Volume 6, Issue 14 —January — June-2015

ISSN-Print: 2007-1582

Journal-Mexico

ISSN-On line: 2007-3682




Indexing
LATINDEX (Scientific Journals from Latin America, Spain and Portugal).
DIALNET (Dial net Foundation- University of la Rioja, Spain).

CLASE (Citations Latin American social sciences and humanities-UNAM)

Research Gate (USA).

DULCINEA  (Spanish scientific journals).

HISPANA  Ministry of Education and Culture, Spain).
ECO R FAN@ SHERPA (University of Nottingham, England).

Sudoc. (France).

UNIVERSIA  (University Library, Madrid).

Edu-doc (USA).

CS I C . (Consejo Superior de Investigaciones Cientificas Espafiolas y Latinoamericanas).



ECORFAN

Directory

RAMOS-ESCAMILLA, Maria, PhD.
Principal

PERALTA-CASTRO, Enrique, MsC.
Director Journal
RAMOS-ESCAMILLA, Maria, PhD.

Editor in Chief

SANCHEZ-MONROQY, Guillermo, MsC.

BARAJAS-VAZQUEZ, Claudia, MsC.
Concept Designers
VAZQUEZ-VERGARA, Felipe, MsC.

Translator

ECORFAN Journal-Mexico, Volume 6,
Issue 14, January-June 2015, is a journal
edited six- monthly by ECORFAN. Itzopan,
Number 244, Block 2, Cologne. La Florida,
Cd. Azteca. Ecatepec Municipality, Estate of
Mexico. Zip  code. 55120. WEB:
www.ecorfan.org, journal@ecorfan.org.
Editor in Chief. RAMOS-ESCAMILLA,
Maria. Reservations for Exclusive Use Rights
No:

04-2012-032214353400-203. ISSN-Impreso:
2007-1582- ISSN-On line: 2007-
3682. Legality of Title and Content: 15048
both  from the Qualifying Committee
Publications and Illustrated Journals of the
Interior Ministry. Responsible for the latest
update of this number ECORFAN Computer
Unit. ESCAMILLA-BOUCHAN, Imelda,
LUNA-SOTO, Vladimir. Itzopan, Number
244, Block 2. Cologne. La Florida, Cd.
Azteca. Ecatepec Municipality, Estate of
Mexico. Zip code. 55120, last updated June 30,
2015.

The opinions expressed by the authors do not
necessarily reflect the views of the editor of the
publication.

It is strictly forbidden to reproduce any part
of the contents and images of the publication
without permission of the National Institute
of Copyright.


http://www.ecorfan.org/
mailto:journal@ecorfan.org

Editorial Board

CASTRO-GERARDO, Angeles, PhD.
Instituto Politécnico Nacional, Mexico.

PERALTA-FERRIZ, Cecilia, PhD.
Washington University, U.S.

YAN-TSAL, Jeng, PhD.
Tamkang University, Taiwan.

MIRANDA-TORRADO, Fernando, PhD.
Universidad de Santiago de Compostela, Spain.

PALACIO Juan, PhD.
University of St. Gallen, Switzerland.

GUZMAN-SALA, Andrés, PhD.
Université de Perpignan, France.

VARGAS-HERNANDEZ, José, PhD.
Keele University, England.

HIRA, Anil, PhD.
Simon Fraser University, Canada.

VILLASANTE, Sebastian, PhD.
Royal Swedish Academy of Sciences, Sweden.

PACHECO-BONROSTRO, Joaquin, PhD.
Universidad de Burgos, Spain.

GARCIA-ESPINOSA, Cecilia, PhD.
Universidad Peninsula de Santa Elena,
Ecuador.

GARCIA, Moisés Enrique, PhD.
Boston University, U.S.

RAUL-CHAPARRO, German, PhD.
Universidad Central, Colombia.

LUO, Yongli, PhD.
Wayland Baptist University, Texas, U. S.

GUZMAN-HURTADO, Juan, PhD.
Universidad Real y Pontifica de San Francisco,
Bolivia.

LAGUNA, Manuel, PhD.
University of Colorado, U.S.

GANDICA DE ROA, Elizabeth, PhD.
Universidad Catolica del Uruguay, Montevideo,
Uruguay.

SEGOVIA-VARGAS, Maria, PhD.
Universidad Complutense de Madrid, Spain.

PIRES-FERREIRA, Maréo José, PhD.
Federal University of Maranhao, Brazil.

SALGADO-BELTRAN, Lizbeth, PhD.
Universidad de Barcelona, Spain.

QUINTANILLA-CONDOR, Cerapio, PhD.
Universidad Nacional de Huancavelica, Peru



Arbitration Committee

Universidad de Santiago de Compostela-Spain
XPL, PhD.

El Colegio de la Frontera Norte

BIVG, PhD.

Amity University- India

BB, MsC.

Universidad Autonoma Metropolitana-Xochimilco
FINU, PhD.

Universidad Nacional de Colombia

PAVG, MsC.
OAEA, MsC.

Universidad Juarez Autonoma de Tabasco
DEMM, PhD.

Bannerstone Capital Management-U.S.
GLB, PhD.

Universidad Panamericana

FOA, PhD.

FAC, PhD.
JCRB, MsC.

Universidad Nacional de San Antonio Abad del Cusco- Pert
GSC, PhD.

Universidad Autonoma Chapingo

APS, PhD.

Universidad Centroamericana- Nicaragua

ORVD, PhD.

Universidad Autonoma del Estado de Mexico
OUBT, PhD.

University of the Punjab-Pakistan

BAP, PhD.

Posgrado de la Facultad de Economia-UNAM
GVS, PhD.

Universidad Complutense de Madrid.

SBG, PhD.
MMG, PhD.

Universidad Autonoma Metropolitana-Azcapotzalco
CGC, PhD.

Instituto de investigaciones Economicas-UNAM
IMC, PhD.

Universidad Juarez del Estado de Durango
JSC, MsC.

Universidad Iberoamericana

PFSS, MsC.

Posgrado -Escuela Superior de Economia-IPN

OGF, PhD.
JMA, PhD.
MTVMP, PhD.
GHC, MsC.
JFMS, PhD.
AAB, PhD.

Centro de Investigacion en Computacion

IEB, MsC.
CVLS, MsC.



Benemerita Universidad Autonoma de Puebla

JDZF, PhD.

Posgrado-Escuela de Ingenieria y Mecanica Electrica —IPN

PJF, PhD.
CINVESTAYV - Unidad Merida

AMHH, MsC.
CHSM, MsC.

Universidad de Londres

SRR, MsC.
MZG, MsC.

Universidad Autonoma de Hidalgo

ERJ, MsC.

Posgrado- Facultad de Economia —-UNAM
RHQ, PhD.

MGE, MsC.

SGMCR, MsC.

Colegio Nacional de Economistas

Universidad del Valle de Mexico

OMC, MsC.

MLM, MsC.
Universidad Autonoma de Yucatan

LDBC, MsC.
NGCC, MsC.

Universidad Insurgentes

ARN, MsC.
RMC, MsC.

FES Aragon- UNAM

RMS, MsC.

Tecnologico de Estudios Superiores de Coacalco
RCF, MsC.

Universidad Tecnologica de Nezahualcoyolt
FPC, MsC.

Facultad de ciencias politicas y sociales- UNAM
RMC, MsC.

Universidad de Occidente

AAB, PhD.



Presentation

ECORFAN is a research journal that publishes articles in the areas of:

Economy, Computing, Optimization, Risks, Finance, Administration and Net Business.

In Pro-Research, Teaching and Training of human resources committed to Science. The content of the
articles and reviews that appear in each issue are those of the authors and does not necessarily the opinion
of the editor in chief.

In Number 14 th presented in Section of Economy an article Tourism in Mexico: Its descent in the
rankings of the World Tourism Organization by Sdnchez, Maria, Garcia, Alma and Jacobo, Carlos, in
Section of Computing an article Troubleshooting process in computer networks by Mendoza, Luis,
Herrera, Francisco, Samperio, Emmanuel, in Section of Optimization an article Carcass characteristics,
proximate composition and mineral analysis of African giant snail (Archachantina marginata) by Sola-
Sunday, Fagbuaro, with adscription in the Ekiti state University, in Section of Risks an article
Environmental accounting as a tool for sustainable economy: the case of the pharmaceutical companies
in Puerto Rico by Colon-Parrilla, Sonia, with adscription in the Universidad de Puerto Rico en Humacao,
in Section of Finance an article Strategy design to modify the corporate culture in Morelia MSMEs.
Literature review and research proposal by Aguilar-Galvan, Herson™ and Vargas-Hernandez, José " with
adscription in the Universidad de Durango Campus Morelia and the ~“University of Guadalajara, in
Section of Administrationan an article Classification of spanish credit institutions for the purposes of
financial supervision by Fernandez-Fernandez, José Alejandro, Berajano-Vazquez, Virginia and Vicente-
Virseda, Juan Antonio, with adscription in the Universidad Nacional de Educacion a Distancia (UNED),
Madrid., in Section of Net Business an article The quality of the mexican strawberry by Salinas-Callejas,
Edmar’, Tavera-Cortés, Maria Elena’", Alvarado-Raya, Horacio Eliseo™ " and Escamilla-Garcia, Pablo
Emilio™", with adscription in the = Universidad Autonoma Metropolitana-Azcapotzalco, "~ Instituto
Politécnico Nacional, " Universidad Autonoma Chapingo,



Content
Article

Tourism in Mexico: Its descent in the rankings of the World Tourism Organization
Troubleshooting process in computer networks

Carcass characteristics, proximate composition and mineral analysis of African
giant snail (Archachantina marginata)

Environmental accounting as a tool for sustainable economy: the case of the
pharmaceutical companies in Puerto Rico

Strategy design to modify the corporateculture in morelia MSMESs. Literature review
and research proposal

Classification of spanish credit institutions for the purposes of financial supervision
The quality of the mexican strawberry

Instructions for Authors

Originality Format

Authorization Form

Page
1140-1155
1156-1161

1162-1169

1170-1184

1185-1195

1196-1210

1211-1222



1140
Article ECORFAN Journal-Mexico

ECONOMY June 2015 Vol.6 No.14 1140-1155

Tourism in Mexico: Its descent in the rankings of the World Tourism Organization
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Abstract

The importance of tourism in the world it is the level of investment, participation in job creation, foreign
exchange contribution, and the contribution to regional development. There are agencies that measure
tourism and the flow that generates both economic and tourism in each country by a ranking, in which
Mexico has been characterized by the countries belonging to more attract tourists. However in recent
years it has been displaced by placing it in the thirteenth place, for this reason, the following question
arose what were the main causes of the Mexico Descent in tourism ranking managed by OMT? In this
way it has the primary objective to know the main reasons why Mexico has been ousted the tourism
ranking as the recipient of tourists through a comparative analysis of probable causes that originated it,
in order to find which one had more influence on demotivation of tourist to travel to the country.

Citation: Sanchez, Maria, Garcia, Alma and Jacobo, Carlos. Tourism in Mexico: Its descent in the rankings of the World
Tourism Organization. ECORFAN Journal-Mexico 2015, 6-14: 1140-1155
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Introduction

Tourism is one of the most important and
dynamic economic sectors in today's world, both
for its level of investment, participation in job
creation, contribution currency, as well as the
contribution to regional economic development
sectors. Therefore there are organisms that
measure tourism, in which Mexico is
characterized by highlighting one of the
countries with the highest uptake of tourists; so
it remained within the top ten, managed by the
World Tourism Organization.

