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In this study, we assessed the respective perceptions of academics and decision-makers concerning the relationships
(dependence and impact) between economic activities and ecosystem services in coastal environments. Our goal was
to explore the potential for achieving informed decisions that are based on an effective and appropriate use of the
concept of ecosystem services. A set of questionnaires was e-mailed to a selected group of academics and decision-
makers and the responses analysed. The perceived degree of negative impact caused by economic productive activities
on ecosystem services differed, probably because of the different parameters used by each group: biophysical by
academics and socioeconomic by decision makers. The academics commonly perceived that the negative impact and
dependence of economic activities upon ecosystem services was much greater than that perceived by the decision-
makers. This may indicate that decision-makers underestimate the impact of economic activities on ecosystem services
during the decision-making process, or conversely, that academics potentially overestimate the impact. This dynamic
could account for current discrepancies in the inadequacy of public policies related to resource management. Such
differences of opinion, whether scientifically based or not, affect the decisions that are made and the conservation status
of natural ecosystems, the ecosystem services they provide and their resilience to extreme disturbance events.

ADDITIONAL INDEX WORDS: Academics, decision-makers, ecosystem services, resilience.

INTRODUCTION

Human encroachment, sectoral management and poor
planning of potentially conflicting activities have led to the
degradation or loss of the health, integrity and resilience of coastal
ecosystems (Bohnke-Henrichs et al., 2013). In consequence, the
provision of ecosystem services has been modified and human
wellbeing affected (Braat and de Groot, 2012; Cullen-Unsworth
et al., 2013). The consideration of loss of resilience is important
given scenarios of climate change and an increased human
encroachment on the coast. Thus, the vulnerability of coastal
areas is likely to be exacerbated by the combination of all these
phenomena, affecting both natural and human systems (Hills,
Carruthers, and Chape, 2013; Mycoo and Gobin, 2013).

Ensuring that ecosystem services continue to benefit both
people and ecosystems requires effective conservation and
management of ecosystem processes (Su et al., 2012; van
Jaarsveld et al., 2005). Furthermore, boosting coastal resilience to
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the impacts of climate change requires the implementation of
approaches that address diverse socioeconomic activities and at
the same time help preserve natural ecosystems. The importance
of ecosystem services to society has been increasingly
acknowledged, which is evident in the relatively large amount of
literature recently published on the topic (e.g., Costanza and
Kubiszewski, 2012). The relevance of ecosystem services is now
increasingly implemented in holistic management approaches
such as ecosystem-based coastal management, maritime spatial
planning and strategic environmental assessment. Ecosystem
based approaches have also been applied in national conservation
schemes (e.g., schemes of payment for ecosystem services) and
supranational policies (e.g., Hassan, Scholes, and Ash, 2005;
Ruckelshaus et al., 2013; UNEP, 2014).

In spite of the above, many ecosystem services are still
overlooked by decision-makers because many of these benefits
they provide are either intangible or unmeasurable (Daily et al.,
2009). Examples are services with cultural or intrinsic value
(Plieninger et al., 2013) or services such as pollination (Schulp,
Lautenbach, and Verburg, 2014), flood protection and climate
regulation (Baral et al., 2014). Thus, oftentimes these services are
not considered in the decision-making process (Daily and
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Matson, 2008; Laurans et al., 2013), since the focus is often
singularly placed on socio-economic development or the
management of natural resources (Karrasch, Klenke, and Woltjer,
2014; Mace, Norris, and Fitter, 2012). Furthermore, trade-offs
between ecosystem services and economic activities are
frequently acknowledged only after severe degradation or loss of
ecosystem services has occurred (Céarcamo, Garay-Flihmann,
Gaymer, 2014; Euliss et al., 2010; Rodriguez et al., 2006).

The reasons for the delayed recognition of the importance of
ecosystem services are manifold, and include: (a) gaps in the
current understanding of the flow of ecosystem services, and how
they change over time (Bommarco, Kleijn, and Potts, 2013;
Serna-Chavez et al., 2014); (b) unknown trade-offs between
economic activities and the supply of ecosystem services
(Burkhard et al., 2012; DeFries, Foley, and Asner, 2004) and; (c)
a lack of effective communication between scientists, managers
and policy makers (Laurans et al., 2013; Paavola and Hubacek,
2013).

