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Introduction

Due to the increase in demand for electricity,
global warming and energy sustainability, there
has been a significant increase in the use of
renewable energy technologies. This can be seen
in reports from the International Renewable
Energy Agency (IRENA), which in 2018
reported a total world electricity generation
capacity of 2,356,346 MW with technologies
based on these energy sources. These data
constitute a sustained annual growth over the last
five years of between 8 and 9 % (IRENA, 2019,
p. 2). Therefore, the use of these technologies is
a strategy adopted worldwide to reduce both the
dependence on fossil fuels and the
environmental impact of electricity generation.

In addition, one of the parameters that
should be considered within the sustainability of
renewable energies is security. In 2013, the Paul
Scherrer  Institute (PSI) in  Switzerland
conducted and documented a comparative
assessment of accident risks in the energy
industry. Among the findings of this research, it
was found that severe accidents have not yet
been reported in some energy facilities with
renewable technologies, such as photovoltaic
plants. Therefore, expert judgement was used for
their evaluation (Burgherr and Hirschberg, 2014,
p.45-56). Subsequently, Sovacool and his group
conducted an analysis of historical accident data
from the energy sector from 1874 to 2014 and
found that this sector had documented 1,085
accidents with 211,529 human fatalities and
$344.4 billion in property damage losses. In this
analysis, wind energy was found to top the list
with the most frequent accidents per TWh
generated. It is worth mentioning that the
research team analysed archives, academic
articles and web data, but found only a relatively
small sample of accidents for solar and
geothermal energy systems; 80% of the data
found for these types of energy corresponded to
accidents in Europe or North America (Sovacool
et. al, 2015, p. 2016-2027).

Notwithstanding the above, in Mexico,
the Ministry of Environment and Natural
Resources (SEMARNAT) establishes as
hazardous projects or facilities those that handle
equal or higher quantities of one or more
substances listed in the First or Second List of
Highly Hazardous Activities, published in the
Official Journal of the Federation on 28 March
1990 and 4 May 1992 respectively
(SEMARNAT, 2016).
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Thus, as can be seen, the Mexican
regulatory basis excludes the hazardous
conditions that are implicit in energy facilities.

Content

For the development of this section, subsections
were established, which are presented below.

Methodology

Given the background of the limitations in the
risk assessment of energy technologies in our
country and the evidence that even in the
absence of hazardous substances these
installations can give rise to severe accidents, a
methodological proposal is presented, which
considers the risk aspects particular to the type
of source or installation. That is to say, this
proposal includes the identification of hazards,
in order to subsequently evaluate the
probabilistic aspects that lead to the occurrence
of an accident situation due to system failure,
human error or even external factors, such as
climatological effects, in order to determine the
impact of the consequences if these were to
occur, even if their probability is small.

Therefore, in order to determine the risks
inherent to this type of installation, it is proposed
that assessments associated with the type of
installation  be included. Therefore, a
preliminary identification of the hazard
conditions that could occur according to the
associated renewable energy technology was
carried out. These conditions are presented
below:

- Potential energy storage - hydro and
wind.

- Kinetic energy enhancement - Wind and
tidal.

- High voltages - Photovoltaic.

- High temperature - Geothermal, solar
thermal and biofuels.

- Flash - Photovoltaics

- High pressures - Geothermal and
biomass

The selection of the type of technology or
energy source to be used to apply the risk
methodology was made considering that this was
a widely used technology.

RUIZ-SANCHEZ, Teresa de Jesus, SANCHEZ-JUAREZ, Aaron,
MESSINA-FERNANDEZ, Sarah Ruth and HIDALGO-MILLAN,
Antonio. Methodology for renewable energy risk assessment applied to
photovoltaic systems in Mexico. Journal- General Economics. 2022



Article

3
Journal-General Economics

Thus, this methodology began to be
applied in the assessment of electrical risks in
Photovoltaic Systems (PVS), due to the fact that
this is the fastest growing industry in our country
given its versatility of use. This is because it can
be used both for stand-alone applications (on-
site power generation) or for interconnection to
the conventional electricity grid with the sale of
excess energy generated (SENER, 2017, p.80).

Similarly, in the world, IRENA reported
that in the last five years it presented an increase
in its use from 25 to 33% (IRENA, 2019, p. 48).
On the other hand, the European Commission
reported a 30% increase in PV industry
production, reaching a global production volume
of more than 80 GW of PV modules compared
to 2015, and also documented a compound
annual growth rate (CAGR) in the last 15 years
of more than 40%, as shown in Figure 1 (Jager-
Waldau, 2017, p. 5). Furthermore, the costs of
photovoltaic systems are currently affordable,
which is why they are increasingly being
installed in homes and shopping centres (mainly
on roofs), as well as in public buildings (street
lighting) (GlZ, 2018).

100
20

80

PRODUCCION ANUAL (GW)

2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016  2017*
Afio

m China m Taiwan = Europa = Japan m Malasia m Estados Unidos = Resto del Mundo = Total

Figure 1 Annual PV module production from 2005 to 2017
[Adapted from (Jager-Waldau, 2017, p. 5)]

As it could be assumed, SFVs having
among their components many devices, as well
as the generation of electric current, cause
conditions that may represent a hazard, such as
high voltage or high voltage, which is why the
Swiss electricity sector is already evaluating the
application of risk analysis in such facilities
(Monjaet. al., 2016, p. 1-6). Therefore, this work
focused on identifying the hazards of SFVs
interconnected to the grid, by means of
retrospective and prospective analyses. These
analyses are complementary, since retrospective
analyses are based on the study of events that
have already occurred, i.e., on the analysis of the
causes of documented incident and accident
reports.
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On the other hand, prospective analysis is
based on understanding the failure modes of a
system that may lead to an incident before it
occurs. In the literature review, it was found that,
in Italy, following the increase in PV
installations, more than 700 fires and 500 fires
were documented in 2012 and 2014,
respectively. Available data on such events
range from fires generated in an electrical
connection on one or a few PV modules to a
large fire on the roof of a building (Fiorentini,
2015). Similarly, in the UK, in recent years, the
Building Research Establishment Group was
notified of eight incidents involving PV systems
that required attention by the local fire service,
however, as in our country, the actual number of
fire incidents is unknown (Shipp, 2015).