However in recent years it has been
displaced by placing it in the thirteenth place, for
this reason, the following question arose what
were the main causes of the decline in Mexico in
the tourism ranking handled by WTO ? The main
advantages generated conduct such research was
the collection of important data, and the future
benefits plans or actions that may arise. Given
the main objective, to know the main reasons
why Mexico has been ousted the tourism ranking
as inbound tourism, through a comparative
analysis of probable cause that originated it, in
order to find which one had more influence on
demotivation of tourist to travel to the country.
The subject of study for conducting such
research, tourism was in Mexico, focusing on the
decline in the tourism ranking.

Which was based on official information
search experts in the field, through databases
established and reliable search engines,
newspapers, magazines, etc. Also he chose to
perform a documented research through
exploratory research, which was based on the
search process proposed by Vargas, Guerrero,
Camargo & Resendiz (2000).

Generating outstanding results in terms
of, human factor in the tourism industry,
infrastructure development, accessibility and
connectivity by public transport.

ISSN-Print: 2007-1582- ISSN-On line: 2007-3682
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Diversification of tourism products and
natural and cultural resources. And noting the
importance of the sector and thereby detecting
areas of opportunity.

Background

The importance of tourism in the world its level
of investment, participation in job creation,
foreign  exchange contribution, and the
contribution to regional development. It is
estimated that contributes about 11% of world
production and generates one of every eleven
jobs (SECTUR, 2013).

In Mexico, it is the third source of foreign
exchange, behind petroleum export revenues and
remittances from abroad, according to the
Tourism Board of Mexico (2013).

Within the country, there is a vast natural
wealth, as biosphere nature reserves, parks,
monuments, diverse flora and fauna sanctuaries,
among others. Aplia Mexico has a variety of
tourist attractions such as ancient ruins of
Mesoamerican cultures, colonial cities and
beach resorts. At the same time owns a wide
variety of climates, along with its historical
heritage, part of a profound change in cultural
mergers, why they make Mexico an attractive
tourist destination worldwide.

With the main objective to promote and
boost tourism activad at national and
international level, have created various bodies
such as the case of the National Fund for
Tourism Development, which has been given the
task of studying the preferences and tastes of
their leisure tourists; resulting in improvements
in roads and transport, renovation of airports,
upgrading telecommunications systems.

Séanchez, Maria, Garcia, Alma and Jacobo, Carlos. Tourism in Mexico: Its descent
in the rankings of the World Tourism Organization. ECORFAN Journal-Mexico
2015, 6-14: 1140-1155
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Opening credits for new infrastructure
catering and services, opening places of
entertainment, health improvement and safer
recreational activity areas.

Tourism has become one of the main
activities is favorable for the economy of any
developing country, for that reason there are
organizations such as the World Tourism
Organisation, which means a ranking measures
the tourist activity and the pours it generates.
Mexico has been characterized by the countries
belonging to more attract tourists, where it was
placed within the top ten. In 1996 he caught a
tourist attracting 21.4millones 6000 generating $
894 million in foreign exchange earnings,
putting in place 7 and 12 respectively (Date,
2000). During the first year of Vicente Fox,
Mexico had a relapse in arrivals of tourists were
19.8 million due to the global economic
recession; However, there was a slight increase
in foreign exchange earnings, reaching 8.4
billion dollars. So that Mexico kept the place 8
tourist arrivals and foreign exchange earnings
12. The lowest year on account of tourist arrivals
to the country in the decade was 2003, with 18.6,
although it maintained the world's eighth place.
The objective proposed by the Fox government
was that Mexico was among the top five. While
Mexico has grown in tourist arrivals and foreign
exchange earnings, it has not been enough to
make being in fifth place worldwide; since other
countries have grown faster.

In 2010 Mexico ranked tenth by arrival
of tourists were 22.4 million and decreased to 23
in place of foreign exchange, achieving a figure
of 11.9 billion dollars (Morales, 2013).
Subsequently the decline in tourism ranking
Mexico grew, losing its 10th place position he
kept in 2009 and 2010, to 12th place at the end
of 2011, giving a total of 22.7 million tourist
arrivals.

ISSN-Print: 2007-1582- ISSN-On line: 2007-3682
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Mexico received 11.7 billion dollars in
foreign exchange from tourism in 2011,
representing a fall of 0.8 percent against 2010
(Alcéantara, 2012).

As the passage of time and the continued
emergence of countries like Russia, Austria and
Hong Kong, Mexico fell to 13th place in the
ranking of the top tourist destinations
worldwide, while 24 fell to place foreign
exchange earnings. This occurred since in 2012
the influx of foreign visitors recorded 23.1
million, against 23.4 million of 2011 (Elola
2013).

Problem Statement

Tourism is an important economic activity
within the country, because positioned Mexico
as one of the nations most important in tourism
worldwide, due to the wide variety of wealth that
has, for that reason it is that; According to the
WTO, Mexico, it is the first tourist destination in
Latin America, and the thirteenth most visited
worldwide. Most attracting international tourism
is coming from neighboring countries such as
United States and Canada, the next largest group
are tourists from European and Asian continent.

According to  the Index  of
Competitiveness in Travel and Tourism (2011)
in his classification which measures factors that
make tourism development possible. Mexico,
peaked at 43 worldwide as attractive to invest
and develop business in the travel and tourism,
being ranked the first among Latin American
countries.

However, Mexico was left off the list of
10 countries that receive more international
tourists in 2012, according announced the OMT.
The country is located on the site 13 below
countries like Russia and Hong Kong, according
to the barometer of that body.

Séanchez, Maria, Garcia, Alma and Jacobo, Carlos. Tourism in Mexico: Its descent
in the rankings of the World Tourism Organization. ECORFAN Journal-Mexico
2015, 6-14: 1140-1155
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Until 2011 Mexico was positioned in
tenth place on this list to receive 23.4 million
tourists, however, the outlook for 2012 was not
the most positive, which meant that only 23.1
million outstripping the country will be captured
despite three positions programs of the various
drivers of the tourism sector and the wide variety
of cultural and natural attractions. So conclusive
IS important to note this fall presented within the
ranking of the top tourist destinations in the
world, which has increased the concern to
investigate what were the reasons that led to a
low uptake of tourists. For this assignment the
next question that aims to provide a possible
answer or solution to the issues raised arises.

What were the main causes of the decline
in Mexico in the tourism ranking handled by
WTO?

Justification

As one of the main economic activities in the
country reflects the importance that tourism has,
it has taken into account the decline in the
tourism ranking Mexico has suffered in recent
years by attracting tourists and consequently for
foreign exchange earnings, the which it is
necessary to give importance to know the main
root causes that Mexico no longer is inside. The
main advantages generated by the conduct such
research will collect important data that will
serve as the basis of study of the current situation
in the country in similar studies conducted
subsequently.

In addition to provide the benefits this
research will be that knowing and identifying the
main causes may generate future action plans to
correct or minimize these causes, thus achieving
an improvement in attracting tourists and further
domestic and foreign currencies.

ISSN-Print: 2007-1582- ISSN-On line: 2007-3682
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Which may not be possible in such
research not be done, because founded and
directed towards specific areas of opportunity
information is created, since this issue is left
open.

Objective

Analyze the root causes of why Mexico has been
ousted the tourism ranking as the recipient of
tourists through a comparative analysis of
probable reasons that led him, in order to find
which one had more influence on the motivation
of tourists to visit the country.

General tourism

In the next section generalities such as tourism
in Mexico's history, the origin and the current
position is within the country, likewise
mentioned the importance of this economic
activity both benefits and impacts it generates
for the country will be raised.

Background of Tourism in Mexico

For many years, tourism has experienced
continued growth. Its deep diversification has
become a sector with the highest economic
growth in the world, according to Ruiz (2008).
So that this sector as economic activity has been
present worldwide since ancient times, with
peak in the European continent, leaving Mexico
far behind the progress made on the issue, since
the country's infrastructure is not It had what it
takes to attract visitors, so that in the early
twentieth century began to build the necessary
infrastructure generating an elitist tourism
(Jimenez, 1993).

It is considered as the birth of tourism in
Mexico the period of 1920-1940, a period in
which the first born tourist services such as
tourist hotels and travel agencies.

Séanchez, Maria, Garcia, Alma and Jacobo, Carlos. Tourism in Mexico: Its descent
in the rankings of the World Tourism Organization. ECORFAN Journal-Mexico
2015, 6-14: 1140-1155
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Which are demanded by tourists in their
foreign entirety at par in 1922 Administration
Mexican Association of Hotels and Motels AC
is created On June 7, 1937, the office of tourist
guide and activity of travel agencies is regulated.
The tourism department, organ of the Interior
Ministry in charge of carrying out activities
related to tourism is created; trigger action
allowing tourism in the country (Carrillo, Colin,
Flowers & Hernandez Martinez, 2012).

After the Second World War, Mexico observed
an intense tourist flow so the government created
the Pro-dependent Tourism Joint Commission of
the Ministry of Interior. Because of the
importance acquired tourism in Mexico, for
1930 the National Tourism Commission was
established. Later on May 21, 1937 the
Regulations of the General Population Law was
published, becoming known the creation of a
Department of Tourism, zonificAndose the
country in 15 regions of interest. To encourage
the development of tourism, the June 6, 1959 a
decree was issued establishing national
populations and places of interest, so that the
Tourism Department conduct studies on the
subject (SECTUR, 2012)

The second stage of development is considered
in 1940 to 1958, it begins to develop mass
tourism product. In services are created large
hotels, travel agencies multiply, tourist transport
and guides appear, but until now there is a
planning and regulation of this activity (Carrillo
et. Al., 2012)

According Clancy (2001) in her research
on Mexican tourism from 1970 says that tourism
has been Mexico's biggest export accounted for
in the balance of payments, from at least the end
of World War 11. Mexico has become one of the
most popular destinations in the world.

As is well known the principal engine
economic issue for the country is represented by
the primary sector such as agriculture and
livestock.

ISSN-Print: 2007-1582- ISSN-On line: 2007-3682
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Is so late twentieth century the role of
tourism provides an important economy change
as reflected in the increased activities of the
tertiary sector (Vargas, 2009).

Thus the Hotels.com guest status in the
world is reaffirmed as a country of great interest
due to its extensive cultural and natural wealth,
however, we need to pursue as was done at first
by the constant improvement in infrastructure
and services for improved attracting visitors to
the country.

Importance of tourism as an economic
activity

From World War 11 and as a result of economic
growth and incomes of people in most
developing countries, tourism has become one of
the main economic factors (MEET, 2000). Like
all developing countries, this economic activity
is very important for Mexico and its economy, as
tourism is not only reflected in jobs and regional
development, but is also spreading factor of
cultural and natural attractions through the
world, due to the wide variety of attractions it
has, according to SECTUR (2013). In turn, the
author Jose Luis Castro Gomez, in an article
called "The economics of tourism" (2013) notes
that thanks to the tourism industry, have
improved means of communication and
transportation in Mexico, remodeled airports,
Updated telecommunications systems,
generated opening credits for hotel infrastructure
and services, open and renovated recreation
centers, entertainment and spaces between other
activities that tourists need for their stay, the
image of some cities also improved and
consequently improved its economy and its
public security. All this was achieved by the
efforts made by society, business and
government of the country.

