratory and descriptive research of the components of the ecosystem and their 
relationships, applying different methods. The indirect beneficiaries, on the other 
hand, make use of the captured knowledge for educational purposes.

For the ES of sense of place, the attributes of marine and coastal locations are 
catalysts for individual creativity and creative industries (Drake 2003; Clare 2013). 
The creative industries are integrated in place, where the importance of aesthetics 
and social networks leads to a narrow geographical clustering (Clare 2013; Gertler 
2004). For food from aquaculture, the benefit enters the value-adding network 
through the global food industry. In the case of recreation opportunities, the ES is 
transformed into tourist products. Tourist products are characterized by a set of 
tangible and intangible elements that allow the development of specific activities in 
certain destinations (Nasimba and Cejas 2015). For ES of food from fisheries, the 
service enters the network of value addition through the local sale of products and 
the global food industry. The knowledge coming from the ES of education opportu-
nities suffers a process of value addition, from public and private institutions that 
are working on programmatic axes of research and formal and nonformal education 
to improve understanding of the value of ecosystems for the well-being of humanity 
(MEA 2005; TEEB 2010).
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3.4  �Access Mechanisms Acting as Barriers to Capture 
ES Benefits

For the place-based ES, there are at least three mechanisms that restrict or favor 
access to beneficiaries, all of which are linked to the zoning of marine coastal areas:

	 (i)	 Indigenous Peoples’ Marine Coastal Spaces. They are a form of spatial prop-
erty right that favors access to one type of direct beneficiaries of ES and 
excludes another. It aims to protect ecosystems and native cultures (Zelada 
Muñoz and Park Key 2013).

	(ii)	 Marine Protected Areas. There are two main categories of marine areas: the 
first, marine parks, restricts almost all economic uses and access to beneficia-
ries, and the second, multiple-use marine protected areas, has a flexible frame-
work to design that activities can be developed within your area (such as 
artisanal fishing).

	(iii)	 Salmonidae Concessions: They function as concessions of marine space where 
rafts-cages for salmonids are installed. A concession is restrictive in its entry to 
people not related to the particular salmon farming company.

In the case of the indirect beneficiaries of sense of place service, there is a legal 
framework that regulates the creative industries. These aspects condition the access 
to benefits, as they are necessary requirements for its formal development. Within 
these regulations are employment regulations, health, safety, product standards, 
antitrust laws, and patent laws, among others. In addition, the creative industries 
integrate the sectors in which the value of goods and services offered is based on 
intellectual property (Erickson 2018), a limitation that must be respected by the rest 
of the indirect beneficiaries.

There are no legal access barriers for the direct beneficiaries of food from aqua-
culture (salmon consumers). In the case of the indirect beneficiaries of the ES for 
food from aquaculture, sectorial permits are required for the installation and opera-
tion of the plants (SERNAPESCA, Navy, Environment Superintendence, 
Environmental Impact Evaluation Service). There are no legal restrictions on access 
to tourism products for the direct beneficiaries of the ES of recreation opportunities. 
However, for the IB, there is a need for formalization, which implies patent rights, 
navigation rights, and sectorial permits for access to areas for recreation, among 
others (Subsecretaria de Turismo 2020).

In the case of the ES for the food from fisheries, the law that regulates the inspec-
tion allows sanctioning consumers (direct beneficiaries) that do not respect the con-
trol mechanisms of the artisanal fishing specific to each fishery (biological closures, 
size regulation, and noncompliance with quotas, among others) (Law 21.132, 
Ministerio de Economía, Fomento y Turismo 2019). Artisanal fishermen as indirect 
beneficiaries of this service have a legal regulation of access to benefits, through (i) 
the limitation of fishing licenses (closure of the list of fishermen authorized to oper-
ate in a given fishery); (ii) the establishment of fixed fishing quotas; and (iii) regula-
tion by size and closures (SUBPESCA 2020). For their part, the processing plants 
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must comply with the same standards of reception of fishing products described for 
the direct beneficiaries, in addition to being regulated in terms of health and trade.

In the case of researchers (direct beneficiaries of education and knowledge 
opportunities), the activity is restricted by the need to have legal documents such as 
sectorial permits that allow, for example, navigation, research fishing, and access to 
certain places, among others (Artigas and Escobar 2001; CONAF 2013). On the 
other hand, secondary technical education establishments with a coastal and marine 
specialty (direct and indirect beneficiaries) require legal and administrative proce-
dures to validate their formal educational programs. However, these mechanisms do 
not restrict access to the benefit, but rather give it a degree of recognition and allow 
them the necessary funding for its operation (MINEDUC 2011).