Thus, a study was conducted from 2011-
2013 at the Fraunhofer Institute in Germany, in
which 420 SFV accidents that caused fires or
temperature increase in SFVs were analysed. Of
these, 48% were caused by a Balance of System
(BOS) component, with the causes also found to
be: installation errors (37%), defective products
(35%), installation errors (18%) and others
(19%). Likewise, it was reported that 2% of the
incidents are generated by fires and 26% by
overvoltage, which represented a loss in costs of
26% and 14%, respectively (Van de Velde,
2016).

Similarly, due to the absence of data, the
assessment of consequences must be made based
on empirical measurements or system-specific
simulations, for example, for the flash condition
and its effects, the US Federal Aviation
Administration (FAA) started to require
quantitative modelling for new projects and
initiated work with Sandia National Laboratories
(SNL) of the Department of Energy (DOE)
(ACRP, 2014). These laboratories developed the
-Solar Glare Hazard Analysis Tooll (SGHAT)
software, which is already a requirement that,
prior to SFV installation, a simulation with this
software must be submitted to the FAA (SNL,
2020).

Thus, for the prospective analysis, it was
considered to use a methodology that had
already been used and that its application was
simple and qualitative. Therefore, the What if?
technique was used to identify situations of
potential harm. This technique is widely used in
chemistry (Ibarra-Hernandez et al., 2015, pp. 22-
33).

RUIZ-SANCHEZ, Teresa de Jesus, SANCHEZ-JUAREZ, Aaron,
MESSINA-FERNANDEZ, Sarah Ruth and HIDALGO-MILLAN,
Antonio. Methodology for renewable energy risk assessment applied to
photovoltaic systems in Mexico. Journal- General Economics. 2022
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It should be emphasised that proper
hazard identification is the initial stage of risk
analysis, and is the basis for the probabilistic
assessment stages of failure events and their
consequences. Therefore, given the absence of
historical failure data for this type of
installations, the estimation of the probabilities
of undesired events must be carried out through
the judgement of experts in the technologies
considering the understanding of the failure
modes and mechanisms of each system, i.e., a
qualitative estimation.

Results

In addition to the Mexican regulations, which
establish for this type of installations the
requirements defined in the update of the PROY -
NOM-SEDE-001-2018 standard, article 690,
(DOF, 2018); practical improvements associated
with this technology were sought. Thus, the
following documents were found: "Catalogue of
common failures and inadequate practices in the
installation and maintenance of photovoltaic
systems" issued by the European Photovoltaic
Industry Association (EPIA), as well as another
report on fire risks in PV systems documented
by the International Energy Agency (EPIA,
2011; Sinha et. al., 2018).

Based on the information gathered, both
from the retrospective and prospective analysis,
the description of a FSS, the applicable national
and international regulations and best practices,
the What if? technique was applied with a group
of experts. Among the electrical hazards found
in these systems, the following stand out:

- Electrical discharges, whose identified
and documented causes were: non-
compliance with regulations (using
inadequate  components, lack of
atmospheric discharge systems), design
errors, loss of insulation due to rodent
action.

Fires, due to arcing due to design flaws,
loss of insulation, lack or failure of atmospheric
discharge systems; heating of panels due to
inadequate  components  (not  certified),
degradation due to dust accumulation, lack of
maintenance or conditions that could generate
hot spots on the solar panels.
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Analysis of results

Given the results obtained, the analysis of causes
and consequences, as well as the applicable
regulations and best practices, a list of
recommendations was issued in order to reduce
the probability of occurrence of electrical
accidents or their consequences. These
recommendations were divided into three
headings and are shown below:

1) Human factor:

- Employ qualified personnel for the
installation and maintenance of the plant.

- Ensure the correct dimensioning and
design of the lightning protection system.

— Comply with the installation of the
devices and connections according to the
torque specified by the manufacturer.

2) Reliability of components:

- Use certified PV  modules and
components.

- Maintain lightning protection and ground
fault detection systems.

- Periodically check the state of
connections, or have a system for
continuous monitoring of current-
voltage signals, power and electrical

efficiency.
- Comply with the replacement of
contactors according to the

lifetime/number of interruptions defined
by the manufacturer.

- Periodically check, either annually or
between thermal cycles, the condition of
the tightening torques of device
connections, as well as the
resistance/voltage drop on device
contactors in order to prevent arcing.

— Periodic maintenance to remove dust and
bird debris from the PV panels.
Remember that this could not only
reduce the lifetime of the component, but
could also generate a hot spot and be the
source of a fire.

- Periodically check the condition of the
insulation. Remember that rodents and
other insects can deteriorate it, which
could be the cause of arcing, among
others.

RUIZ-SANCHEZ, Teresa de Jesus, SANCHEZ-JUAREZ, Aaron,
MESSINA-FERNANDEZ, Sarah Ruth and HIDALGO-MILLAN,
Antonio. Methodology for renewable energy risk assessment applied to
photovoltaic systems in Mexico. Journal- General Economics. 2022
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3) Consequence mitigation (fire) In addition, the FSS should be evaluated

- Develop and drill emergency response
plans - fire response plans that include a
plan with proper identification of
disconnection points and those that
continue to generate electrical current.