Séanchez, Maria, Garcia, Alma and Jacobo, Carlos. Tourism in Mexico: Its descent
in the rankings of the World Tourism Organization. ECORFAN Journal-Mexico
2015, 6-14: 1140-1155
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According to the Tourism Satellite
Account, tourism is divided into two types:
national and international visitors and domestic
visitors. Both types of visitors, national or
international and internal, include both people
who stay, as they are considered to hikers.

According to the above, we can establish
some distinctions and types of tourism: a)
Domestic tourism comprises Doméstico.- or
residents of the country in which the accounts,
and moving only within the same country. b)
Incoming or Entrada.- This concept Tourism
non-residents traveling to the country in which
the study is conducted are recorded. c) Tourism
Egresivo or Salida.- Here are contemplated
residents compiler of statistics, traveling to
another nation country.

The three mentioned types of tourism are
mutually exclusive, however, when combined
give rise to other forms of tourism, these
groupings are important in measuring monetary
flows that flow from them, and are required to
establish  trade policies, promotional
programming and SECTUR in tourism (2005).

Undoubtedly, much of the basis of the
country's economy is in the tourism sector as it
involves the opening of new jobs, poverty
reduction in tourist areas, economic movements
etc.

Impacts of Tourism in Mexico

The WTO launched a campaign in 2004 called
"Tourism Enriches", where he said that besides
export also benefits or enriched in many other
ways a country, as it represents a way to compete
in the service sector growth, and that this activity
helps raise funds to local, regional and national
governments because of the economic impact
that tourism generates, also seeks to protect the
environment and local culture.

ISSN-Print: 2007-1582- ISSN-On line: 2007-3682
ECORFAN® Al rights reserved.

June 2015 Vol.6 No.14 1140-1155

On the other hand, SECTUR (2011)
mentioned that tourism helps to preserve and
enjoy the cultural and tourist heritage of the
country, generating an increase in tourist
arrivals, economic benefit and job creation,
while promoting economic development tourist
communities, all of this with the help of constant
training and continuous improvement.

Meanwhile Kotler, Bowen and Makens
(1997) mentioned that there are four main
benefits of tourism, which are: direct
employment in hotels, restaurants, shops and
transport companies, industries and professions
to support tourism, the multiplier effect as to
tourist consumption in local economic and
finally, state and local income taxes derived
from tourism.

Similarly the tourism sector can have a
negative effect, because it can increase social
differentiation. This is because often the benefits
are in the target area are usually not spread
evenly, but tend to be monopolized by a minority
sector of the population (Ibanez, Villalobos,
2007).

Due to the strong influence of tourism in
the economy and the need to promote
sustainable tourism based on the three pillars of
equity, they have taken various actions in favor
of it, either within training or infrastructure
investment in order to boost the economy as an
engine of culture and society.

UNWTO World Tourism Barometer.

Conducted by the World Tourism Organization
(UNWTO), performs regular monitoring of
tourism trends in the short term it is proposed to
provide adequate and timely information where
three important aspects mentioned below are
evaluated. (Program Tourism Trends and
Marketing Strategies WTO, 2013).

Séanchez, Maria, Garcia, Alma and Jacobo, Carlos. Tourism in Mexico: Its descent
in the rankings of the World Tourism Organization. ECORFAN Journal-Mexico
2015, 6-14: 1140-1155
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International Tourist Arrivals by Country of
Destination

In terms of international tourist arrivals in the
various WTO regions, series that may serve to
indicate the evolution of tourism to selected
destinations are chosen. This is measured
according to visitor arrivals or nights instead of
tourist arrivals in some cases refers to the total
tourist traffic as it is air transport and specific
entry points (OMT, 2013).

Income from international tourism

For recipient countries, international tourism
receipts are assimilated to income from exports
and cover all transactions related to the
consumption by international  visitors;
accommodation, food, drinks, fuel, transport,
entertainment both day visitors as overnight
visitors (OMT, 2013).

International tourism expenditure

Tourism expenditure refers to the amount paid
for the acquisition of consumer goods and
services, and valuables, for own use or to give
away, during tourist trips and for the same
(OMT, 2008)

International tourism expenditure is the
expenditure incurred in other countries for
outbound international visitors. Goods and
services are purchased by the traveler. You can
include the costs incurred by residents traveling
abroad as visitors for a day (World Bank, 2013).

Competitiveness Index

On a global level, which does not compete a
destination, not grow, can not give welfare to
their citizens and can easily fall into a spiral of
poverty and violence (SECTUR, 2011).
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According to the Word Economic Forum
determines  competitiveness, the set of
institutions, policies and factors that determine
the level of productivity of a country. Also
meanwhile  the  Mexican Institute  of
Competitiveness is defined as the ability of a
country or region to attract and retain investment
and talent (Ministry of Economy, 2015).

So we can infer the importance of
innovation in tourism, because by this is you can
attract tourism to the country, generating
significant economic benefit, which may
increase their competitiveness to other potential
destinations. That is why various agencies that
measure this factor according to various
indicators themselves have emerged.

Criteria to measure competitiveness

World Travel and Tourism Council works to
increase awareness of the enormous capacity of
the travel and tourism as a positive force for the
world, which not only creates jobs, wealth and
economic growth sector. It strives to remove
barriers to growth in the travel and tourism
industry urging governments and regulators to
keep the sector as a priority on the political
agenda and create policies that support growth
and long-term prosperity (WTTC, 2011).

MoniTUR 2009, is a monitor of tourism
competitiveness of the Spanish autonomous
communities which was driven by Exceltur, this
contributes to the improvement of information
available for decision-making of public and
private managers (Exceltur 2010).

The Center for Research and Tourism
Studies ITESM (Cietec) generated the Tourism
Competitiveness Index of the United Mexican
States (ICTEM, 2010) which represents an
inventory of resources and actions taken by each
state to contribute to the tourism
competitiveness.
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The competitiveness is assessed hundred
twelve variables, which are grouped into ten
large statewide to identify their comparative
position (Cietec, 2009).

Mexican Institute for Competitiveness
(IMCO) is an applied research center based on
evidence. Through analytical documents and the
development and dissemination of
competitiveness indices (global, national and
city level), the IMCO provides useful
information for the design, monitoring and
follow up national policies for competitiveness
and economic development of Mexico (IMCO,
2013).

Historic frame

Within the historical framework are three related
to the research carried out, in order to broaden
awareness of the problem cases. Difference in
the position of Mexico, Japan and China as
recipients of international tourism.

This research includes and explains the
differences in competitiveness within the
tourism line between Mexico and countries in
the Asia Pacific region, as is Japan and China.

A challenge that arises from the apparent
contradiction that Mexico has to be a leader in
international arrivals, but with a low competitive
performance is addressed, according to the
International Tourism Competitiveness Index.
Mexico compares with Japan and China, it helps
to understand what aspects need to modify the
country to improve competitively, as suggested
by the Tourism Sector Plan 2007-2012 (Carrillo
and Magafia, 2010)
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Analysis of tourism competitiveness in
Mexico and the world

Objective of this case is the conceptual
comparison and study of the implications of two
key terms: leadership and competitiveness,
positioning Mexico mentioned in different fields
are listed in the World Tourism Organization
(UNWTO).

In 2008 Mexico was positioned globally
within the first 15 countries that receive most
visitors. In terms of foreign currency generation,
Mexico generates a significant contribution
globally, despite the onset of the global
economic crisis in late 2007, Mexico was within
the first twenty places in revenue. In general, it
follows the importance acquired by tourism
worldwide is evident, however, for countries to
retain its leading position, that condition will
have to complement with all the elements that
make a competitive nation. In the case of
Mexico, there is no doubt it has many attributes
that enable it to match its leadership with its
competitiveness in the tourism sector. However,
it requires hard work and unity among different
groups in society and the state (Ibafiez and
Garcia, 2013).

Diagnosis of the quality and competitiveness
of tourism in Mexico

The globalization of the world economy
intensifies competition among destinations.
Given this, it is necessary to make efforts to
maintain the privileged position currently
enjoyed by some countries.

Mexico, which is distinguished as one of
the leaders in the world tourism market to
occupy the tenth position in receiving visitors;
has not yet established culture of quality and
competitiveness, therefore a tendency to linger
in the competitiveness ranking of the top tourist
destinations in the world (Ibanez, 2011).
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Method First, the need to know the causes that

This research was based on official information
search experts in the field, through databases,
newspapers, magazines, etc. Focusing primarily
on the causes of this decline in the tourism
ranking.

Information collected, only came from
reliable data bases, and authors recognized and
supported. As mentioned, they conducted
investigations, which are related to the subject
matter resumed; with the main search engine
Google.com.

To know the causes of the decline in
Mexico in the Tourism Ranking, a matrix was
made with competitiveness indicators, provided
by specialized agencies in tourism; confronting
views of various authors or characters
recognized in this area, and publication of
statistical data obtained through newspapers,
journals, web sites, etc.

It was decided to perform a documented
research through exploratory research, which is
used when searching for a deeper understanding
of the nature of the problem, possible alternative
decisions and relevant variables that need to be
considered, according to Aaker, Kumar & Day
(2001).

This research was based on the search
process proposed by Vargas, Guerrero, Camargo
& Resendiz (2000). Which consists in
identifying the need, once detected proceed to
the definition of the main subject, then a stage of
exploration is done in order to collect relevant
information, continuous This requires the
approach to the problem and continue with
collecting data to finally obtain an analysis and
interpretation and thereby perform presentacion
of the results, which will be explained below in
applied research.
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have led to Mexico is at the low ranking in
tourism, as in recent years, countries}'p5como
Russia and Malaysia, have resurfaced regarding
tourism was identified leaving in backwardness
and moving the country out of the top ten places
in which he found himself.

Later, it was identified that the main issue
to investigate Mexico's decline in the tourism
ranking. Consecutively, in the exploration stage,
we chose to use an extensive search process, in
order to find an explanation to this problem,
showing possible causes of interest that led to
that event, according to information and
knowledge gathered in the stage formulation is
able to generate the problem statement.

Once the statement of the problem set,
we continued to research and data collection in
order to find the main causes that have led to this
very sudden drop in the ranking. In the search for
information relevant to the subject several
articles where tourism trends in that ranking and
possible causes to the decline that has been
presented so well that caused an array provided
competitiveness indicators are presented by
bodies found specialized in tourism as it is The
World Travel and Tourism Council (WTTC),
Exceltur, The Center for Research and Tourism
Studies ITESM (Cietec), the Mexican Institute
for Competitiveness (IMCO), finally by World
Economic Forum.

Subsequently, an analysis of these
indicators is performed by comparing the models
proposed creating a hybrid that would take
relevant factors.

Finally at the stage of presentation, based
on the information collected in accordance with
hybrid created, we continued with this analysis,
allowing translate conclusions and
recommendations, which may be used in future
research.
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Results and discussion
Results

To conduct this research, it was necessary to find
information,  generating an array of
competitiveness  indicators  provided by
specialized agencies in tourism (Matrix 1).

Subsequently, an analysis of these
indicators was conducted, comparing the
proposed models (Matrix 2), for purposes of this
investigation were selected indicators: the
human factor in the tourism industry,
infrastructure development, accessibility and
transport connectivity, diversification of tourism
products, natural and cultural resources. .