Considering the above, we decided to analyse the perceptions
of the impact of economic activities on ecosystem services in
coastal environments, particularly the similarities and/or
differences in the perceptions of government decision-makers and
scientists who study ecosystem services. Our starting point was
the assumption that the perceptions of these two groups would
reflect their level of knowledge of ecosystem services and their
perceived relevance. Ultimately, this perception is dependent
upon communication between those who generate scientific
information (scientists) and those who use such information
(decision-makers). In this paper, the results and their implications
are discussed in terms of the potential for establishing an
integrated approach by which ecosystem services would be
contemplated in decision-making processes in order to improve
the resilience of coastal ecosystems by better recognizing their
value and minimizing their degradation by human activities.

STUDY AREA

Mexico is located within tropical and subtropical latitudes,
extending from 14° 32" 277 to 32° 43" 06” N and 118° 22700 to
86° 42736 W. The continental territory covers 1,960,000 km?
(14™in size, worldwide), the maritime surface (territorial seas and
exclusive economic zone) 3,150,000 km (Farfan, Alfaro, and
Cavazos, 2013) and the coastline 20,180 km (Ortiz-Pérez and de
la Lanza-Espino, 2006).

From 1950 to 2015, the population has increased from 26 to
120 million (INEGI 2015). Nearly 47% of the population live in
the seventeen coastal states (Figure 1), and almost 30% of the
national population live on the coast (Martinez et al., 2014).

Mexico is a megadiverse nation, and it is estimated that it
contains approximately 10% of all living organisms on earth
(Dirzo and Sarukhan, 1992). Such a high richness of species and
concentration of endemic and endangered species (Ceballos et al.,
1998) prioritizes conservation at both national and global levels.
The biological richness of Mexico is matched by its cultural
diversity, the result of a long history of human occupation
throughout the territory (Lindig-Cisneros, 2010).

According to Silva et al. (2017), the land use and settlement
patterns in the coastal areas of Mexico are similar to that of the
rest of Latin America. From 1492 to early 17™ century (pre-
Columbian era and the first stage of Colonialism) there was little

coastal impact. A shift in population dynamics from the late 171
to early 19t centuries, due to the establishment of strategic ports,
coastal cities and fortresses, induced land use changes in coastal
areas, where natural vegetation was replaced with agriculture or
urbanization. In the 20" century, development moved from rural
to urban and industrial, accompanied by disordered growth and
lack of planning, which caused more coastal degradation. In this
century, the growth of coastal areas continues rapidly and in a
disorganized way, mostly owing to wurban and tourism
development and environmental degradation is an increasing
concern.

In economic terms, Mexico is the 11™ most productive country
in the world and ranks 2™ in Latin America (World Bank, 2015).
The most important activities include agriculture, livestock,
fisheries, energy, petrochemical industries and tourism (OECD,
2010; Sistema de Cuentas Nacionales de México, 2011). While
these productive activities are of great economic importance, they
have also led to a rapid and expansive transformation of land use
in recent years. The coastal plain has particularly been
transformed by deforestation. In the coastal states, 31,700 km?
(9.3%) of original coastal vegetation cover was lost between 1976
and 2000 (Seingier, Espejel, and Ferman, 2009). In particular,
municipalities on the Gulf of Mexico and southern Pacific coast
have lost most of their natural ecosystems, 28% and 18%,
respectively.

Mexico presents both challenges and opportunities in the
management of natural resources, in which the coordination of
multiple actors and economic interests is required. In spite of
intensive and extensive productive activities, economic
development in Mexico has been unequal and has not brought an
increased standard of living for all its inhabitants. For instance, in
2014, around half of the population of Mexico lived in poverty,
with 55 million people categorized as moderately poor and over
11 million as extremely poor (50% and 64% living in coastal
states, respectively; CONEVAL 2015). Thus, the intense
degradation of the natural ecosystems of coastal states, brought
about by economic and land transformations, has not generated
an improvement of the wellbeing of the majority of the
inhabitants (Seingier, Espejel, and Ferman, 2009).