- Have fire extinguishers for type C fire.

- Avoid, as far as possible, placing the
installation on roofs or combustible
materials.

Conclusions

All energy technologies involve hazardous
situations that must be assessed from their
design and even in their modifications, since
only economic and technical feasibility are
evaluated. Risk analyses must consider
climatological and geographical conditions,
population density, affected areas, and include a
multidisciplinary team that knows the
mechanisms that could cause damage or failures,
as well as the appropriate methodologies for
hazard identification and risk assessment. All of
this with the aim of preventing severe accidents
before they occur and issuing regulations to
control the impacts.

Thus, among the recommendations
resulting from risk studies are the definition of
exclusion  zones  associated  with  the
development of emergency plans in accordance
with the trajectory of different types or levels of
uncontrolled events, as well as the design and
introduction of mitigation or consequence
control systems. In addition, given that each
technology has its own particularities, it is
necessary to make joint efforts for the
development of regulations and predictive tools
such as computer programmes.

Furthermore, photovoltaic systems are
systems that are highly reliable when certified
components are used and are designed and
installed by qualified personnel. In addition,
compliance with current regulations and
standards related to system testing and
maintenance activities must be incorporated.
This would reduce the frequency of failures and
the mechanisms that cause them, resulting in
systems that are not only more reliable, but also
safer.
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considering the risks due to structural issues,
given that in our country there are strong wind
conditions in many areas and the effect of the
height at which these systems are installed
means that they can suffer damage and be
launched as projectiles. However, given that it
has been observed that climatic conditions have
undergone variations with increases in natural
disasters, these studies should be updated
periodically.
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Introduction

In the context of the current global
environmental situation, one of the most relevant
problems is undoubtedly that of water, not only
because of the strong inequalities imposed by its
geographical distribution, both in time and
space, but also because of the economic and
political decisions that determine our social
relationship with this vital liquid (Pefia, 2007).

One of the biggest problems in the world
today is the lack of access to fresh and drinking
water. Add to this the problem of water
pollution, and the picture gets worse. Pollution is
caused by discharged waste, fertilisers,
pesticides or chemicals that flow into fresh water
and end up polluting salt water as well. In this
regard, more than 1 billion people will suffer
from water scarcity in the future due to pollution,
overpopulation and climate change, which affect
the sources of this essential resource (UN, 2020).

Where water is not easily accessible,
people may not consider hand washing a
priority, increasing the likelihood of the spread
of diarrhoea and other diseases, currently
including the covid-19 coronavirus. Diarrhoea is
the best-known disease linked to food
consumption or water contamination. However,
there are also other dangers: nearly 240 million
people are affected by Schistosomiasis, a serious
and chronic disease caused by parasitic worms
contracted through exposure to infested water
(Vazquez, 2017). In the state of Nayarit, Mexico,
there is a high mortality rate due to
gastrointestinal diseases (INEGI, 2017).

The solar disinfection method (SODIS)
is a disinfection treatment by exposing water to
solar radiation in transparent containers, which
acts on pathogens by eliminating them through
ultraviolet (UV) and infrared (IR) rays. This
makes this system a low-cost, environmentally
friendly and chemical-free treatment, as it only
uses solar energy incident on the earth's surface
(Bermudes, 2015, p. 29). The SODIS process
uses mainly two components of light for water
disinfection: the first is UV radiation, which has
a germicidal effect, and the second component,
infrared radiation, which is responsible for
raising the temperature and generates a
pasteurisation effect when it reaches the range of
70 to 75°C.
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Mexico enjoys a privileged situation in
terms of solar irradiation, with an annual average
of 5.3 KWh/m? per day.

Currently, different solar  energy
collector devices are employed for two end uses:
the generation of electrical energy, where the
heat obtained from a collector field is coupled to
a thermodynamic power generation cycle, or the
design of lighter, smaller-scale, low-cost
structures, where their most common application
is the production of process heat and commonly
for domestic use (Kalogirou, 2009, p. 136).

In order to achieve high temperatures in
a solar collector, it is necessary to modify the
collection system to increase the concentration.
This is achieved through the use of solar
concentrators. These are classified according to
two basic characteristics, the geometry of the
absorber (linear or point concentration) and the
shape of the concentration (reflection or
refraction) as shown in Table 1.

The construction of a parabolic trough
concentrator (PTC) is intended to solve the
problem of poor water quality without using any
type of chemical or treatment that could be
harmful to health and without compromising the
quality of the water to be used by people.

The aim of this work is to design, build
and characterise a low-cost parabolic trough
concentrator (PTC) for water disinfection
(removal of microorganisms and pathogens)
using solar energy.
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e L Eee The experimental tests were carried out
ol L in Tepic, Nayarit, in the Jardines de la Cruz
o B i -, e colony, from 21 to 25 August 2020, where the
; g gg p— CCP was placed on a rooftop (shadow-free area).
e e, This allowed the tests to be carried out using the
R = |« | SODIS method. The tests were conducted
s ~ || following the following steps:
"‘g g ‘ gif L — ] el i
g 1': -, | B /)2 | s | nenas — Tests were started at mid-day sun.
i L — — 10 litres of water were placed in the
€12 |1 34 @ 100 c1om| 20¢ c150 absorber.
IR a
HEN= = — Thermometers were placed in the
£ gg g remmenam concentrator and in the absorber.

Table 1 Classification of solar collectors or concentrators
(Paredes, 2012)

Methodology for the construction of the CCP

The construction of a parabolic trough
concentrator (PTC) with recycled and
inexpensive materials for water disinfection was
carried out. The materials used for the
construction of the prototype, as well as their
costs, are shown in table 1. The total cost was $
1494.00 Mexican pesos.