No financial mechanisms were identified that restrict or facilitate access to the 
ES direct beneficiaries of sense of place. However, for some indirect beneficiaries 
(those linked to the creative industries), access to funding sources is limited, even 
in the case of activities and projects that have an attractive “expected” private profit-
ability. For food from aquaculture, the direct benefit of the ES is mediated by the 
capacity to pay for salmonid products. One single kilogram of salmon costs 
approximately US$15 (FAO 2019), and salmon sales points are concentrated in two 
cities in the region. As for the workers (IB) of this service, there are no restrictions 
mediated by financial capital. However, the owners and investors need financial 
capital for the installation of breeding, fattening, feeding, and processing centers for 
salmonid products (SERNAPESCA 2001). It should be noted that with the excep-
tion of Agrosuper (Chilean holding of food companies), the important capitals of 
fishing farming are foreign and associated with large investment holding companies 
such as Legend Holdings Corporation (Lenovo) or Mitsubishi (Irarrázaval and 
Bustos 2020).

For the direct beneficiaries of recreation opportunities, there is a financial restric-
tion in the access since marine and coastal Patagonian tourism is planned towards 
foreign markets (Mac-Lean 2010). In Magallanes, 50% of the population has a sal-
ary equal to or less than US$620 per month. The value of a tourist cruise in Patagonia 
starts at US$2000, and a 1-day kayak trip starts at US$150 (EPAUSTRAL 2019). 
Additionally, from the perspective of the indirect beneficiaries, it is necessary to 
emphasize that tourism linked to the SE for recreation can have high installa-
tion costs.

The tourism promotion programs and the financing lines of the Chilean 
Development Corporation and the National Tourism Service do not offer capital 
access programs focused on marine tourism (Subsecretaría de Turismo 2016).

Access to food from fisheries is mediated by the capacity to pay. The average 
prices of the first transaction of the fish products that make up the indicator are crab, 
9 US$ per kg; urchin, 1 US$ per kg; golden conger, 3 US$ per kg; huepo, 0.7 US$ 
per kg; and scallop, 1 US$ per kg (SERNAPESCA 2019). The prices of sale to the 
consumer in the established commerce are crab, 50 US$ per kg; urchin, 33 US$ per 
kg; golden conger, 16 US$ per kg; huepo, 10 US$ per kg; and scallop, 17 US$ per 
kg. Beyond price restrictions, it is important to emphasize that practically there are 
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no points of sale of fishing products in the region and they can only be found in the 
municipalities of Puerto Natales and Punta Arenas.

On the other hand, artisanal fishermen need access to financial capital for the 
acquisition and maintenance of boats and for their operation. Access to such finan-
cial capital is limited by the informality of the activity, whereas state promotion 
instruments are sporadic and insufficient. This situation means that fishing boat 
owners usually end up being financed by the processing plants through an authori-
zation contract (Poblete et al. 2013). Beneficiaries who are processing plant workers 
do not need access to financial capital.

For direct beneficiaries of education and knowledge opportunities, specifically 
for scientific researchers, financial capacity is a determining factor in conducting 
research (e.g., fees, sailing campaigns, laboratories, etc.). In general, financial capi-
tal is obtained by applying for scientific development funds through the National 
Agency for Research and Development and is mostly restricted to those with PhD 
degrees, being a restriction on access to benefits. The existing secondary technical 
education establishments of coastal and marine specialty in Magallanes region are 
mostly public, so there is no restriction of access by financial mechanisms to stu-
dents and teachers related to them.

In the case of the direct beneficiaries of the ES sense of place, there is no market 
associated that can restrict access to beneficiaries; however, in the case of the indi-
rect beneficiaries, it is the market that regulates who can access the benefits of the 
service. In this sense, market gaps are evident, which can be summarized in the 
centralization of purchasing powers, platforms to promote creative industries, and 
spaces for training, exhibition, and marketing. For the ES of food from aquaculture, 
the food coming from the aquaculture in Magallanes (salmonids) is oriented towards 
international markets. This generates two mechanisms of exclusion towards the 
local consumers: lacking salmonid products in the region and acting synergistically 
with the financial access barriers through the local prices of the salmon. Regarding 
indirect beneficiaries of this service, the employees of the salmon plants access the 
market through their employment, and there are no mechanisms for excluding ben-
eficiaries. On the other hand, investors in processing plants access the market 
through ProChile’s positioning programs (Vera Garnica 2009), the promotion 
instruments of Fundación Chile, and their own business networks.