The socio-environmental problem described above was
addressed in the 2013-2018 National Development Plan (Plan
Nacional de Desarrollo 2013). However, but it only focused on
socioeconomic goals, such as the increment in national
productivity, including the agriculture and tourism sectors. In
apparent contrast with the above, one of the objectives of the NDP
also includes a transition from the current economic model of
growth to a green and inclusive development, which preserves
natural capital and generates wealth, competitiveness and
employment (Gobierno de Meéxico, 2013-2018). In this
document, the terms “resilience,” “vulnerability,” “sustainable
management,” “costs and benefits of development” and
“ecosystem services” appear repeatedly. In terms of coastal
ecosystems, emphasis is placed on the importance of ecosystem
services. There is a corresponding interest in developing a
national strategy to achieve sustainable management of coastal
and marine ecosystems in order to promote economic
development, competitiveness and climate change adaptation. We
can therefore assume that the management of the trade-offs
between ecosystem services and economic activities are being
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118 Lithgow et al.

considered in regional planning practices to promote economic
development, resilience and climate change adaptation.

METHODS
A structured e-mail survey was carried out. There were three
waves of mailings to 80 decision-makers and 132 scientists. The
recipients were selected from a wide range of expertise areas in
different productive economic activities and coastal ecosystem
services.
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Figure 1. Mexico: coastal states, bathymetry and hypsometry (Atlas
Nacional de México, 1990).

Active scientists were identified through research institutions,
following a review of their professional curricula and respective
research areas. All the scientists selected were involved in
research projects and/or scientific publications addressing the
ecosystem services and/or economic activities that take place in
coastal ecosystems.

Decision-makers were chosen from government and non-
profit organizations (NGOs) as the latter commonly advice the
government. All of them had previous experience in
environmental decision-making linked with one or more of the
principal productive economic activities that take place along the
coast of Mexico: agriculture, livestock and tourism. The survey
had three sections (Figure 2), with an introduction to explain the
aim of the questionnaire and provide its basic concepts. The first
and second sections inquired about personal information and area
of expertise (subjects and ecosystems). The third focused on the
perceived degree of relationship between productive activities
and ecosystem services.

RESULTS
Profile of Respondents
Of the 212 surveys that were e-mailed, 79 (37%) were
completed and returned. Of these, 52% of the respondents were
academics and 48% decision-makers. The scientists surveyed
worked in 27 research centres or universities (70% and 30%,
respectively) as full-time researchers and professors.

Decision-makers belonged to 24 government departments or
Secretaries (national and state level) which deal with
environmental protection (33%), disaster management (23%),
agriculture, livestock and fisheries (21%), water management
(15%) and knowledge and wuse of biodiversity (8%).
Approximately half of the decision-makers were the head of their
department, more than a third were assistant department
managers and those remaining were technicians.

More than half of the scientists attested to having experience
in identification and measurement of ecosystem services (ID and
measure ES), although very few had participated in decision-
making processes directly related to the regulation or protection
of ecosystem services (Figure 3). In turn, the majority of decision-
makers had a wide range of experience in Payments for
Ecosystem Services (PES) and used the concept of ecosystem
services in their decision-making processes (Figure 3). However,
few decision-makers expressed having sufficient knowledge to
identify and measure ecosystem services or having used these
concepts in restoration efforts.

Section 1: Personal information
Professional affiliation and official position

Section 2: Level of expertise

Areas _ Ecosystems
Decision-making Beach and Dunes
Ecological Restoration Wetlands
Identification of ES Agroforestry ecosystems
Economic valuation of ES Temperate forests

Tropical forests

*Economic activity: Water bodies

Agriculture Ripari

\ . iparian ecosystems
Livestock production .

Tourism Marine ecosystems

Section 3:
Intensity of the relationship between activities and ES

How much does (one of the activities: A, B or C) impact on
(one of the Ecosystem Services*)?
1: None or Low  2: Medium3: High

How much does (one of the activities: A, B or C) rely on
(one of the Ecosystem Services*)?
1: None or Low  2: Medium3: High

*Ecosystem Services (ES):

1: Disturbance regulation; 2: Water purification;

3: Pollination and pest control; 4: Cultural services (aesthetic
value and recreational opportunities)

Figure 2. Survey design and structure.