For the construction of the CCP, a 200 L
metal drum was used and cut in 4, and one of the
resulting pieces was used to build the
concentrator and covered with Reflectech paper.
For the base, which corresponds to a tube
diameter of 6 cm and a length of 75 cm, 4 legs
of 31 cm long and 4 cm wide were welded in
order to give support and stability to the
equipment. It is worth mentioning that the tube
was cut with a diagonal at 21°, placing the
concentrator at the same angle, simulating the
inclination required at this latitude (Tepic) for
the best use of solar energy. For the absorber or
container where the fluid (water) is placed, a
PVC container was used, to which a water tap is
connected.

Finally, an acrylic lid was placed on the
concentrator, which was sealed to prevent heat
loss, and hinges were placed to make assembly
and disassembly easier. Figure 2 shows a picture
of the developed prototype.
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— The device was oriented to the
geographic south. No reorientation was
done.

— The values of ambient temperature,
water temperature in the absorber and
concentrator temperature were recorded
hourly.

— Temperatures were monitored 4 times a
day for 5 consecutive days (Monday to
Friday).

Material Quantity Description Diagram Cost

(MXN)
Used 1 Empty metal tank with $300.00
drum+ lid and rim. This is the (drum)+
cut typical 200 litre drum $200.00
that stores any material (cut)
(there are  some =$500.00
corrosive exceptions).

Metal 1 %" tube connected to 4 $350.00

base joints (including
welding)

PVC 4 Corrosion resistant $1.50 c/u

elbows material. Can

Y2 withstand temperatures

up to 140°F or 60°C.
Resists damage from
the sun and outdoor
elements.
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PVvC 1 Thermoplasti $110.0
(Polyvinyl ¢, withstands 0
Chloride) temperatures
Container up to 200°C. Y
=
PVC pipe 50 cm Higher $35.00
hydraulic
capacity.
Flexibility.
Digital 1 Temperature $120.0
thermomete range: 0
r with 0-110 °C
sensor
Water tap 1 Tap for water $34.00
outlet, PVC %
Connector 1 Corrosion, $9.00 )
rust, scale and Figure 1 Photo of the developed prototype (CCP)
weather
resistant.
N Results
b
Tests carried out with the CCP
Reflec-tech | 44.5x20 | Highly $280.0
0cm reflective and 0 . .
durable silver During the 5 days, no winds above 8 km/h were
fontio recorded, humidity percentages were high
(approx. 90%), and the ambient temperature
ranged from 19°C to 29°C. Temperature values
were taken every hour from 12:00 to 15:00 hours
during the whole week. The temperature of the
concentrator was measured, and it was observed
Cover S5xazc | Clear aonyiic 000 that on day 4 it reached a maximum temperature
m sheet

Table 2 Materials and Costs Table
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between 81 and 850C, respectively,
corresponding to between 14:00 and 15:00
hours.

Of the temperatures obtained in the
absorber, 76.30C was reached on day 4, with
good performance on the last three days in the
period from 14:00 to 15:00 hours. Graph 1 shows
the graph with the temperatures reached in the
absorber (container with water).
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Graph 1 Temperatures reached in the absorber (container
with water)

Conclusions

The design and construction of a parabolic
trough concentrator (PTC) was carried out in
which temperatures higher than 75 °C were
reached, optimal for the elimination of bacteria
in the water using solar radiation and without the
use of any chemical that could be harmful to
health. The prototype was developed with a low
investment cost, easy to operate and simple to
maintain.
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Introduction

For some years now, tourism has been facing a
number of changes and the creation of new
tourism products. The image and branding of the
destination in relation to the cultural, historical
and gastronomic roots of the place is becoming
increasingly important. Gastronomic tourism
stems from the motivations of visitors who wish
to travel to a specific place to taste and delight
their palate with typical dishes. It is a relatively
new and potentially profitable tourism product
that has generated a large number of terms such
as gastronomic route or tourist brands aimed at
cooking and culinary enthusiasts.

Tourism as an economic activity is
mediated by events, social and cultural changes
that the dynamics of a more demanding and
active society demand. These demands mean
that individuals make trips of shorter duration,
but more frequently throughout the year. They
are tourists who seek information about the
destination and the products and services
offered, which leads to the creation of new
niches for the development of tourism activity.
For this reason, the tourism sector has diversified
and has moved towards thematic tourism, taking
advantage of the particular richness of each
geographical and socio-cultural region (Prieto,
2019).

The historical background of the island
of Mexcaltitan has allowed it to become an
important tourist destination today. In the 1960s,
Mexican intellectuals began to speculate about
the possibility that Mexcaltitan was the mythical
Aztlan, the place from which the Aztec tribes
that settled in the Valley of Mexico, where the
city of Tenochtitlan was founded, departed. That
is why the island is called the cradle of Mexican
identity or the cradle of Mexicanity (Jauregui,
2019).

This research aims to show to what
extent gastronomy in Mexcaltitan can be
considered as a potential tourist attraction for the
promotion and permanence of the Magical Town
of Mexcaltitan de Uribe, Nayarit. Gastronomy,
although it is considered as a phenomenon of
communication, of social relationship and of
approximation of history to the current state
(Peléez, 2021), can become the star attraction of
a town or a region.
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The taste for gastronomy is becoming
more and more valuable for tourists, since when
they travel they like to get to know the local
cuisine of the destination, discover new flavours,
aromas and thus be able to live new, unique and
special experiences.