In the case of recreation opportunities, there are no market mechanisms that 
restrict access to the direct beneficiaries; restrictions are rather of price, as already 
noted in the financial mechanisms. On the contrary, in the case of the indirect ben-
eficiaries, it is important to point out that tourism planning in Magallanes is oriented 
towards the investment of foreign capital or consolidated national capital, leaving 
smaller local tourism operators outside the objective image of regional tourism 
(Collipal Pichicona 2017). In the case of food from artisanal fisheries, artisanal 
fishermen (indirect beneficiaries) access the formal market only through the sale of 
marine products to intermediaries or processing plants. Their access is limited by 
contracts that are previously made through the authorization of boats (Poblete et al. 
2013). Processing plant workers access the market through their work. Process plant 
investors access international markets, thanks to the support of ProChile (state 
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agency of the Ministry of Foreign Affairs which is in charge of promoting the 
exportable supply of Chilean goods and services) (Aldunate Wegner 2013).

There are no market mechanisms restricting access to ES beneficiaries of educa-
tion and knowledge opportunities. In the region, research with a high I + D compo-
nent is favored through the valorization of the latter in the market. It should be noted 
that the region’s science policy recognizes as an objective “Promoting the applica-
tion of knowledge and technology in productive activities to increase the competi-
tiveness of the regional productive structure” (Conicyt 2009).

For the ES of sense of place, the existing governance mechanisms do not deter-
mine access. However, there has been a demand (recently recognized) from the 
Selknam people towards the authority for their recognition as a living people, which 
due to their delay has resulted in a lack of protection of their places of cultural 
importance. Furthermore, between 2004 and 2010, under Article 23 of Convention 
169 of the International Labour Office (ILO) and Article 1 of the Indigenous Law, 
the Fishing Sub-secretariat of Chile granted quotas for the capture of 60 specimens 
per year, exclusively aimed to Kawesqar Indigenous Community (Cruz-Rueda 2008).

For the food from aquaculture, the access of direct beneficiaries and indirect 
beneficiaries is not mediated by access to authority. Nevertheless, the salmon indus-
try after the ISA virus crisis (2016) formed a public-private coalition with the State 
where the general guidelines of the industry were established. After this the salmon 
companies that were summoned to the coalition positioned their preferences in the 
new regulations (Irarrázaval and Bustos 2020).

For recreation opportunities, direct beneficiaries do not face identified barriers to 
access the authority. However, in the case of the indirect beneficiaries, it is neces-
sary to clarify that the municipalities are administrative nodes with power that in 
Chile have a central role in the development of tourism. Nevertheless, in Magallanes, 
the municipalities and their authorities concentrate an unequal political power, and, 
with some exceptions, they do not have the capacity to be an articulating agent of 
the development of the marine and coastal tourism in their territory (Valenzuela 2015).

Researchers and research centers (indirect beneficiaries of education and knowl-
edge opportunities) need to position their research topics before local and regional 
authorities to obtain public funding for their field campaigns; such positioning is 
done through lobby (Guinovart 2009).

In the case of the ES of sense of place, the access of the direct beneficiaries is 
mediated by social and cultural identity (Gustafson 2001). For the ES of recreation 
opportunities, certain groups, such as artisanal fishermen, can access capture areas 
of this ES through the practice of their occupation, exceptionally being an access 
not mediated by the tourism industry. In this case, being part of this particular social 
group facilitates access to the benefits of the service. Likewise, there is a line of 
financing aimed at strengthening the supply of indigenous tourism products (indi-
rect beneficiaries); however, no native people of Magallanes region has been 
awarded such financing (Subsecretaría de Turismo 2020). Salmon farming is not 
culturally rooted in Magallanes, and there is no consumption linked to social iden-
tity (Chávez Zúñiga & Milahuichún Mayorga 2011). There are no mechanisms that 
restrict access through cultural identity.
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In the ES of education and knowledge, opportunities and researchers (direct ben-
eficiaries) who belong to groups that have historically been related to the sea (canoe-
ing or fishing villages) may have greater facility to generate knowledge that links 
different forms of knowledge; an example of this is the scientific work of Jose Tonko 
(2008), researcher and representative of the Kawésqar people. A similar case occurs 
with the relation of students and teachers (direct beneficiaries and indirect benefi-
ciaries). Activities related to the sea through family inheritance (such as work in 
fishing or aquaculture) can favor the learning process (Ávila-Ruiz 2005). In the case 
of ES of provision of food from fishery, the informal consumption of fishery prod-
ucts may be mediated by the proximity of the consumer to fishermen (Castillo 
2011). The access of indirect beneficiaries is not mediated by access to authority.