Taking into account selected in the
Matrix 2 indicators, it was found that the Human
Factor in the tourism industry plays a very
important role in the competitiveness of the
emerging role as the human element is essential
in obtaining quality parameters high, enabling it
to differentiate itself from competitors in the
tourism market (Bafiuls, Ramon, Seville, 2009).
For conclusive, it must be human capital
generates service quality and consequently
fidelity and / or destination recommendation.
According to the ranking handled by the Travel
& Tourism Competitiveness 2009 Mexico
obtained a score above the average in the
following areas as human resources, education
and training, providing qualified jobs, affinity
for Tourism, on a scale from 1 -7 (Ibanez, 2009).
The federal government has given the task of
implementing strategies that generate higher
quality human capital in this industry, thus
encouraging training in the sector (SECTUR,
2013). Where by Integral Training Program for
Tourism Competitiveness (PICCT), 31 state
protocols were reviewed
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Following the investigation, the second
indicator, development of tourist infrastructure,
it was found that estimated public investment of
7,400 million pesos for the sector (Gomez,
2008), which may have influenced that the
number of hotel chains have grown significantly
(Jimenez, 2007). Despite this, Suarez (2009),
says that hotels have stopped investing in the
expansion of tourism and travel in the world,
which could indicate that Mexico has enough to
attract tourists infrastructure. It is worth
mentioning that Mexico has 14.963 583.731
quarts in lodging establishments as CNT 2008,
which supports the above Palafox, Zizumbo &
(Arriaga, 2010).

Of equal way in the First Government
Report (SECTUR, 2013), relevant information
about the following indicator it was found;
Accessibility and transport connectivity. In
2008, public and private investment for the
creation and maintenance of infrastructure in
transport and communications rose versus 2007.
Within the report of government figures released
by the Bank of Mexico were found which
indicate that the number of international tourists
airway December 2012 to June 2013 it was 7.7
million, 6.9% higher than the same period in
2011-2012. However, according to the
publication made by De la Rosa (2013), a
journalist for The Economist mentions the need
to "remove restrictions”, since among the 10
countries that received more tourists in 2012,
highlights the jump Russia to ninth, and tenth
place is Malaysia, followed by Austria, Hong
Kong and Mexico. The development of this
segment is linked to the air connectivity and
Mexico is not yet solved the bankruptcy of
Mexicana Airlines, 60% were international
operations. Today, Aeromexico only travels to
South America, Asia and Europe.

Regarding the diversification of tourism
products, according to Brunet, Almeida &
Monteserin Lopez (2005).
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The tourism that had been growing for
some time in quantitative terms, entered a phase
obsolete as a result of non-renewal and
diversification needed , to keep competitive with
the new emerging markets, however, in 2008 a
significant investment to expand the supply of
beach destinations in the country was carried
out, and to achieve diversification is necessary to
promote an offer comprehensively that promotes
tourism; so according to the government report
of 2013, 1,031'850,00 pesos were invested in
cultural tourism, nature, sun and beach tourism
for all, meetings and other forms of tourism
SECTUR (2013).

Mexico is positioned as a spearhead in
the generation of infrastructure and foreign
direct investment for the tourism sector in Latin
America, which is causing a depletion of natural
resources of the country, especially in rural
communities where they have established
developments and projects tourist. Today
Mexico is not bound by commitments to reduce
emissions of greenhouse gases; however,
international pressure will increase in the next 20
years, and it is anticipated that most of the
emissions are generated by developing countries
(Ruiz, 2008).

According to the ranking managed by
The Travel & Tourism Competitiveness 2009,
which manages a scale of 1 to 7, Mexico scored
4.7 in natural resources (Ibanez, 2011).

The importance of preserving the
environment, due in the case of tourism, the
stringent need to maintain the competitiveness of
the tourist destinations. It should be understood
that the actions of human beings that contribute
to damage to ecosystems, so that environmental
damage and reduced competitiveness of
destinations, are directly related, it is noteworthy
the implementation of policies that contribute to
innovation and adoption of practices related to
tourism.
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So that technological innovation is a
priority in favor of the environment.

Similarly, in the search for information,
several articles relevant to the topic where
tourism trends in that ranking are presented, and
possible causes of the decline that has occurred,
such as low competitiveness that the country has
found. Claudia Ruiz Massieu tourism secretary,
says the WTO Barometer, is made with the
indicators provided by the countries themselves
"that is, it does not represent an overall
assessment of the performance of tourism in the
different nations.” He conceded that “rankings
are useful to identify areas where each country
should strive to be more competitive in the
world." Similarly he recalled that during the
celebration of the Tourism Tianguis held in
Puebla, in 2013, Claudia Ruiz Massieu
anticipated these results and warned that
international competition is becoming more
intense day, forcing Mexico to raise their
competitiveness Zaragoza (2013).

Moreover Armando Uribe del Valle,

president of the Mexican Association of Hotels
and Motels (AMHM), he mentioned that an
explanation of these repeated drops in the
country in the ranking of the WTO is that a
monopoly was wagered in the supply of products
since only the sun and beach destinations were
sold. Among areas such as Los Cabos, Baja
California Sur, Cancun, Quintana Roo, Puerto
Vallarta and Jalisco; They take 70 percent of
international travelers. Thus, the remaining 10
percent is spread among the other 50 or more
destinations in the country.
"In the Ilast 20 years the supply of
accommodation doubled in the country;
however, the territorial distribution of rooms
available for accommodation, is located in
coastal destinations.
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Is there is a high concentration of supply
in sun and beach product that centralizes much
of the tourist services, "said SECTUR in its
sector program. Reliance added that, although
the country is renowned for beach destinations,
there are signs of exhaustion. For his part, Jorge
Hernandez, president of the National Tourism
Confederation (CNT), stressed that do need to
come more walkers foreign hoteliers because
they require more guests, also mentions that the
sector always gives more importance to the
international  tourist arrivals, which the
movement of nationals when the latter leaves a
larger spills, as such national social tourism,
should have more support (Valdez (2014).

Other important indicators include
affection and undoubtedly country was the
economic recession for developed countries,
which was presented in 2009 and the emergence
of the new H1N1 virus, as the red flags were alert
in tourism especially in the Americas, causing a
decline in visitors and consequent economic
benefit (Cruz Mancilla, Urciaga & Ruiz, 2014).
For sightseeing, before the flu epidemic began,
there was talk of a reduction as a result of the
global economic crisis. After the appearance of
the HLN1 virus and the decision to virtually shut
the country in late April, the sector, key to the
Mexican economy has shown a very slow
recovery. Even in the summer hotels and
Mexican beaches they attracted few tourists
(Blanke, 2009). Periods greater negative impact
were 1997, 2001, 2003 and 2009, and that these
conditions respond to economic crisis, public
health impacts, and issues of insecurity (Cruz et.
Al., 2014).
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Certainly the degree of importance with
which currently has worldwide tourism, which is
why developing countries have opted for this
economic activity as one of the main generators
of foreign exchange, as is the case of Mexico, as
in recent years this activity has generated great
attracting visitors and consequently large foreign
exchange earnings.

However in recent tourist records
ranking; Mexico is down being overtaken by
countries like Russia and Malaysia, which is
why we proceeded to perform a table of
variables that allow the search for specific
information, taking into account qualitative and
quantitative indicators including the Human
Factor found in the tourist industry,
infrastructure development, accessibility and
connectivity by public transport, diversification
of tourism products, natural and cultural
resources.

Also, within the research important
factors to consider on the issue as was the quality
of the destination, tourism performance
collaborators, political problems, insecurity,
health measures employed, lack of projection
trends they found tourism, implementation of
new trends, and finally the level of customer
satisfaction; which they were of great
importance for research, as they helped to find
the main causes of the decline in Mexico in the
tourism ranking while meanwhile Cruz, Juarez,
Urciaga & Ruiz (2014) recently published a
similar article for the International Journal
Administration & Finance; where external
factors that have led to the decline in tourism in
some years, to identify the conditions of the
tourism industry in Mexico proceeded to use the
main statistical sources of formal organizations
in Mexico and internationally identified.
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Of which the main quantitative variables
such as visitor arrivals, visitor spending, tourism
facilities, rooms accommodation, lodging
establishments by category of service and finally
by category rooms available were obtained.

Variables ) Organisms
WITC CIETEC IMCO MONITUR ITCI

Price competitiveness

X X X X
Human factor in the tourism
industry X X X
Infrastruct devel t
nfrastructure developmen x x e
Technological development
Social development

P X
Accessibility and transport
connectivity X X X
Diversification of tourism preducts
P X X

Natural and cultural resources

X X X
Security
Perception of nations over the
country's tourism X

Table 1 Indicators of Competitiveness conducted by
specialized agencies in tourism.

In this table a comparison of the
indicators used by five different specialized
agencies in the field can identify matches in

indicators.
Indicator Authors
“FmenBdorin | bvestment of 155 milon pesos b MeDcoTscevsdascore  Banc for distncove capabibbes
the tourism g for towim competitveness .1 FHmen Resources, that allow you fo diferentize
ingnstry (SECTUR 2013) 4.7 Education and Training, themselves from: their competitors

33 Qutifed malblty B g iy marder iten
(Baiid, Ramom, Seville, 2009)

Tnfrasruchre | Hotels bave stopped investing in the The meuber of hotel cheins has  Public  imestment of 7400
development eppmeson of tourizm md ravel i the monn signficaetly from 1083 million pesos Gomez Dom
word (the mewber of mtematioeal (20 domestc and 12 foreim  (2008)

arrivals morsased from chzins) to 2004 whese 42 metional Megco ks 14063 533731
25 million in 1050 to 808,000,000 in  2nd 40 foreig quarts in establizhemants
2007, Buarsz (2000} 2008, Timenez (2008) 25 CNT 2008,

Accessibility ard | In 2008, public and private bwestment  The development of this sagment

5 for the creation mairtenmce of s Jinkad tp fhe ar conmectity
comnectivity ffstuctr2 @ tansport a0 oy pgaico s pot yet salved the
allion peros, 3.7% bigher in rea terms PRy 0F Memicane Adtlnes,
10 344185 million pesos eyacised i O0%  were  intermatiomal
2007. operstions. Today, Asromexico
The mauher of imtemstiomal towriss  anly travels to Soufh America
vy December 012 to fme 2013 Asiz and Ermope De 2 Rom
wes 7.7 million people SECTUR (2013)  (2013)

Diversification of | The iwestment 1,031'850,00 pesos were imvestad  The tourist offer, nhich had bean
fpurism products ftour in 2008 was 2771.44 pallion and in adtral tomis, mefwe, sm SIOWEE for some time m
They were uzed 10 end the offir 81 g beock tourimn G all, 5

beach destinatiors Palafus, Zineubo &  ygetnps and otber fomns of phase  of obsolescence and

Amringn (2010 toumia in 2013 SECTUR. (2013) ﬂi"m}“mﬁ‘“’f“ﬁ‘ “fz‘:ﬁ

Natural aed Dimirishing matwral resousces of the According to the  remking
crilteral resources | country, espacially i el comemmities  maazed by The Trael &

commitmerss to redoce emissiops of  resources (Thamez, 2011).

Table 2 Study Indicators
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Conclusions

It mainly concludes that the investigation
complied with in order to know the main reasons
why Mexico has been ousted the tourism
ranking, presenting relevant information on the
latest developments in tourism.

Also it can be seen the importance of this
economic sector in the country, where the
interest in the development of the sector through
improvement actions are reflected. It is
important to note that the country has great
natural and cultural wealth which is being used
for this sector, however, puende notice as to put
aside the wide range of alternative tourism with
which it is told and not He has focused
successfully on attracting foreign tourists
increased uptake.