Theoretical

Historical - Contextual

Framework
Research problema

Mexcaltitan de Uribe is a fishing village, settled
on an island located in the estuarine zone of the
northwest of the State of Nayarit in the
municipality of Santiago Ixcuintla, with a
population of 818 inhabitants, composed of 434
men and 384 men; a population that in recent
years has been decreasing according to reports
from the National Institute of Statistics and
Geography (INEGI, 2020). Although some state
governments have promoted the island as the
cradle of Mexicanity, historians and
archaeologists consider these versions lacking
scientific elements to locate the starting point of
the founders of Tenochtitlan here. However,
research continues and there is evidence that the
island was populated by advanced peoples since
ancient times (México Desconocido, 2010).

Today, the town of Mexcaltitan is
abandoned, with an absence of visitors and
above all of tourist products; traditional
productive activities are also in decline, as is its
social structure. According to information from
the then Secretary of Social Development,
41.69% of the population over 12 years of age is
employed in activities such as fishing and the
sale of gastronomic products that they produce
and businesses such as groceries (61.75% of men
and 19.01% of women) (SEDESOL, 2020). This
data can undoubtedly be a factor that contributes
to the population migrating in search of better
employment opportunities. Despite its unique
way of moving, given its island status, its history
and the gastronomy that differentiates it from
other coastal towns in Nayarit, the town of
Mexcaltitan is mired in paralysis and there is no
glimpse of the sustainable development to which
its inhabitants aspired when it was designated
one of Mexico's first Magical Towns; on the
contrary, environmental deterioration prevails;
the public infrastructure is deteriorating, lacking
maintenance, the degradation of the urban image
is evident, and poverty and inequality can be
observed.
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The first attempt to consider Mexcaltitan
as a place with historical, cultural and touristic
use by the different levels of government failed
largely due to the disapproval and apathy of the
inhabitants, who at that time felt that it was
obligatory and with a certain degree of
prohibition, which was an attack on their privacy
and local identity.

Research Objectives
General Aim

To analyse the environment of Mexcaltitan in
order to identify social, economic and
environmental factors that allow the promotion
of tourism and gastronomy as a means of
sustainable development.

Specific Objectives

1. To identify the context of the tourist
territory of Mexcaltitan.

2. To carry out an inventory and evaluation
of the tourism and gastronomic resources
of Mexcaltitan.

3. To identify social, economic and

environmental impacts to be minimised
or made more efficient in Mexcaltitan.

4. To analyse the gastronomic and touristic
positioning of Mexcaltitan.

Bibliographic Review

Mexcaltitan de Uribe, in Nayarit, is a locality
that is considered an attraction with tourist
potential first of all because of its condition as an
island and the similarity it has to the place where
the Great Tenochtitlan was founded, this allows
it to have an important history that linked to the
peculiar way of daily life of the islanders also
constitutes an experience for the visitor who
likes to taste pre-Hispanic dishes based on
products of the sea and estuaries. The
gastronomy of Mexcaltitan is considered an
attraction that could boost the destination to
position itself as the Pueblo Magico that it is,
also considering that in 2019 the Nayarit
Gastronomy was declared Cultural and
Intangible Heritage of the State of Nayarit
(NAYARIT, 2019). The taste for gastronomy
has more value every day among people who
even travel to taste traditional dishes, discover
new flavours, aromas and experience new
experiences that can be unique and special.
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Mexico's Magical Towns Programme

In Mexico, as part of the tourism policy and after
more than twenty years, the Magical Towns
Programme has been promoted as a strategy to
diversify the tourism product and in the search
for the incorporation into the economic activity
of towns with tourist attractions, which, due to
their history, transcendent events or their
identity, make them unique and differentiated
(SECTUR, 2014). There are currently 132
magical towns in Mexico and there are four in
Nayarit: Jala, Sayulita, Compostela and recently,
for the second time, Mexcaltitan de Uribe was
named.

Originally there were five conditions that
a site had to meet to enter the programme: to be
close to a growing or developed tourist
destination; to have reasonable road access; to
have some historical or religious attraction; to
have a population willing to participate; to have
craft shops, restaurants and shops so that the
locality could benefit from the spending of
potential visitors.

The programme began with the naming
of the first three "Pueblos Mégicos": Huasca de
Ocampo, in the mountains of Hidalgo; Real de
Catorce, a near-ghost mining town in San Luis
Potosi; and Mexcaltitan, our tiny lake island in
Nayarit. However, Mexcaltitin was removed
from the programme by the Federal Ministry of
Tourism (SECTUR) in 20009.

SECTUR (2014) points out that in order
to achieve permanence in the National
Programme of Magical Towns, the locality must
comply with the development of important
activities for the operation of the programme,
such as the implementation of public investment
projects: to strengthen the tourism development
of the locality; development and innovation of
tourism products: to attract new specialised
segments and generate more visitor flows;
promotion of quality seals and tourism
certifications of the destination and service
establishments.  Also, to address the
recommendations of the Diagnoses of
Competitiveness and Sustainability of the
Magical Towns, to present social, inter-
institutional and inter-governmental
coordination programmes; to carry out actions
for the implementation of an integral marketing
plan and social participation in the whole
process of operation and development of the
programme.
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Gastronomic Tourism

Gastronomy is defined by the Royal Spanish
Academy (RAE) as: "the set of dishes and
culinary uses typical of a certain place” (Real
Academia Espariola, 2019). On the other hand,
tourism is considered as an activity carried out
by people who travel to places different from the
ones they are used to, with durations ranging
from one day to less than a year. Gastronomic
tourism is understood as the displacement or trip
made by people who consume dishes typical of
a certain place; this being the main objective.
This is how it can be understood that many
authors give importance to gastronomy as a
generator of tourism in a certain region, so much
so that they affirm that gastronomy is one of the
main reasons for visiting a place. This highlights
the relevance of gastronomy in terms of its
relationship with the social heritage of the
people, the idiosyncrasy and the popular,
cultural and environmental knowledge of the
inhabitants of the towns and regions.