Among the existing coastal ecosystems both groups admitted
to having more experience in wetlands, agroforestry systems, and
temperate forests and more than half acknowledged a lack of
experience in riparian ecosystems, beaches, dunes, and coastal
ecosystems (Figure 4).
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Perceived Impact and Dependence of Ecosystem Services on
Different Productive Activities

In general, academics tend to perceive a higher impact and
dependence of economic activities on the evaluated ecosystem
services.

Perceived Impact and Dependence of Agriculture on
Ecosystem Services

Impact

Figure 5 shows that academics perceived agriculture to have a
greater negative impact on the evaluated ecosystem services than
decision-makers. A large difference in perception was found for
the effect of agriculture on cultural services (e.g., aesthetic value
and recreational opportunities); twice as many academics as
decision-makers perceived agriculture to have a high impact.

= A High = A Medium A Low or None
=DM High =DM Medium DM Low or None
Ecological Restoration
Prioritizing for
restoration [
e ———————
P
ID and mesasure ES

Decision making on ES

Payment for ES

Economic valuation of
ES

o

20 40 60 80 100

Figure 3. Level of experience of academics (A) and decision-makers
(DM) with respect to areas of knowledge.

Around half of academics and decision-makers answered that
agriculture has a medium impact on disturbance regulation
services (focused on floods). In contrast, almost a third of
decision-makers perceived no impact, while nearly the same
proportion of academics perceived a high impact. Similarly,
around half of both groups perceived a medium impact on
pollination and pest control services. However, three times more
decision-makers than academics evaluated agriculture not to have
an impact on these ecosystem services.

In general, both groups followed similar trends regarding the
negative impact of agriculture on the provision of water
purification services. A slightly greater proportion of academics
than decision makers perceived a high impact. However, no
respondents considered the impact to be none.

The greatest difference between the groups was found for the
impact of agriculture on weather regulation. In this case, five
times more academics than decision-makers perceived a high
impact. At the same time, an important proportion of both groups
perceived low or no impact.

Dependence

Academics generally perceived that agriculture was more
dependent on ecosystem services in comparison to decision-
makers (Figure 6). Nearly half of the respondents considered that
agriculture does not depend on cultural services. However, a third
of academics and a quarter of decision-makers perceived a high
dependence. Furthermore, academics perceived a greater
dependence between agriculture and disturbance regulation
services. In this case, half of the academics perceived that
agriculture was highly dependent on this service; a similar
proportion of decision-makers perceived that the dependence was
moderate. Finally, almost a quarter of this group of respondents
considered dependence to be low or none.

® A High
=DM High

= A Medium
= DM Medium

A Low or None

Marine Ecosystems
Riparian ecosystems
Water bodies
Tropical forests
Temperate forests

Agroecosystems

Wetlands

Beach and/or dunes

DM Low or None

0 20 40 60 80 100
Figure 4. Level of experience of academics (A) and decision-makers
(DM) with respect to ecosystems.

All of the respondents perceived a high or medium dependence
of agriculture on water purification services. Similar to the
general trend, a higher proportion of academics than decision-
makers perceived the dependence to be high.

Finally, the majority of the respondents perceived that
agriculture had a medium or high dependence on weather
regulation. Around a quarter of both groups perceived a high
dependence. However, in general, academics perceived a smaller
dependence and more than a quarter of them considered that the
dependence is low or non-existent (Figure 6).

Perceived Impact and Dependence of Livestock Production
on Ecosystem Services

Impact

Similar to the responses for agriculture, academics generally
perceived that livestock production affected ecosystem services
to a greater extent than decision-makers (Figure 7). No academics
perceived livestock production to have low or no impact on water
quality, pollination and pest control services. In contrast, no
decision-makers perceived livestock production to have a high
impact on cultural, water purification and pollination services.