It is vital to take into account the external
assessment with which the country has, as a key
point in the decision or choice of destination is
the security offered by this, although it is well
known how difficult it is to manage external
factors as crime or epidemics such as the HIN1
virus that affected the country, you can control
internal factors that benefit the tourism industry,
so that the culture of service and hospitality with
the aim of generating totally different
experiences that are He believes they are
received.

It is noteworthy that the investigation
arose in order to find the main causes of the
decline in ranking, however, this can be the
starting point for future research or detecting
areas of opportunity that can be taken by the
government or the private sector, with the
intention of attracting more tourists, breaking
down barriers that were found or could arouse.

Séanchez, Maria, Garcia, Alma and Jacobo, Carlos. Tourism in Mexico: Its descent
in the rankings of the World Tourism Organization. ECORFAN Journal-Mexico
2015, 6-14: 1140-1155



Article

1153
ECORFAN Journal-Mexico

ECONOMY

Within these areas of opportunity is the
diversification of tourism, meet the needs of
tourists as trends, generate action plans that
enable increased uptake eventually include the
importance of further research in order to have
information date and accurate at the time of
future action plans.
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Abstract

One of the hardest things for administrators of computer networks is the solution of the problems that
may arise in the infrastructure they manage. Troubleshooing is defined as the process of solution to a
problem where the analysis and solution is included. Here are different methods and troubleshooting
procedures exist to give the best solution to the problems that may arise in different types of computer
networks of an organization or company.
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Introduction

You could say that one of the hardest things for
computer network administrators is the solution
of the problems that may arise in the
infrastructure they manage.

Troubleshooing [1] is defined as the
process of solution to a problem where the
analysis and solution is included.

The answer can be proactive, in the case
of being the same person doing the
troubleshooting who has found the problem or
reactive if it has reached as trouble ticket or
otherwise reported by a user or group.

The first step to take when the problem
comes, the administrator is to gather as much
information as possible related changes that had
been made during the time that the problem
occurred, etc., so that you can identify the root
cause more precisely.

The selection and removal of all
information relating not prevent the loss of time
or even possible confusion.

Since the root cause of the problem is
known to be looking for the best approach to
resolve and depending on the situation can be a
quick action (eg fix an RJ45 connector) or may
take some time (eg replace an ethernet card), in
If you can not resolve the problem instantly the
next step is to ask whether a client is being
affected, if so, should try to solve the
connectivity for the client while the root cause is
solved (for example, changing the port to which
itis | connected that client).
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Report the problem

Diagnose the problem

Solvethe Problem

Figure 1 Steps to solving a problem

We present the methods, procedures and
basic tools to be used for the best solution to a
network problem, because if a structured process
troubleshooting plan is not followed it may be
that not remember something already done or
just someone come to the aid and can not explain
exactly what steps have been followed and in
what order.

Schematic of a structured plan

A constitution a figure (Figure 1) showing the
steps in a structured way, to reach the best
solution to a problem of networks that we
present is as follows:

Mendoza, Luis, Herrera, Francisco and Samperio, Emmanuel. Troubleshooting
process in computer networks. ECORFAN Journal-Mexico 2015, 6-14: 1156-1161
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Methods troubleshooting
Solve the problem

Collect the problem

Examine the problem

Exclude potential causes

Create a hypothesis

Verify hypothesis

Figure 2 structured plan

However it may happen that the problem
you have is familiar and already knows how to
solve it. This method is commonly referred to

shoot from the hip.

Outline of a shoot from the hip plan

Report the Problem

Collect the information

Examine the information

Create a hypothesis

Verify hypothesis

Figure 3 Schematic plan of a shoot from the hip
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Then several troubleshooting methods widely
used are:

Top-Down Method: Based on start
searching for the problem in the higher layers of
the OSI model, assuming that if certain layer
operates there under so will.

Layer 7: Application

Layer 6: Presentation

Layer 5: Session

Layer 4: Transport

Layer 3: Red

Layer 2: Data Link

/" | Layer 1: Physical

Figure 4 Top-down method

Bottom-Up Method: This is the opposite
case of the above method. It can be very
effective but slow in large networks.

Laver 7: Application

Layer 6: Presentation

Laver 5: Session

Laver 4: Transport

Layer 3: Red

Layer 2: Data Link

Laver 1: Physical

Figure 5 Bottom-Up Method

Mendoza, Luis, Herrera, Francisco and Samperio, Emmanuel. Troubleshooting
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Divide and Conquer Method: In this
method should first check the intermediate
layers of the OSI model, the test is successful if
it is assumed that the part relating to the first is
correct to focus on the second part. Otherwise
the problem is sought in the first half.

Laver 7: Application

Layer 6: Presentation

Laver 5: Session

Layer 4: Transport

Layer 3: Red

Laver 2: Data Link

Layer 1: Physical

Figure 6 Method Divide and Conquer

Traffic monitoring method: Based on the
analysis of the devices between the origin and
destination traffic.

 ——
'=J-o—.-_ﬁg¢—c__m A -’ci‘_";

PC-PT - 1841
Pt 7960 Switchl B3k Sarger-FT
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Figure 7 Method traffic monitoring

Method to compare configurations: It is
especially useful in cases where after making a
change in network problems occur. It is simply
based on comparing the current configuration
with the last known good.

Method of replacing parts: It consists
physically replace parts that form the network
segment where there are problems. It is very
useful when you are doing troubleshooting and
error level 1 of the OSI model are verified, for
example by failing to Internet on a host
physically first check the network card, cable,
connector port router, etc.
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Troubleshooting procedures

A good structured troubleshooting process helps
to more efficiently use resources in an enterprise
and, in case an administrator must continue the
work of another will be easier to take. Through
the combination of the above steps, the
following process is obtained structured:

Report of the problem. Normally it gives
someone who makes use of network resources,
and often this information is inaccurate and
sometimes erroneous. Someone  reporting
problems primarily serve to identify that part of
the network has been affected, which devices or
group is responsible for the failure.

Gather your information. Once the bug
has been reported and identified part of the
network that has the problem, you should gather
as much information as possible from both the
affected devices, such as logs, historical
changes, etc. In case there are network devices
that do not have access will need to contact the
relevant groups for this information.

Examine the information collected. After
gathering all the necessary information must be
thoroughly analyze it, always being aware of:

— ldentify the root causes that target
problem.

— Remove unnecessary information.

Depending on the degree of experience
of the administrator must make some questions
to be answered more or less quickly, you need to
analyze all the information it collected, or just
watching the behavior of network protocols, etc.
These questions can be such as:

What is happening in the network?

What I should be happening?

Mendoza, Luis, Herrera, Francisco and Samperio, Emmanuel. Troubleshooting
process in computer networks. ECORFAN Journal-Mexico 2015, 6-14: 1156-1161
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How should I be working?

Eliminates potential causes. Once the data
considered must discard information on causes
not own the problem and what is very important
not imagine or wish to make based on data that
are not on the information collected hypothesis.

Create a hypothesis for the cause. After
eliminating potential causes, you should focus
only on the cause believed to be the final. In case
you have access to the device will proceed to try
to solve the problem. Failure to access the device
should look for an alternative solution through
appropriate network administrator.

Verify the hypothesis. Once we know the
cause can try to resolve it. It is important to think
about how to act because the fact immediately
implement the solution can cause network
outages, then perhaps better plan for a better
intervention, at night or when the impact is
minimal now.

It is very important to document all the
changes that apply to that case the intended
solution does not solve the problem possible to
step back and think of another solution.

Problem solution. Once the problem is
solved, it should clearly documented as was the
solution, and all parties are to receive an
explanation of what happened and how it was
solved.

Tools for maintenance and throubleshooting
He is also familiar with the important tools
troubleshooting connectivity built, that come

with the operating system you are using.

Some of these basic tools are:
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Ping: the function uses ICMP echo
(Internet Control Message Protocol) and is the
lowest level test to determine if a host is
connected. Ping is a tool that checks whether a
remote computer is functioning properly and
whether the network connections are intact [7].

Ping is extremely useful for
troubleshooting at Layer 3 level, not only
indicates whether a particular host is active or
not, but also offers the possibility of extra
parameters that provide much more information.

Traceroute (Tracert aka): Follow the path
of a packet until it reaches its destination. That is
measures how long it takes for a packet on its
way through each hop to reach its destination [7].

Pathping: A routing tool that combines
features of Ping and Tracert along with other
information.

IPconfig: Check the IP configuration of
your computer and outputs the information used
to determine whether the computer has proper
connectivity to the network.

Telnet: used to test connectivity from a
remote host or server.

Netstat: Lists all the TCP / UDP ports
listening to your server, including all active
network connections to and from your server.

Network Monitor: Lets you capture the
network packets for further analysis.

SNMP: Collects device statistics such as
resource utilization, number of errors at different
counters, etc. It employs a so-called pull station
where NMS (Network Management Station)
requested  statistics  periodically. This
widespread, one can say that virtually any
network device can use SNMP [6].

Mendoza, Luis, Herrera, Francisco and Samperio, Emmanuel. Troubleshooting
process in computer networks. ECORFAN Journal-Mexico 2015, 6-14: 1156-1161
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Netflow: Collect samples of traffic. Uses
a model called push. That is, the device from
time to time send a sample of the traffic to
another device called a collector. It is available
only in routers and high-end switches.

Conclusions

A computer network is a complex system that
cannot be created or working for you. The
network administrator should be able to
configure, monitor and properly plan their
evolution. In addition, Network Manager is
expected to quickly resuelver Network problems
and derivatives users. It is vital to have the
resources and skills to logically determine the
cause of the problem and how to solve it.

With the application of methods and
troubleshooting procedures presented in this
document, the administrator can now formulate
a methodology to detect and identify problems
in a systematic and logical manner and thus
arrive at the best solution for the problems in
your network computer.
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Abstract

The experiment was carried out at the Snailry unit of the Department of Forestry and Wild life, Faculty of Agricultural
Sciences, EKkiti State University, Ado EKiti using African Giant Land Snails (Archachatina marginata) procured from farmers
in a settlement close to Ado EKkiti and reared in improvised plastic baskets between 1st of August and 30th of November 2012.
At the end of the rearing period, the snails were killed and the internal mass separated from the shell. The separated feet were
randomly divided into two groups tagged Treatments 1 and 2. Treatment 1 was deslimed with lime while Treatment 2 was
deslimed with alum. The mean live weight, foot weight, viscera weight and shell weight of the experimental animals were
determined and their respective percentages calculated. The sensory evaluation study, proximate and mineral analyses were
also carried out. All the data obtained were subjected to statistical analyses using the cross sectional design of the two-sample
t-Test for independent samples with equal and unequal variances. The results of the study showed that the percentage
constituents of the body parts that made up a matured snail include: Foot (40.15 — 41.18 %), viscera mass (15.98 — 16.12 %),
shell (16.97 — 17.17 %) and the balance of 25.53 - 26.89 % was water. The result of the sensory evaluation study revealed no
significant (p>0.05) differences between the two treatments but treatment 1 was the more preferred combining all the sensory
profiling parameters investigated. The proximate analysis of the snail meat showed that the values of protein, ash, moisture
and crude fat were similar (p>0.05) in the two treatments. The content of carbohydrate was significantly (p<0.05) higher in
Treatment 2 but crude fibre was however not detected in both treatments. The results of the mineral profile of the two
treatments showed consistent significant (p<0.05) differences in all the macrominerals and in the micro mineral components,
they were all similar (p>0.05). In conclusion, Achachantina marginata meat is rich in nutrients and the edible flesh (meat) of
snails deslimed with lime was preferred to the alum deslimed meat.