4  �Discussion and Recommendations

In the collective imagination, the southern seas are drawn pristine and devoid of 
human activity. From the end of the nineteenth century and the beginning of the 
twentieth century, this romantic idea of Patagonia as the last empty border where 
everything is possible (Harambour 2019) was spread throughout the global north. 
This idea of spaces without sovereignties (neither of the nation states nor of other 
peoples) promoted a logic of free capital flows throughout Patagonia based on the 
activities of European companies.

The truth is that the southern seas have been populated for at least 11 thousand 
years (Méndez 2011) and since then humans have used, transformed, managed, and 
adapted to the sea to co-produce goods and services for their long-term benefits. 
This co-production has intensified in recent decades because of technology that 
makes possible the “materialization” of many ES, which would, otherwise, be 
impossible to capture (e.g., opportunities for education and knowledge). On the 
other hand, technology has allowed the generation of ES under “semi-natural” or 
highly artificial conditions, such as the production of food from aquaculture in 
marine farms.

Understanding the mechanisms that determine how ES are co-produced and how 
they are distributed goes beyond observing the ecosystem variables that determine 
ES supply (first stage in the cascade model). Certainly, ES as waste assimilation are 
represented exclusively by biophysical variables. But others, such as those described 
in this chapter, need different degrees of socio-ecosystem interaction for nature to 
become a service. On the other hand, the ways in which ES are distributed and cap-
tured have also changed. In ancient times, many ES (both marine and terrestrial) 
were potentially “open access.” However, the institutions that have contributed to 
ES protection against increasing pressures on the marine space have also generated 
access barriers, causing great asymmetries and inequalities in the capture of benefits 
derived from ES (Laterra et al. 2019a; Vergara et al. 2020).

For the marine ES studied in this chapter, we observe a gradient in co-production 
in terms of the “human effort” delivered so that nature becomes a service and 
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society can appropriate its benefits. At the beginning of this gradient, we have the 
ES of sense of place, for which there is an almost straight appropriation of benefits 
by local inhabitants. This means that the capture of sense of place is not mediated 
by other factors. Then, food from artisanal fisheries requires a fishing effort for the 
service to be appropriated. The ES of education and knowledge opportunities 
requires close interaction between people and nature so that questions are produced 
that motivate research, knowledge production and learning. Towards the end of the 
gradient, there are recreation opportunities, which need built capital and managerial 
actions to position places in the tourism markets and advanced logistics and infra-
structure to make the tourism activity possible, particularly given the conditions of 
the southern seas.

Finally, there is the production of food from aquaculture, which is the ES with 
the greatest need for human intervention in order to become available. This gradient 
is aligned with the nature of each ES, ranging from pure public goods (sense of 
place) to private goods traded in markets (aquaculture products). In the latter case, 
salmon farming is based on the existence of secure and individual property rights 
(granted to each firm through an aquaculture concession) that make this provision 
ES perfectly exclusive and rival. Both the co-production and the public/private good 
gradient are associated with the level of appropriation of each ES. While sense of 
place can be freely appropriated, salmon consumption is affordable only by wealthy 
consumers in foreign markets.

It is also possible to order the ES according to the type and number of barriers 
they have. For this, it is necessary to differentiate the barriers that direct versus 
indirect beneficiaries must overcome. Although in this study there are four types of 
beneficiaries according to type (direct versus indirect) and location (local within the 
region and extra-regional or international), here we will especially discuss the bar-
riers that local inhabitants have to access benefits. Food from artisanal fisheries, 
food from aquaculture, and recreation opportunities have few barriers to legal access 
and higher financial barriers. On the other hand, sense of place and opportunities for 
education and knowledge are mediated (to some degree) by legal barriers in terms 
of the existence of areas with different restrictions and the need to have different 
permits to carry out marine research.