Around half of each group perceived a null or minimum
impact of livestock production on the provision of cultural
services, including aesthetic values and recreation opportunities.
A small portion of academics perceived a high impact.
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120 Lithgow et al.

Similar to the general trend, more academics than decision-
makers perceived livestock production to highly impact
disturbance regulation. Meanwhile, half of academics and a third
of decision-makers perceived a moderate impact. A lower
proportion of academics than decision-makers perceived a null or
minimum impact.

A similar proportion of academics perceived that livestock
production had a moderate or high impact on pollination and pest
control. Decision-makers also perceived a high impact, although
nearly half answered that the impact is null or minimum.
Likewise, all of the academic respondents perceived a moderate
or high negative impact of livestock production on weather
regulation services. In contrast, none of the decision-makers
perceived a high impact, and half perceived the impact to be null
or minimum (Figure 7).

to a greater extent than decision-makers (Figure 7). No academics
perceived livestock production to have low or no impact on water
quality, pollination and pest control services. In contrast, no
decision-makers perceived livestock production to have a high
impact on cultural, water purification and pollination services.

Around half of each group perceived a null or minimum
impact of livestock production on the provision of cultural
services, including aesthetic values and recreation opportunities.
A small portion of academics perceived a high impact. Similar to
the general trend, more academics than decision-makers
perceived livestock production to highly impact disturbance
regulation. Meanwhile, half of academics and a third of decision-
makers perceived a moderate impact. A lower proportion of
academics than decision-makers perceived a null or minimum
impact.

m A High A Medium A None or Low

=DM High = DM Medium DM None or Low

Cultural

Disturbance regulation

Pollination and pest control

Water purification

Weather regulation

0 20 40 60 80 100
Figure 5. Perceived impact of agriculture on ecosystem services (A:
academics; DM: decision-makers).

Dependence

Similar to trends in agriculture, academics perceived a higher
dependence of livestock production on the evaluated ecosystem
services (Figure 8). Likewise, all academics perceived no
dependence on pollination and pest control, water quality and
weather regulation. In contrast, decision-makers perceived a
stronger dependence of livestock production on weather
regulation. Almost all of the respondents perceived livestock
production to have no or low dependence on cultural services.

Perceived Impact and Dependence of Livestock Production
on Ecosystem Services

Impact

Similar to the responses for agriculture, academics generally
perceived that livestock production affected ecosystem services

= A High A Medium A None or Low

=DM High = DM Medium DM None or Low

Cultural

Disturbance regulation

Pollination and pest control

Water purification

Weather regulation

0 20 40 60 80 100
Figure 6. Perceived dependence of agriculture on ecosystem services (A:
academics; DM: decision-makers).

A similar proportion of academics perceived that livestock
production had a moderate or high impact on pollination and pest
control. Decision-makers also perceived a high impact, although
nearly half answered that the impact is null or minimum.
Likewise, all of the academic respondents perceived a moderate
or high negative impact of livestock production on weather
regulation services. In contrast, none of the decision-makers
perceived a high impact, and half perceived the impact to be null
or minimum (Figure 7).

Dependence

Similar to trends in agriculture, academics perceived a higher
dependence of livestock production on the evaluated ecosystem
services (Figure 8). Likewise, all academics perceived no
dependence on pollination and pest control, water quality and
weather regulation. In contrast, decision-makers perceived a
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stronger dependence of livestock production on weather
regulation. Almost all of the respondents perceived livestock
production to have no or low dependence on cultural services.

Perceived Impact and Dependence of Tourism on Ecosystem
Services

Impact

Differences in the perception of the impact of tourism on the
ecosystem services evaluated followed the same tendency as
described in previous sections, although the differences were
subtler.

u A High A Medium A None or Low

®DM High u DM Medium DM None or Low

Cultural

Disturbance regulation

Pollination and pest control

Water purification

Weather regulation

0 20 40 60 80 100

Figure 7. Perceived impact of livestock production on ecosystem
services (A: academics; DM: decision-makers).