Snailery, African Giant Land Snail, deslimed, carcass study, sensory evaluation study, proximate analysis, mineral
analysis
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Introduction

The growing burden of death resulting from
chronic disease in the world today is attracting
global interest. Red meat (beef, mutton, chevon,
pork) have being associated with this unhealthy
image due to the relative proportion of saturated
fatty acids present in them which do not favour
their consumptions. However diets low in
saturated fatty acid had been reported to have
major impacts in combating this high toll of
death and disease (FAO/WHO, 2003).
Consequently, exploiting the potentials of non-
conventional animal protein sources referred to
as ‘Mini — livestock’ that are environmentally
friendly like land snails becomes imperative.

The chief source of snail meat to
consumers in Nigeria is those collected from the
wild and brought for sale in markets. The most
worrisome challenge to continuous availability
of the meat in Nigeria markets is the decline in
production from this source as a result of man’s
impact on their natural habitat in areas of
deforestation, use of chemicals, slash and bush
burning and possibly collection of snails before
maturity. It is therefore a well thought and
mindful efforts made by man to rear snails
domestically so that the availability and
conservation of the animal species can be
guaranteed.

Consequent upon this, a re-orientation
from old system of snail hunting to a new branch
of animal agriculture called heliculture has
evolved. Helicultre is the system of rearing
snails domestically and it is becoming more
popular each passing day. For a venture in
animal agriculture to be successful, productivity
in terms of quality and quantity should not be
compromised. However, this cannot come about
without re-allocation of resources from other
biological functions. Such reallocations can
interrupt  biological balances and disrupt
nutritive value of the animal species.
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In appreciation of this, various
researchers have investigated the nutritive
values (Imevbore and Ademosun, 1988;
Ademolu et al, 2004; Fagbuaro et al. 2006 and
Babalola and Akinsoyinu, 2009) and carcass
characteristics (Omole, 2010 and Ojebiyi et al.,
2011) of this animal species. However there
were no consistencies in their findings.
Therefore, this work is carried out to validate
or/and invalidate these findings.

Materials and methods
Experimental site and Housing

The experiment was carried out at the Snailry
unit of the Department of Forestry and Wild life,
Faculty of Agricultural Sciences, EKiti State
University, Ado EKkiti. The experiment lasted
between 1st of August and 30th of November
2012. The snails were reared under shade in
improvised plastic baskets suspended 30 cm off
the ground with planks. The legs of the planks
were placed in large plastic bowls containing
water with engine oil. The floors of the baskets
were covered with sacks after which loamy soil
rich in organic matter was poured to a depth of
14 cm. The sides of the baskets were covered
with wire mesh and mosquito nets and the top
covered with rough aluminum sheets. This
exercise was carried out to protect the snails
from invasion by soldier ants, insects and
predators like reptiles, birds and rodents.

Experimental animal

The African Giant Snails (Archachatina
marginata) used for this study were procured
from farmers in a settlement close to Ado EKiti
called Aba Egbira and reared in improvised
plastic baskets described above.

Sola-Sunday, Fagbuaro. Carcass characteristics, proximate composition and mineral
analysis of African giant snail (Archachantina marginata). ECORFAN Journal-
Mexico 2015, 6-14: 1162-1169
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Feeding and watering

The snails were fed with pawpaw leaf once daily
throughout the duration of the experiment. The
leftover feeds were removed before given a fresh
one. Adequate amount of water was given by
wetting them regularly during the rearing period.

Processing

The steps involved in processing the meat
included deshelling to expose the entire snail
meat; desliming and cleaning the meat.

Deshelling

Two methods could be used to deshell snails -
either by hot water soak which lubricates the
interior of the shells and enables snails to easily
slip out or to crack the shell, using a mallet or a
stone. The first method softens the meat but
keeps the shells intact, and available for future
decoration uses. In this study the snails were
killed by striking iron rod on the shell carefully
at the apex of the shell. The internal mass made
up of the foot and the visceral mass was then
separated from the shell. The viscera mass lies
above the foot of the snail. It is a light grey sac
full of fluid and snail guts. The mass was
separated by gripping the sac, where it connects
to the foot and pulling it. The sac/guts were
discarded. The foot was then slit open along a
natural line using a small sharp knife. The
separated feet were randomly divided into two
groups tagged Treatments 1 and 2. Treatment 1
was to be deslimed with lime while the other
Treatment was to be deslimed with alum.

Desliming and cleaning snails

The snails were deslimed by using lime for
Treatment 1 and alum for Treatment 2.
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Though, lime is acidic while alum, as
used in preparing snails is hydrated potassium
aluminum sulphate (potassium alum) — a solid,
crystalline chemical, both of them possess
astringent qualities and the ability to cut through
grease and slime. This was done by massaging
either the alum or the lime to every inch of the
snail, especially the ‘hinges’, on the outside of
the snail which acts as a pool, trapping slime. On
completion of desliming, the snails were rinsed
off with clean cold water and checked for
residual slime.

Carcass Analysis

The mean live weight, foot weight, viscera
weight and shell weight of the experimental
animals were determined and their respective
percentages calculated as follows

Weight of parameter x 100
Live weight of the snail
Sensory evaluation study

Eight taste panelists, with age ranging between
23 and 25 years, were selected to participate in
the sensory evaluation study. They were humbly
instructed by the authors to avoid eating,
drinking or smoking at least thirty minutes
before each test; to avoid conversations during
the exercise and to rinse their mouths with water
after each text. Score sheets were given to the
taste panelists for grading. Thereafter, the snail
meat was steamed without spices for 10 minutes
for each of the treatments. After preparation, the
two treatments were replicated eight times and
served in a saucer at a time and presented to each
of the eight trained taste panelists using cafeteria
method. Two points was awarded for the better
parameter and a least score of 1 point to the other
parameter for each parameter investigated in
each of the treatments.

Sola-Sunday, Fagbuaro. Carcass characteristics, proximate composition and mineral
analysis of African giant snail (Archachantina marginata). ECORFAN Journal-
Mexico 2015, 6-14: 1162-1169
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Proximate analysis

A fraction of the deslimed foot obtained from
both treatments were dried in an oven at 600C

to constant weight and then analyzed for its
proximate and mineal contents. Crude protein,
ether extract, and ash contents of the flesh were
determined by the methods of the Association of
Official Analytical Chemists (AOAC, 2005).
Value for the carbohydrate was obtained by
subtracting the sum of the values of moisture,
crude protein, ether extract and ash from 100 %.

Mineral analysis

From the ash obtained in the proximate analysis,
mineral contents were determined. Phosphorus
was determined with vanadomolybdate and the
concentration  assessed  with a UV
spectrophotometer at a wavelength of 470 nm.
Calcium was determined by flame photometry.
Other minerals were determined by means of
Atomic Absorption Spectrophotometry (AAS)
at a wavelength of 324.7 nm for copper, 285.2
nm for magnesium, 248.3 nm for iron, 283.3 nm
for lead and 198.5 nm for mercury.

Statistical analysis

All the Data obtained were subjected to
statistical analyses using the cross sectional
design of the two-sample t-Test for independent
samples with equal and unequal variances
(Rosner, 2000) while using PC-SAS T-test
Programme (PROGT-Test) computer package to
carry out the analyses. Equality of variances was
verified using the F-test and significant level
determined by two-sample t-Test as described by
Snedecor and Cochran (1973).
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Results and Discussion
Carcass analysis and sensory evaluation

Table 1 showed the results of the carcass
analysis. In all the parameters investigated, the
processing methods did not show significant
differences  (p>0.05).  The  percentage
constituents of the body parts that made up a
matured snail were: Foot (40.15 — 41.18 %),
viscera mass (15.98 — 16.12 %), shell (16.97 —
17.17 %) and the balance of 25.53 - 26.89 % was
water. This result is in agreement with the report
of Omole, (2010) and Ojebiyi et al. (2011).

Parameters Treatment 1 Treatment 2
Mean live weight (g) 32413328 323.92+34 87
Foot weight (g) 133 48=3 64 130.053=2.10
Foot percentage 41.18+1.02 40.15=0.93
Viscera weight 52.25+0.84 51.76+0.87
Viscera percentage 16.12+0.73 15.98+0.61
Shell weight 55.65+1.62 54 98+135
Shell weight percentage 17.17+£1.12 16.97+0.98

Table 1 Carcass analysis of matured snails processed
differently

T1 = Snail deslimed with lime
T2 = snail deslimed with alum

Table 2 showed the result of the sensory
evaluation study. Sensory evaluation of snail
meat was carried out to find out the impact of the
methods of desliming snails on their sensory
qualities and how the qualities may influence the
palatability and preference for snail meat by
consumers.

Sola-Sunday, Fagbuaro. Carcass characteristics, proximate composition and mineral
analysis of African giant snail (Archachantina marginata). ECORFAN Journal-
Mexico 2015, 6-14: 1162-1169



Article

1166
ECORFAN Journal-Mexico

OPTIMIZATION

The results revealed no significant
differences between the two treatments but
treatment 1 was the more preferred combining
all the sensory profiling parameters investigated.
Sensory qualities are very beneficial to owners
of restaurants who trade in snail meat to
guarantee patronage by customers.

Parameters Treatment 1 Treatment 2

Tastiness 14 1.5
Toughness 14 14
Tenderness 13 13
Flavor 15 13
Mean 1.40 1.38
Preference ranking 1 2nd

Palatability score: 1 was awarded for good and 2 for better

Table 2 Sensory profiling of differently deslimed snail
meat based on tastiness, toughness, tenderness and flavour

T1: Snails deslimed by using lime
T1: Snails deslimed by using alum

Table 3 showed the proximate
compositions of the snail meat. The values of
protein, ash and crude fat were similar (p>0.05)
in the two treatments. Also, the moisture
contents in the two treatments were similar
(p>0.05) though treatment one was superior by
1.48 %. The values of moisture contents
recorded in the two treatments under this study
were higher than the value of 73.67 % recorded
for the same species of snail by Ademolu et al
(2004) and 66.60 % reported for Whelk,
Buccinidae, (Exler, 1987). However, the values
were lower than the value of 81.22 % reported
for Cod, Gadus morhua (Exler, 1987) but close
to the value of 76.56 % reported by Fagbuaro et
al., (2006) for Archachantina marginata (ovum)
pfeiffer.
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The crude protein contents of the two
treatments were similar (p>0.05). The values
were found to be inferior to the values obtained
for conventional livestock (FAO, 2001); the
value of 17 -18 % obtained by Awesu, 1980;
Odukoya, 1998 and Omole, 2003; the value of
20.50 % obtained by Fagbuaro et al. (2006) and
the values of 17.81 % and 23.84 % reported
respectively for Cod and Whelk (Exler, (1987).
However, it is fairly close to crude protein value
of 16.9 % obtained for mutton (FAO, 1969).