The ideal of this tourist experience is to
try dishes that are not part of the place of origin.
In this way, it is evident how gastronomic
tourism produces an economic impact, as the
gastronomic and culinary experience is
irremediably linked to the socio-cultural
experience and gives rise to other activities that
arise from gastronomic tourism.  Current
tourism trends (adventure tourism, rural tourism,
ecotourism) have a significant economic impact
and go far beyond the search for relaxation and
leisure activities. Some are aimed at tourists
developing and experiencing a significant event,
which not only satisfies their expectations of the
trip, but also leads to an experience that allows
them to give a pleasant recommendation and
memory of the destination. Among these new
trends is what is experienced as a result of
gastronomy, either because eating typical food is
part of a tourist experience or because it is the
purpose of the trip. This is called gastronomic
tourism.

Method and tolos

A set of systemic enquiries were developed,
such as  descriptive  research  using
predominantly the exploratory and descriptive
method, as well as direct observation, which
allowed us to know and analyse the real situation
of Mexcaltitan, Nayarit, in order to establish
priorities of the problems and needs that afflict
the community.
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Consequently, the methodology used
was that of community diagnosis, which allows
us to influence social, political, economic and
environmental matters, whose methodology
does not pretend to be exhaustive, only to know
the dynamics of society. It was strengthened
with the research of existing secondary sources
such as academic works, books, reports and
studies, specialised magazines and case studies
related to economic, social and environmental
factors and their impact on magical villages.

Characterisation of the social, economic
and environmental factors of Mexcaltitan as a
tourist territory, 2. Detection of problems and
needs of the community, 3. Elaboration of the
inventory and evaluation of the tourist and
gastronomic resources of Mexcaltitan and 4.

Results

For the detection of problems and needs, a
workshop was held with key local actors, the
objective of which was for the participating
community groups to identify and describe the
situations that exist in the community. With the
help of an instrument (a survey designed by the
participants in the project), which facilitated the
identification and prioritisation of community
problems, so that they could subsequently
generate ideas for their solution, in order to
increase the interest and participation of the
community.

Interviews and surveys were carried out
during the on-site visits, and the following
results were found: Mexcaltitan has a variety of
resources and tourist attractions, identifying
tourism and gastronomy as an inseparable
binomial, where the influx of tourists leads to the
consumption of food. In the same way, it can be
identified that the withdrawal of the designation
of Mexcaltitan as a Magical Town in 2009,
diminished the promotion of the destination,
therefore the recovery of the designation in
2021, has generated interest and motivation in
the inhabitants, detonating new possibilities of
social and economic development for the island.

There are problems of poverty and
inequality in the locality, where 90% of the
population is dedicated to fishing, being the
predominant activity.
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In  Mexcaltitan, shrimp production
favours the preparation of exquisite dishes that
form part of its traditional cuisine, which is
believed to be linked to Chinese culture, derived
from vestiges of an important settlement of
Chinese immigrants, who arrived on this island
in the second half of the 19th century and who
gave great importance to the tradition of fishing
arts and influenced its gastronomy (Gonzalez L,
2020)

One of the prevailing social factors was
the migration phenomenon, which is an alarming
aspect for its position as a Pueblo Mégico, as the
population has decreased by more than 100
inhabitants in less than 10 years. The main
factors of migration are the search for higher
education (university), as well as the hope of
finding better job opportunities which,
consequently, allow them a better quality of life.
Some of the social and environmental impacts to
be addressed that resulted from the interviews
with the locals, as well as from the observation
during the on-site visits are:

a) Promotion of environmental education
among the population to care for the
environment.

b) Heritage  and  natural  resource

conservation plans.

C) Support for the leaders to carry out
management to increase the local
operation of spaces such as the
Fishermen's  Cooperative, sale of
handicrafts, commercialisation of their
gastronomic products (tamales and
shrimp tortillas, among others).

d) Plan of actions to reinforce cultural
traditions and revitalisation of their
customs (patron saint festivities of San
Pedro and San Pablo, planting of
mangroves, pre-Hispanic gastronomy).

Discussion and conclusions

Tourism is one of the main economic industries
at the international level. There are two forms of
tourism: mass tourism and alternative tourism.
The latter group is characterised by the fact that
it is developed in a more sustainable way.
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Among the pillars of sustainable
development are socio-economic development
and the conservation and protection of the
environment. These pillars, when applied to
tourism, and as such, new typologies and forms
of tourism appear that can be developed in a
sustainable way. Such is the case of gastronomic
tourism.

Gastronomy as cultural  heritage
emphasises the identity and historical memory of
a community or social group. If we take as
references elements that persist over time and
that denote evolution from changes that arise
from the adaptation to the demands of a society
that likes experiences that revive practices,
ancestral knowledge and popular knowledge.
These references can be useful for organising
tourist trips that allow the recovery of localities
or regions; likewise, they can be incorporated
into this type of tourist enterprise and help to
reactivate local economies.

Gastronomic tourism as a promoter of
regional development has shown in some
concrete cases that it is a fundamental aspect in
this process, since in addition to ensuring quality
in the production chain, rescuing culture and
increasing tourism to the locality, it fosters the
integration of public and private entities and
improves the quality of life of the host
population. In other words, gastronomic tourism
allows for social cohesion.

With the present research it is
demonstrated that there is a real relationship
between tourism and gastronomy, La Isla de
Mexcaltitan de Uribe, despite being a Magical
Town recognised in 2021 for the second time,
whose main attractions are: its denomination as
"Cradle of Mexicanity”, its natural
characteristics and its gastronomy; it has social,
economic and environmental factors that inhibit
its development. However, the gastronomic
phenomenon is and should be a tourist attraction
that should be worked on in order to turn it into
a unique tourist product of the place, which
makes it indispensable to manage training for the
learning of the hygienic handling of food,
elaboration and preservation of preserves,
handicrafts and crafts, attention to tourists,
among others; with the aim that the inhabitants
themselves can cover the aspects that tourists
may need during their stay.