Figure 9 shows that the majority of both groups assigned
moderate values for impact on ecosystem services. In contrast to
the findings for the other sectors, a larger number of decision-
makers perceived higher values of dependence. Almost all of the
respondents perceived tourism activities to have a medium or high
impact on cultural services. Half of the academics perceived a
high impact and the remainder perceived a moderate impact.
However, more decision-makers than academics perceived a high
impact. This difference may be compensated by the fact that no
academics perceived no impact, although a small proportion of
decision-makers did (Figure 9).

The majority of both groups perceived tourism to have a high
or medium impact on disturbance regulation services. Slightly
more academics than decision-makers perceived a high impact.
Respondents from both groups perceived a null impact, although
the proportion of academics was smaller (Figure 9).

Most of the respondents perceived tourism to have a medium
or null impact on pollination and pest control services. Following
previous trends, academics perceived a higher impact than
decision-makers. Three-quarters of the latter perceived no impact,
while half of academics perceived a medium impact. No
respondent perceived tourism to have a null impact on water

purification services. In contrast with the general trend,
academics perceived a lower impact than decision-makers.
Approximately half of the academics perceived a medium impact,
while three-quarters of decision-makers perceived a high impact.

Academics perceived tourism to have a lower impact on
weather regulation services than decision-makers. In fact, half of
the academics perceived that tourism has a medium impact in
comparison to three-quarters of decision-makers; a quarter of
both groups perceived no impact. However, a small proportion of
academics perceived a high impact, although no decision-makers
gave a high rating (Figure 9).

Dependence

All of the respondents perceived tourism to have a high or
medium dependence on cultural services, including aesthetic
values and recreational opportunities (Figure 10). In contrast with
the general trend, academics perceived a lower dependence than
decision-makers. In fact, a quarter of the academics perceived that
tourism had a medium dependence on cultural services, while all
the decision-makers considered that the dependence is high
(Figure 10).

® A High A Medium A None or Low

=DM High =DM Medium DM None or Low

Cultural

Disturbance regulation

Pollination and pest control

Water purification

Weather regulation

LG

0 20 40 60 80 100

Figure 8. Perceived dependence of livestock production on ecosystem
services (A: academics; DM: decision-makers).

Most of the respondents perceived that tourism has a high or
medium dependence on disturbance regulation services. A
slightly greater proportion of academics than decision-makers
perceived a high dependence. However, a small proportion of the
former perceived no dependence.

Half of the academics perceived that tourism has a medium
dependence on pollination and pest control, while all of the
decision-makers perceived that such dependence was null or
minimum (Figure 10). Nevertheless, the majority of respondents
perceived that tourism has a high or medium dependency on water
purification services. In contrast with the general trends, the

Journal of Coastal Research, Special Issue No. 77, 2017

www.manaraa.com



122 Lithgow et al.

proportion of academics that perceived a high dependence was
lower than the proportion of decision-makers, and a small
proportion of the former perceived no dependence.

More than a half of the respondents in both groups perceived
that tourism has a medium dependence on weather regulation
services. A quarter of the academics perceived that such
dependence is high, and a similar proportion of decision-makers
perceived a null dependence.

DISCUSSION

The perceived degree to which economic productive activities
and ecosystem services were related differed between academics
and decision-makers. More frequently than not, academics
perceived the impact and dependence of economic activities on
ecosystem services to be much greater than did the decision-
makers. This may indicate that, during the decision-making
process, decision-makers tend to underestimate the impact of
economic activities on ecosystem services, or that academics
potentially overestimate their impact. Such differences of
opinion, whether scientifically informed or not, affect the
decisions that are made and, consequently, the conservation status
and resilience of natural ecosystems.

u A High = A Medium A None or Low

® DM High =DM Medium DM None or Low
Cultural
Disturbance regulation
Pollination and pest control
Water purification
Weather regulation

0 20 40 60 80 100

Figure 9. Perceived impact of tourism on ecosystem services (A:
academics; DM: decision-makers).