The fat contents of 4.27 and 4.10 %
obtained for the two treatments in this study
were higher than the value of 2.44% obtained
for AM by Ademolu et al (2004); 1.36%
obtained by Awesu (1980); 1.3-1.5% by Asibey
and Eyeson (1975); 0.005-0.8% by Cobbinah
(1993) and 0.82-0.95% by Hamzat (2004).
However the fat content obtained in this study
was low when compared with 9.6, 21.4 and
23.0% found in egg, mutton and duck products
respectively (FAO, 1969). The low fat content
makes snail meat a good antidote for the
hypertensive patient and those that have fat
related diseases i.e. arteriosclerosis (Bright,
1999).

Nutrient composition T Tz

% Moisture content 79.11 77.62
% Ash 136 1.37
% Fat 427 4.10
% Crude protein 14 48 14.75
% Crude fibre ND ND
% Carbohydrate 0.78 216

ab means with no superscripts are statistically similar (p=0.05)

Table 3 Proximate composition of matured African Giant
land snail (Archachantina marginata)

T1: Snails deslimed by using lime

T1: Snails deslimed by using alum

Sola-Sunday, Fagbuaro. Carcass characteristics, proximate composition and mineral
analysis of African giant snail (Archachantina marginata). ECORFAN Journal-
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The ash contents of the two treatments
were similar (p>0.05) while the content of
carbohydrate was significantly (p<0.05) higher
in Treatment 2. Crude fibre was however not
detected in both treatments.

The results of the mineral profile of the
two treatments were shown in Table 4.
Treatment 2 showed consistent significant
(p<0.05) differences in all the macrominerals
and in the micro mineral components, they were
all similar (p>0.05). The result showed that
Achachantina marginata in  Treatment 1
recorded higher value (mg/100 g) in calcium
(205.08), sodium  (193.09), phosphorus
(221.67), magnesium (47.80) and potassium
(69.16) while Treatment 2 had the least values of
190.82, 182.56, 214.32, 38.14 and 49.32
respectively.. There was no detection of lead and
mercury in any of the samples.

Snail meat is rich in calcium. A value of
205.08 mg/ 100 g obtained in this study is an
indicator to this. This value is comparable with
the value obtained by Adeyeye (1996) but higher
than the value obtained by Ademolu et al.,
2004). A comparison with other animal products
like beef, liver, eggs, and milk whose calcium
content in mg / 100g are 7, 6, 54 and 120
respectively further corroborate the richness of
Achachantina marginata in calcium. Calcium is
involved in calcification of bones and teeth. Its
shortage therefore can affect the structure of
bones which become weakened. Calcium ions
are needed for blood clotting and successful
functioning of nerves and muscles (Fox and
Cameron, 1980). The high content of calcium in
the breed of snail investigated suggests that
consumption of snail can increase the calcium
content in the body and contribute tremendously
to the blood clotting process.

Snail meat like calcium is rich in
phosphorus as obtained in this study. A range of
214.32 —221.67 mg/ 100 g obtained in this study
IS an attestation to this.
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This range of value is sufficiently lower
than the values reported by Ademolu et al.,
(2004), the values of 156 and 95 mg/100g
obtained for beef and milk respectively;
comparable with 218 mg/100g in milk and lower
than 313 mg/100g obtained for liver (Fox and
Cameron, 1980). Snails are therefore a good
source of phosphorus. Phosphorous like calcium
is also involved in calcification of bones and
teeth. It plays a vital part in the oxidation of
nutrients in the form of phosphate groups in ATP
(Fox and Cameron, 1980).

Magnesium like calcium and phosphorus
is also involved in the formation of the bone
structure of the body. The values too like
potassium were comparatively low in the two
treatments assessed.

The iron content in (mg /100 g) of 4.98 -
5.02 obtained in this study were high compared
with a range of 2.7-3.05 reported by Imevbore
and Ademosun (1988), the value of 2.29 mg/100
g reported by Ademolu et al., (2004) and
corresponding values of 6, 11.4, 2.9, 1.9, 2.1,
0.1, 2.0 and 1.08 mg/100g in conventional
animal products like kidney, liver, sardines,
beef, eggs, milk, mutton and duck respectively
(Fox and Cameron, 1980). Iron facilitates the
oxidation of carbohydrates, proteins and fats.
Half of the iron in meat is present as heme in
hemoglobin. The iron in meat does not only
enhance the absorption of iron from other
sources such as cereal but increases considerably
the level of iron absorption in the blood and
prevent anemia which is so widespread in the
developing countries such as Nigeria (Bender,
1992). Iron is one of the mineral elements which
may be lacking in an average diet and so there is
need to be conscious of taking diets rich in iron
most especially the vulnerable group of people
that is women who are in child-bearing age,
pregnant and nursing women.

Sola-Sunday, Fagbuaro. Carcass characteristics, proximate composition and mineral
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The Cu content of 0.61-0.70 mg/100 g of
meat obtained in this study was low compared
with the value of 1.03 mg/100 g reported by
Ademolu et al., (2004). Fox and Cameron,
(1980) recommended a daily intake of 1-3 mg
per day. Consequently, consumption of 100 g of
snail per day is able to supply between 61 and 70
% of the daily need for copper. Copper is an
essential trace element that forms part of several
enzyme systems including cytochrome oxidase
and tyrosinase. Copper is associated with iron
and catalyses oxidation-reduction mechanisms
concerned with tissue respiration. Tyrosinase is
concerned with the oxidation of tyrosine (Fox
and Cameron, 1980).

Minerals T1 T2
Sodium 182.56P 193.092
Magnesium 38.14° 47 80
Potassium 49320 69.162
Calcium 150.82% 205.082
Phosphorus 214320 221.672
Manganese 052 052
Iron 5.02 4.98
Copper 06l 0.70
Zinc 1.88 2.11
Lead ND ND

ab means with different superscripts are significantly different (P<0.03)

Table 4 Mineral contents (mg/100 g) in the edible flesh of
the African giant land snail (Archachantina marginata)

T1: Snails deslimed by using lime

T1: Snails deslimed by using alum

Conclusion

Succinctly,  this study revealed that
Achachantina marginata meat is rich in nutrients
compared to the more conventional animal

protein sources such as beef, chicken, chevon,
mutton and pork.
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The edible flesh (meat) of snails
deslimed with lime was preferred to the alum
deslimed meat. Snail consumption is therefore
recommended for both old and young as this will
combine effectively with other food components
in providing the required essential element to the
body.
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Abstract
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Introduction

The environment is an indispensable element for
the sustaining of every living thing, including the
human being. Since the early 70s a greater
interest in the conservation of these resources is
observed, mainly because they start to talk about
the depletion and degradation of them. Hence the
responsibility begins to fall on all those who in
some way may impact the natural environment.

To Saroki, there are reasons to fear the
future we have created, as by expanding our
capabilities, we expand our capacity for
destruction. And despite efforts to improve
human conditions, there are now more poor
people than before (Saroki, 1993). Currently, our
planet Earth is in crisis and its deterioration is
observed. It is evident the thinning of the ozone
layer and the growth of its hole, the
counterproductive effects of acid rain and the
greenhouse effect and to top it off air pollution,
oceans contamination and disappearance of
some species is increasing and with it the
biodiversity . These are some of the comments
and concerns that have changed the social
perspective of humanity in this century.

This environmental crisis caused by the
transformation in the biosphere has been a topic
of great importance, thus affecting the
emergence of programs and laws as the Montreal
Protocol (1987); the Treaty of Geneva; Programs
of the United Nations Environment Programme
(UNEP); the Earth Summit held in Rio de
Janeiro (1992), among others. All this concluded
that environmental problems demand an
international response. These changes have
caused a greater reaction both public (through
legal mechanisms and environmental policies)
and in the private sector (individuals and
companies) to contribute to the development of
a favorable climate and in most cases for
sustainable development.
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Accordingly, the GATT (General
Agreement on Tariff and Trade, now WTO )
suggests that in order that the trade benefits the
environment is necessary to assess the natural
environment (Ropke, 1994), the SEC (Securities
and Exchange Commission) have established
that the companies whose publicly traded shares
should provide information on the effects of the
industry on the environment and the World Bank
has accepted his role as global manager of the
environment to begin investigating the utility of
its annual distributions (money) on the
surrounding environment (David Saroki and Jay
Schulkin, 1993: 73). Although such liability
cannot be extended, for the moment to a
financial sector, (banking and insurance remain
immune), but it is possible that if they analyze
these effects, their own ethics will lead them to a
better management of its financial assets for life
human and environmental acceptable (are called
ethical investors). To this should be added the
concern of environmental movements, scientific
research and the government's intention
regarding a clean environment. What we must
ask is whether this concern is only part of a better
public image or actually an intrinsic change of
everyone.

Puerto Rico is an island located in the
Caribbean Sea with an area of 9,104 km2 (3,515
m2). It has a population of 3.7 million of people
and its economy is based mainly in the
manufacturing sector (47% of GDP). When the
resources of the island are evaluated, the
panorama does not look very flattering and it is
noted that public policy and economic growth of
Puerto Rico are not directed towards sustainable
development. As stated Jose Javier Perez (2003:
6): "Although the picture shows that Puerto Rico
is a patient in critical condition, many agree that
we have time to save it.

Colén-Parrilla, Sonia. Environmental accounting as a tool for sustainable economy:
the case of the pharmaceutical companies in Puerto Rico. ECORFAN Journal-
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The key is to be creative in how countries
use their resources and how governments,
businesses and society manage to mobilize in
sequence to build economies that are healthy for
people and the planet”,

This leads us to ask ourselves how aware
is the government, employers and the general
public in the use and degradation of natural
resources and how they are to be lead towards a
sustainable development. In particular, how the
pharmaceutical industry can contribute to the
sustainability of the planet, through the flow of
information through its accounting system. As
Ruth Hines points out: The accounting practices,
while communicating the reality play an
important role in creating, sustaining and
changing social reality role, insofar as they
communicate reality, construct reality (1998).
Therefore, if it is recognized that the accounting-
help in the construction of the world, according
to Rob Gray and influence decisions and
expresses "accountability”, so if you have in
mind the environment when designing
accounting, significant changes may occur
(1992).

Research objectives

It is impossible to think that if the situation of
environmental degradation covers a diverse area,
this remains outside in accounting analysis. One
method that has been developed to try to
contribute to the environment and to internalize
this harmful effect has been the environmental
accounting. In general, this concept is used in
three different ways. First, it is associated with
the national accounts of a country where it is
recorded and included in the national accounts of
a country's reserves, flow, use and depletion of
natural resources, environmental costs and
externalities incurred in the production process.
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The second terminology is related to
financial accounting, where the organization
presents its  financial information to
shareholders, in this case, information regarding
the costs associated with environmental damage
and the responsibility of the company to these
effects. Finally, the use of environmental
accounting in the management accounting of the
organization, which is the interest of this
research. This includes the identification,
collection, estimation, analysis, internal
reporting, and use of the information flow of
energy and materials, environmental cost
information and other information necessary for
decision-making in an organization.

In the research it was intended to clarify
the question: Is it possible that the environmental
accounting  tool  that uses  Janssen
Pharmaceutical Company in Puerto Rico has
been established according to certain widespread
myths that enable better management and
possibly legitimize their operations to the parent
(Worldwide Headquarters), but mainly to one of
the biggest rationalizers of the twentieth and
twenty-first century, which is the state? Hence
what intends this research is to see
environmental accounting in the pharmaceutical
industry as an institutional process rather than a
technical process, because you may find that
most of the items that pharmaceutical use as part
of environmental accounting (measure, evaluate
and communicate information), come from
events that are taken for state regulations and
regulatory agencies, mainly the EPA, EPA, the
AAA and the ADS of Puerto Rico , in addition
to its parent corporation or worldwide
headquarters.  Thus, if the Janssen
Pharmaceutical Company uses environmental
accounting as part of institutionalized routines
management accounting, therefore Janssen
apply this tools to the goal of greater
transparency to the power of coercion that could
be using the State or parent corporation and thus.