Market mechanisms, which are reflected in the structure of value chains, gener-
ate significant access barriers for the direct local beneficiaries of food from artisanal 
fisheries and aquaculture and recreation opportunities. Since the fish and tourism 
industry target global markets, they have restricted the emergence of local market 
niches or other forms of access not based on markets. This access barrier works 
synergistically with the financial access barrier, while access to authority does not 
appear to be a significant barrier for any local direct beneficiary.

Certain beneficiaries access various services through identity, e.g., people who 
have historically been linked to fishing activities can access marine and coastal 
areas with cultural significance through their boats. Likewise, certain beneficia-
ries can access the consumption of marine and coastal products informally, without 
being mediated by a market. This also shows that an individual or groups of indi-
viduals can be direct beneficiaries for one ES and indirect beneficiaries for another. 
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In this context, ES valuations must consider these dynamics when quantifying 
benefits.

For indirect beneficiaries, the access barriers identified are generally more sig-
nificant than those identified for direct beneficiaries. Legal access barriers are bind-
ing for food from aquaculture and recreation opportunities. Who can overcome 
these barriers to be able to insert themselves into the value chains that produce these 
services? Almost exclusively companies and capitals with knowledge of the laws 
that regulate activities and with access to legal advice. The creative industries go 
through the same filters. The ES of food from fisheries has multiple legal barriers 
that exclude indirect beneficiaries. Who can access? In general, artisanal fishers 
who have been in the activity for a longer time and who fish even before the current 
fishing legislation was generated. In this case there is a synergy between access 
through identity and legal access.

Financial barriers are relevant in the case of food from aquaculture and recre-
ation opportunities since the costs of installing an aquaculture concession or a 
marine and coastal tourism service in Patagonia are high. Who can overcome these 
barriers to be able to insert themselves into the value chains that produce these ser-
vices? Almost exclusively foreign or national companies, but as global chains. The 
provision of food from fisheries encounters financial access barriers related to 
investment in vessels and the costs of the fishing operation itself. For the creative 
industries, access barriers are high, but they are at least partially overcome through 
state financial instruments.

In the case of ES inserted in global distribution chains, access to markets requires 
consolidated business networks that are supported by governments to position 
Chilean products abroad (e.g., ProChile). Who has access? Consolidated national or 
global financial capitals that exclude smaller local capitals. These same indirect 
beneficiaries are the ones who more easily access authority through public-private 
alliances, which allows them to better position their interests on the public agenda.

Any recommendation arising from our results requires answering two normative 
questions: Is it desirable that the benefits of the ES are captured primarily by local 
inhabitants? Is it securing their access over foreign beneficiaries a value in itself? 
These questions are relevant, and answering them is not in the hands of researchers, 
but they should emerge from the social agreements that the different actors must 
make within a democratic governance system. If the agreed-upon answers are affir-
mative, then it would be necessary to make institutional adjustments that allow the 
removal of several barriers. For example, the tourism policy of Magallanes is ori-
ented towards the positioning of Patagonia as a global destination; this is reinforced 
because of the public-private alliances that articulate the policy, which are made up 
of the same actors that currently provide tourism services, do not include potential 
local beneficiaries. Regarding tourism, the focus has been continuously placed on 
the generation of economic profits rather than on allowing local inhabitants to get to 
know their region or on generating small-scale enterprises with a local identity. 
Directing this type of policy towards local markets can also help the region to gain 
resilience in the face of events such as the coronavirus pandemic experienced during 
2020–2021 and that has severely affected the Magallanes region.
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A major territorial transformation is the generation of the necessary infrastruc-
ture to promote local capture of ES benefits, which includes infrastructure for roads, 
tourism, ports, and spaces for the exchange of products. In the same way, a profound 
review is necessary of the way in which extractive use rights are granted and the 
privileges that these grant. These rights, in the figure of a marine concession (aqua-
culture, mining), are at the center of territorial disputes in southern Chile (Tecklin 
2016). Although  these rights embody the privatization of certain marine spaces, 
they have remained unchanged since their enactment. In summary, for the ES 
approach to have a true option of influencing marine planning, it must go beyond 
merely evaluating ES supply. The way in which ES are co-produced tells us much 
about who may or may not benefit, while their current distribution and the barriers 
preventing equitable distribution can teach us what must be overcome for fair and 
sustainable marine governance.
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