The main strength of this approach is the identification of
differences in perception that we found between academics and
decision-makers which show a communication gap that, in the
end, obstruct the transition towards an integrated coastal
management where resilience is the cornerstone. This shows the
need to strengthen efforts and strategies that promote multi- and
interdisciplinary interactions and the exchange of advances in
knowledge, on one hand, and needs, on the other. It is worth
noting that not only the individual or guild perceptions but also
the language used to communicate between society groups may

difficult the understanding of the message. An example is the
difficulty of communicate complex environmental issues
including the information on associated uncertainty (Wardekker
et al., 2008). Simultaneously, the communication of scientific
assessments limits is important because it can influence the policy
strategy selected and it has been considered as an option to
improve the science-policy and science-society interfaces. When
public users of natural resources and key decision makers do not
have an easy access to scientific research, then there is a systemic
problem that is generated the lack of comprehension of the critical
links between environmental degradation and human well-being.
This communication gap will very likely have consequences in
both, conservation and development (Shanley and Ldpez, 2009).

In countries such as Mexico, the impact and dependence of
economic activities on ecosystem services has often been
minimized or not fully acknowledged. As a result, natural
ecosystems have been degraded, and their integrity, health and
resilience have not been considered a priority (Davenport and
Davenport, 2006; Hutchinson et al., 2013). The responses of the
decision-makers demonstrated certain awareness, yet knowledge
of specific scenarios may be lacking. For example, decision-
makers did not link ecosystem restoration with provision of
ecosystem services. In coastal communities, the restoration and
maintenance of natural ecosystems and services is important
given that a resilient natural system can help mitigating the effects
of natural disturbances, such as hurricanes and storms. Thus, this
loss of resilience has been directly linked to the lack of
prioritizing ecosystem services in decision-making processes,
which in turn may have a negative impact on human wellbeing
(Christie et al., 2012; Diaz et al., 2006; Gray et al., 2013).

The minimization of ecosystem services in decision-making
may derive from the limited information available on the subject
matter, deficient communication between academics and
decision-makers or the relative “invisibility” of some ecosystem
services (Doyle et al., 2014). This aspect is central and can also
be linked to how uncertainty is dealt with during the decision-
making process, which may not consider the seriousness of a
threat (Doyle et al., 2014).

Independently of the reasons that lie beneath the
communication gap, one of the side effects is that it can reduce
the disposition to implement resource management, conservation,
or restoration initiatives (Bateman et al., 2013; Lithgow et al.,
2013) focused on the maximization of multiple ecosystem
services and the maintenance or recovery of their resilience
(Geneletti, 2013; Granek et al., 2010). For example, we found
10,509 studies in the Scopus database (June 21, 2016), that
mention ecosystem services in the title, abstract or keywords.
From these studies, ecosystem services associated with weather
regulation received most attention (38% of the total). Meanwhile,
studies on the provision and purification of water (8%) and the
protection and regulation of disturbances are less frequent (12%);
pollination and pest control (4%) as well as cultural (1.3%)
services received the least attention. None was related with the
decision making process. This clearly evidences the
communication gap between academics and policy makers.

This literature review highlights the strength of some subjects
and shows that interdisciplinary research is still incipient. Few
studies on ecosystem services involve decision-making and
almost none develop end-user tools to help the decision processes.
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Thus, this study can be considered as a starting point in which it
is explored the differences in perception of the relevance of
ecosystem services from different viewpoints. Certainly, more
work is needed to identify the role played by different sectors of
society and the responsibility in the decision-making process
associated with ecosystem services. The most common governing
themes were environmental sciences and agricultural and
biological sciences (37% and 28%, respectively). Studies
grounded in the social sciences and decision-making processes
are less common (10% and 2%, respectively). Several studies did
focus on the relationship between ecosystem services and
economic activities. In this case, the relationship between
ecosystem services and agriculture has been more frequently
studied (14%) in comparison to ecosystem services as related to
tourism and livestock production (4% and 3%, respectively).
Finally, studies on ecosystem services in coastal areas represent
only 2% (246 articles) of the total. It is important to note that a
Mexican research institution, The Institute of Ecology (Instituto
de Ecologia, A.C.), ranks third worldwide in this area, after
Stanford and James Cook University. Despite the examination of
ecosystem services in academic circles, it is a concept has not
fully permeated public policies.