CAMACHO-GONZALEZ, Griselda Guadalupe, AGRAZ-LOPEZ, Maria Celina,
DUARTE-REYNOSO, Juana Evangelina and CAMACHO-GONZALEZ, Maria
Francisca Yolanda. Diagnosis of tourism and gastronomy in Mexcaltitan, Nayarit.
Economic, social and environmental factors that inhibit its development. Journal-
General Economics. 2022



Article

17
Journal-General Economics

The island of Mexcaltitan has the
potential to position itself at an international
level due to the historical importance it
represents for Mexico, for being a natural
reserve and for having a variety of birds, its
gastronomic variety, its flavour and the
knowledge it entails. In order to achieve this
goal, it is necessary to involve the entire
population, with the support of the government
and the academic sector in tourism and
gastronomy, and to add training strategies for the
development and positioning of tourism in the
area.

The development of gastronomic tourism
in disadvantaged areas can help to generate
economic resources for local populations, thus
contributing to the social and economic
development of the population and the
destination. In addition, this form of tourism can
generate greater awareness in the local
community, promoting aspects such as
conservation and respect for nature and other
existing resources in the destination (culture,
heritage, etc.).

In this sense, it is necessary that
gastronomic tourism is carried out considering a
series of actions that will promote the
sustainable development of the destination.
Firstly, it is necessary to involve the local
population in the planning and management
process of the tourism activity. Secondly, it is
necessary to draw up a tourism development
plan for the destination, which will help to plan
tourism activity appropriately. Third, aspects
such as culture (gastronomy, local dances,
folklore, etc.), historical heritage (buildings,
monuments, etc.) and natural resources (rivers,
lakes, forests, flora, fauna, etc.) should be valued
and at all times managed by the local
communities, or at least this group should have
a large say in the distribution of the benefits of
tourism development.

Fourth, a plan to raise awareness and
educate the local population prior to the start of
tourism activities is necessary, which will help
to train better human resources for the
performance of tourism activities in the
destination. Here, the academy should design
educational programmes that contemplate
training axes such as culture, environment,
tourism, business creation, quality of services,
languages, among others.
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As a final conclusion, gastronomic
tourism, developed from a previous planning
where the local community will be one of the
main axes in the management and planning of
tourism, can contribute to develop in a
sustainable way the tourist destination, and
above all, in localities with an incipient
development, where this form of tourism can
help to alleviate poverty and to better conserve
the natural, cultural and heritage resources of the
destination for the enjoyment of future
generations, whether they are residents or
visitors.
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Introduction

Self-medication has been defined as "the use of
medicines without a doctor's prescription™. This
definition  indirectly  places a heavy
responsibility on the community pharmacist.
Two situations can occur:

A When the user asks the pharmacist what
he/she  gives  him/her for a
symptomatology.

B. When he/she directly asks for a specific
medicine

Taking these two situations into account,
self-medication could be considered as the use of
medicines that has neither been indicated nor
supervised by a health professional. There is
another definition of self-medication as "the
treatment of self-observed symptoms with over-
the-counter medicines. This definition does not
take into account the fact that citizens also self-
medicate with products that legally require a
prescription, and that are for example in family
medicine cabinets from previous prescriptions.

Self-medication is a practice that is
misguided by marketing and without permanent
monitoring by drug regulatory authorities, which
can cause serious damage to the health of the
individual, the family and the community. The
risks of self-medication occur mainly when the
patient consumes prescription medicines that are
sold freely. For this reason, it is important to
know and study this behaviour in our social
environment, so that problems can be identified
and therefore strategies can be designed to
improve the conditions that require it.

The study of the practice of self-
medication in the university community is of
great interest for two fundamental reasons.
Firstly, because students will be the most
qualified professionals in the future and will
possibly exert a certain influence at all levels of
their environment, not only professionally but
also socially and culturally. Secondly, because
the university environment offers multiple
possibilities, from the academic and extra-
academic sphere, to propose and carry out
training,  educational, informative  and
informative actions on the issue of self-
medication.
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Summary. Self-medication is a public
health problem, to which a series of
complications are related, such as: misdiagnosis
of the disease, appearance of adverse effects,
prolongation or aggravation of the disease,
resistance to the drugs used, which is why it is
necessary to know the true magnitude of this
problem at a local level. For this reason, the
objective was to find out about the behaviours
related to the habit and practice of self-
medication among university students, its
factors, circumstances and implications, as well
as their perception of it.

To achieve this, a cross-sectional study
was carried out among the university population
in the area of economic-administrative sciences
at the Autonomous University of Nayarit,
applying a survey previously carried out by the
University of Nayarit, applying a survey
previously conducted by the UVM Public
Opinion Centre, with adaptations to the social
environment of our State and City previously
validated in a study previously applied to
students in the area of social sciences and
humanities of this university (UVM, 2015).

The results are similar to studies
conducted in other countries such as in the
university population in Argentina (85%) and
Palestine (98%), our study revealed that 89% of
the population has self-medicated frequently (De
Pablo, 2011). At the top of the list of medicines
consumed are painkillers.

These data are broadly consistent with
those reported in other studies. In addition to
demographic data, 85% report that they obtained
the desired effect, and 50% report that
advertising has an influence when deciding what
to use. Some variables such as recommendations
by medical and non-medical personnel, place of
purchase of medicines, as well as consumption
of generics and access to health services are
included.