= A High = A Medium A None or Low

®DM High =DM Medium DM None or Low

Cultural

Disturbance regulation

Pollination and pest control

Water purification

Weather regulation

0 20 40 60 80 100
Figure 10. Perceived dependence of tourism on ecosystem services (A:
academics; DM: decision-makers).

While the development plans of national and coastal states
include the terms ecosystem services, resilience and vulnerability,
the definition of these terms is often unclear and it are rarely
provided in a useful context. In the National Development Plan
of Mexico (Plan Nacional de Desarrollo, 2013), the relationships
between ecosystem services, economic activities and human
wellbeing is seldom recognized; the need for a better design of
management strategies in coastal areas is highlighted. In turn,
80% of the development plans of coastal states mention the term
ecosystem services. However, only a third of these plans

recognize the importance of coastal ecosystem services, and the
rest focus on services provided by forests.

Interestingly, in the National Development Plan of Mexico,
the term resilience only refers to the economic term, in the context
of a global economic crisis. Ecological resilience is not often
included in the development plans of coastal states; less than a
third mentioned it.

Previous management mistakes and poor decision-making
have provoked social and economic marginalization and
increased pressure on natural systems (Chapin et al., 2010; Yang
et al., 2013). For example, the establishment of agricultural and
cattle production in floodplains, or the authorization of tourist
developments on coastal dunes make coastal communities less
resilient to natural disturbances (Ghaley, Vesterdal, and Porter,
2014; Hanley et al., 2014). These scenarios are common in the
coastal states of Mexico. The immediate income derived from
such economic activities is more highly valued than resilience,
although in the long-term, this may affect the integrity of natural
ecosystems, the viability of coastal economic activities and,
consequently, human wellbeing (Martinez et al., 2007; Patterson
and Glavovic, 2013).

Human society is dependent on the maintenance of ecosystem
services (Lopes and Videira, 2013; Spalding et al., 2014).
Therefore, it is necessary to use ecosystem resilience as a guiding
principle that helps to integrate the concept of ecosystem services
in decision-making processes at all levels (Geneletti, 2011). We
propose that coastal resilience be a guiding theme for decision-
making at all levels (local, state and federal).

Furthermore, when there are long-term guarantees for
ecosystems, the resilience of the coast is enhanced. In addition, it
is important that the costs and benefits associated with
maintaining ecosystem services is weighed against the assumed
advantages associated with the development of different
economic or productive activities. Sustainable coastal
management needs improved communication between academics
and decision-makers, at both the national and local level, in order
for them to understand the concept of ecosystem services and be
aware of relevant research. In addition, we believe that the
perceptions of farmers regarding ecosystem services should be
included in decision-making processes, due to their increasingly
recognized role as ecosystem managers (Cerdan et al., 2012).

CONCLUSION
Even though the importance of ecosystem services to human
society has been widely acknowledged, the concept has not fully
permeated public policies, such as those directly related with
economic activities. This has highlighted the perceived difference
of the impact and dependence of economic activities on
ecosystem services between academics and decision-makers;
which poses the challenge in designing an effective science-
policy interaction (Cash et al., 2003, Daniel et al., 2012).
Understanding these differences is crucial if we are to change
the current trajectory of economic development, which has
brought about environmental degradation and ultimately
decreased ecosystem resilience and human wellbeing in the
coastal states of Mexico and elsewhere.
Research is necessary to understand how different economic
activities impact on the integrity, health and resilience of the
natural ecosystems upon which they depend. These studies should
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be multi- and trans- disciplinary and address the different
interacting elements of complex socio-ecological systems. In
parallel, it should be acknowledged that decision-makers and the
public oftentimes challenge the status of scientific knowledge as
a neutral ground in the decision-making process. Hence, better
understanding of the role of science in policy-making will
enhance the possibility of better decision making for policies
designed to improve human wellbeing and the conservation and
recovery of natural ecosystems.

Long-term resilience of ecosystems and the services they
provide should become the guiding criterion in decision-making.
Nevertheless, on top of scientific knowledge, decisions cannot be
legitimized without consideration of pubic values and
preferences, which only highlights the complexities of the
decision-making process.
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