The results suggest educating and
promoting healthy behaviours among young
university students through Health Education
Programmes and encouraging actions that
promote responsible self-medication, and
extending this study to other student sectors in
order to design effective intervention strategies
(Quifiones, 1997, p. 4).
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Contents Results

Methodology used Verifying some demographic data of interest, it

Taking into account that the aim of this study
was to find out about behaviours related to the
habit and practice of self-medication among
university students in the area of economic-
administrative sciences, its factors,
circumstances and implications, as well as the
perception of self-medication, the design is
observational and descriptive.

Thus, the aim is to estimate the frequency
of a variable of interest (in this case self-
medication), in a specific population and at a
specific time. The population studied
corresponds to the student population in the area
of economic-administrative sciences at the
Autonomous University of Nayarit, also taking
into account some demographic parameters such
as age, sex, school level and socioeconomic
level, as well as the use of social networks for
consultation purposes. The survey applied had a
total of 29 items, including with respect to the
base survey; gender, age and educational
programme studied for descriptive purposes of
the population studied. The average response
time for all items was 8 to 10 minutes. To
answer, the individual marked in any clear and
legible way (x, line, dove, etc.), the box with the
corresponding answer.

Considering the student population of the
area, according to the information provided by
the Directorate of School Administration in
coordination with the Liaison and Transparency
Unit of the Autonomous University of Nayarit,
there was a total of 3,781 students, so after
calculating the sample size with a confidence
level of 90% and a margin of error of 7%, 348
surveys were applied to express the results of the
research according to the total number of
students in the area. The results were processed
in graphical form (pie and bars) by item, as well
as a general graph to explain the behaviour of the
whole instrument in summary form with
percentages for each variable.

Some of the groups of variables
identifiable in the survey correspond to
demographic variables, medicine consumption,
health-related habits and conditioning factors
with a possible influence on the decision to use
medicines.
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can be seen in Figure 1 that the age range was
between 17 and 26 years, with a majority
observed between 18 and 22 years, with women
representing 42% of the total number of
respondents, while men accounted for 58%.

Gender and age distribution
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Graph 1 Distribution by sex and age of the population
studied

With regard to their programme of
origin, 136 of the respondents belonged to the
academic programme in accounting and
administration, 103 to the degree in economics
and 109 to the degree in tourism.

It was also necessary to find out whether
the respondents had any health services that
would eventually give them access to medicines.
52% indicated that they were IMSS
beneficiaries, 26% ISSSTE, 16% Seguro
Popular, 5% others and 1% were null. It is worth
noting that all students enrolled at our University
are IMSS beneficiaries, although many of them
are unaware of it. It is interesting to note that,
with regard to the groups of drugs used as self-
medication, there is a marked tendency to take
analgesics and anti-inflammatory drugs with
38%, 41% take anti-flu and antacids, 18% take
antibiotics and only 3% take other drugs such as
anti-allergies and antispasmodics.
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In the questions applied, the identity of
the drug used was not specifically questioned, as
the variability of responses was so wide that it
was decided to include them in groups and thus
express them graphically.

The rest of the questions applied, as well
as the results obtained, are expressed below in
figure 2 in the form of a mixed graph in order to
synthesise the enormous amount of information
obtained.
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Table 1

Discussion

The habit of self-medication is frequent in the
university population. The results are similar to
studies carried out in other countries, such as in
the university population in Argentina (85%)
and Palestine (98%). Analgesics are at the top of
the list of medicines consumed. These data are
broadly consistent with those reported in other
studies. It is known that the widespread use of
analgesics and anti-inflammatory drugs can have
serious consequences on the liver in the case of
paracetamol consumption and on renal function
and the digestive system (Aguado, 2008).
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With regard to the occurrence of side
effects when using non-prescription medicines,
the vast majority stated that they had not
experienced them, which may be associated with
the fact that the type of medicines used are
mostly those related to acute illnesses. This may
be associated with the fact that most of the
medicines used were those related to acute
illnesses. 85% reported that they had the desired
effect and only 13% did not have the desired
effect.

According to other studies, the influence
of advertising on the choice of self-medication is
reflected in the results, with 97% indicating that
advertising does have an influence when
deciding which medication to take (Tobon,
2002).

According to the WHO, "Health
education aims to ensure that individuals acquire
and maintain healthy health habits, that they
learn to use the health services available to them
more judiciously and that they are better able to
make individual and collective decisions to
improve their state of health and the sanitation of
the environment in which they live". In other
words, in the case of self-medication, Health
Education should be oriented towards informing,
motivating and helping to adopt and maintain
healthy practices and lifestyles when self-
medicating, making a conscious and informed
choice of medicines and the circumstances in
which they are going to use them, and using
them responsibly (Faus, 2008).

Conclusions

It is important to educate and promote healthy
behaviours in young university students through
Health Education Programmes and by
promoting  programmes that  encourage
responsible self-medication.

It is imperative to include in university
medical services, an area of pharmaceutical care
and advice by professionals specifically trained
in this area, who under the provisions of the law
and in the exercise of the powers granted to them
by the same, provide both the university
population and society in general, a support
service regarding health education related to
medicines.
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The  educational  programme  of
Pharmacobiological Chemist of the Academic
Unit of  Chemical, Biological  and
Pharmaceutical Sciences, through the students
belonging to the terminal line of pharmacy and
in communication with the corresponding
teaching area, can provide the human resources
for the fulfilment of this branch of health care as
an internal service and to the community.

Within all the academic units of our
University, it is necessary to propose educational
activities aimed at informing, motivating and
helping to adopt and maintain healthy practices
and lifestyles with regard to self-medication,
choosing medicines and the circumstances in
which they are to be used and used in a
responsible manner in a conscious and informed
manner.
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