Colén-Parrilla, Sonia. Environmental accounting as a tool for sustainable economy:
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Legitimize their behavior, and not
necessarily as an essential tool in the decision
making process in the organization, or by a more
commitment to the use and conservation of the
natural environment.

In this paper it should be noted, that there
was no intention at any time to check or test the
institutional theory, since to do so would require
a longitudinal study, which lacks this research,
but by using this theory could explain the
environmental performance of the Janssen
Pharmaceutical Company. In addition, this work
didn’t pretended indicate that the institutional
environment dominate the technical or
competitive environment, or vice versa, because
as Scott mentioned, both exert pressure on
organizations to which they must respond in
order to survive (1983 and Dimaggio 1999). This
would require further research in this field.

Theoretical Framework

Institutional theory exposes the cases that the
institutional  environment  influences the
behavior of organizations. This institutional
environment is consists of beliefs; cognitions or
things that are taken for granted, and that are
socially accepted. This argument has two great
exponents. On one hand, Meyer & Rowan
(1977) indicated that the behavior of
organizations it's based on organizational myths
and ceremonies. For them, the organizations
have institutionalized certain tasks and programs
that work as powerful myths that many
organizations take ceremoniously, regardless of
the efficiency of such practices. They just do it
to improve its legitimacy and prove that they are
acting in good faith, allowing ensure the survival
of the organization. On the other hand,
DiMaggio & Powell (1983) argued that as
organizations comply, or do some of them, these
institutional rules through a mimetic relationship
and conformity.
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Would result in an institutional
isomorphism, since there would be greater
homogeneity within organizations. Meyer and
Rowan based their analysis on symbolic models,
in which organizations would somehow reflect
the values and traditions of society. However, to
DiMaggio and Powell, were very visible
influences acting on the behavior of the
organization (mainly the government and
professional groups).

This research is part of the institutional
theory within the organizational field, in terms
of conceptualizing, how institutions have
occupied a very important place in the
performance of an organization (decision
making, legitimacy, survival). In particular, how
the practices of environmental accounting in the
organization are seen as part of institutionalized
routines of management accounting that
improve decision making in the organization and
simultaneously  legitimizing  organizational
activity to fulfill what is expected of them. See
how environmental accounting practices in the
Janssen Pharmaceutical Company have become
an institutionalized routine, primarily through
coercion rules and laws established by the
government and thus legitimize its internal and
external behavior.

This research focused mainly on
qualitative research through a case study of
environmental accounting in the Janssen
Pharmaceutical Company in Puerto Rico. This
qualitative research allowed a deep and thorough
analysis, enabling us to better understand the
patterns of behavior and social processes in the
company (Denzin: 1977: 11).

A case study is an empirical inquiry that
investigates a contemporary phenomenon in a
real-life context, especially when the boundaries
between phenomenon and context are not clearly
and obviously when multiple resources are used
to obtain the evidence.
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It is the preferred strategy when have a
question of how and why; when the researcher
has little control over events; and when the focus
is a contemporary phenomenon in a real-life
context (Yin: 1994: 13). The case study then it is
a form of deep research and details some
phenomenon (individual, community, programs,
institutions), which helps providing a better
understanding of what we want to study. This
may help explain, describe, illustrate, explore
and evaluate the phenomenon investigated in the
context of real life (Yin, 1994: 25). So that the
research is conducted primarily by observing the
facts in a thoughtful manner and to the extent we
can assess and explain the behavior of the
phenomenon in a concise and accurate manner.
Therefore, when a case study is used in research,
the main objective is to explain this phenomenon
and the reward is the opportunity to learn more
about this phenomenon (Stake, 2005: 452).

Empirical Analysis

The empirical analysis used in this study
consisted of two parts, as shown in Figure 1. In
the first part, it was performed an evaluation of
sustainability reports (environmental section)
having pharmaceutical corporations (corporate)
in its website (web). It consisted in the analysis
of each of the aspects included in the G3 guide.
Each firm is expected to indicate how it behaves
in each of these areas and what tools are used to
contribute to the sustainability of the planet.
Moreover, in this part also environmental
information from pharmaceutical companies
located in Puerto Rico was evaluated, collected
using the questionnaire. A non-random sample
(for convenience) was used to distribute this
questionnaire due to the concentration of these
companies in the areas of greatest environmental
pollution (north and southeast of the island).
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A response rate of 62.5% was obtained,
which is considered acceptable. In the second
part of this research, analysis of case study for
Janssen Pharmaceutical Company in Puerto
Rico was presented.

Eval ua tion of sustainability
reports [Corpomate)
First Part
Environmen tal informaton
fmmgha_nnmrh:d_
Empirical companies in Fuerto Rico
Analysis [Questionnai e}
Case study Janss=n
Pharmaceutjcal Company in
Second Part

Puerto Rico (Environmental
Repo rts, Questionnaire,
Interview)

Figure 1 Empirical Analysis

Importantly, being the first time a study
of environmental accounting is done in the
pharmaceutical industry in Puerto Rico, |
considered it was important to conduct an
exploratory study in one of the firms surveyed
above, to further investigate the environmental
accounting in this industry. In this part, three
methodological instruments were used: a
questionnaire was distributed to people in the
Environment Department, the Department of
Finance and Production Area); interviews were
performed to people in the Environment and
Finance Department, a CEO of the company and
persons in regulatory agencies) and analyzed the
environmental reports that the company sends to
regulatory agencies in Puerto Rico and published
in the " Performance Track" for purposes of
evaluating environmental information to the
company and to compare the results with the
triangulation process.

Sustainability reports (G3)

Question Analysis
Compliance with  aspects of | Most fails
sustainability GRI (G3)
Using environmental accounting Its using or starting to use this tool

It was noted that most corporations do
not meet all the sustainability aspects included in
the G3 guide.
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Pharmaceutical corporations primarily
include information that could be considered
mandatory by state regulators, such as water,
emissions and compliance, avoiding data on
materials, products and services, transport and
biodiversity, which are usually less transparent.
Moreover, this industry is taking or starting to
use the tool of environmental accounting,
inasmuch as collecting quantitative and
qualitative information (either to comply with
environmental regulations and assess their
performance in terms of compliance with
established goals), analyzing this information to
make decisions relating to such behavior
(evident in these reports all the resources used by
the corporation to reduce its environmental
impact), and finally presenting this information
to the public through sustainability reporting.

The thing | cannot conclude is how
important the environmental accounting is for
decision making in the management of its
operations. According to the information
presented in sustainability reports, it is limited,
since it is used to comply with environmental
regulations and to legitimize their behavior, and
not as an adjustment of major changes in the
management of their operations, as stated by
Carlos Larrinaga (2001).

Finally, 1 note that most public
corporations have some type of environmental
information related to its operations, confirming
the claim that every day more companies are
motivated by the display of this information,
although still lacks financial information (Carlos
Larrinaga 2002 ; Moneva and Llena 1996 and
Moneva et. Al 1998). It is important to note that
this research did not seek in any way to assess
the quality of the information presented in these
reports, much less see if this information has
been increasing over time (longitudinal analysis
is required).
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But I conclude that the information in
these reports was more an act to legitimize their
behavior than an essential tools for real
sustainability of their operations with respect to
environmental or natural resources.
Furthermore, as mentioned Larrinaga et al.
(2002), it may be that some companies are
somehow internally managing their activities
with environmental impact even decide not to
report it, either because they think it is more
harmful than beneficial, wishing to hide data to
shareholders or do not have adequate knowledge
about rules or standards.

Questionnaire to the pharmaceutical industry
in Puerto Rico

The survey was conducted with the aim of
increasing knowledge about the environmental
performance of the pharmaceutical industry in
Puerto Rico, including the use of environmental
accounting as an integral part of that flow of
information. To carry out this survey several
references of earlier researches were used thus
obtaining a broader picture of the most relevant
information to this research: A.Huizing (1992?);
Gray et.al (1993) and EPA (19954, b, c, d; 1996;
1997a, b). Three environmental directors of
three different pharmaceutical companies
validated this survey. Other surveys were sent to
environmental managers via e-mail, after
telephone contact and engagement thereof with
the environmental area.

To handling this survey, a convenience
random sample was used. The population of the
pharmaceutical industry on the island was
evaluated and found to be mainly concentrated
in two areas (north and southeast).

Of the fifty-four companies located in
this region, it was decided to remove five of
them, as they went only on pharmaceutical
products packaging and research and not on
manufacturing product.
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On the other hand, it is important to
indicate that communication between fifteen
(15) of the companies located in the area was
impossible, for reasons of lack of interest or
commitments and responsibilities of staff in the
environmental and administrative area. In
addition, there were five companies operating
more than one firm in the island, but only one
person answered the questionnaire, so that he
could contact and send the questionnaire to
twenty-nine companies (29), which would be the
final sample used. This survey consisted of a
total of eighty-one (81) questions, of which
seventy-four (74) were closed and seven (7)
open questions. A response rate of 62.5% was
obtained, which is considered acceptable.
Moreover, the responses come mainly from the
two areas of greatest concentration of industry,
but in particular the 80% came from the
southeast area.

In the analysis of pharmaceutical
companies in Puerto Rico it was intended to
obtain accurate information to support the
hypothesis of this research, that the information
provided by the companies belonging to the
pharmaceutical industry on the island, make it as
a tool to legitimize their operations, mainly, to
pressure groups, in particular government
agencies, ensuring the continuity of its
operations and its permanence in the island. We
wished to investigate the following:

Question Analysis
Environmental performance  of |— Excellent environmental behavior.
pharmaceutical companies in Puerto |- The enviroment is very important
Rico for your business.

—Compliance with environmental
regulatory agencies

Using environmental accounting to [-Use environmental audits.

evaluate their behavior —Use of environmental costs.

Table 2 Pharmaceutics companies in Puerto Rico

The environmental performance of these
companies was evaluated in three ways: in
general; through compliance with environmental
regulations; and using environmental accounting
as a tool for managing their operations.
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First | point out, that according to
information  provided by pharmaceutical
companies, the overall rating of environmental
performance is excellent and consider the
environment as an area of vital importance to
their company. Secondly, with regard to
environmental compliance, companies said they
present and send information to agencies that
regulate their behavior with respect to air, water
and soil; and, in general, they comply with the
environmental regulations. This somehow could
mean a greater concern for the environment in
which they operate.

In the assessment of information relating
to environmental accounting, companies
management or handling environmental audits,
generate environmental costs information
(mainly tangible costs and), calculate the energy
and water consumption, emissions and
discharges on the water and air, use recycling as
an essential part of the production process,
consider the life cycle of their product and in
their investment and budget consider the natural
environment. In addition, companies say that the
changes generated to consider the environment
in their operations is mainly to comply with
established legislation (86.67%) and not by
(6.67%) initiative, leaving aside the interest that
they may have in managing their operations.
These with the purposes for legitimize their
operations to regulators and thus ensure
continuity of operations. Moreover, it was
observed that 40% of pharmaceutical companies
do not know the term environmental accounting,
however, they speak about environmental costs
(98.7%), calculate  environmental  costs
(93.33%), speak about budget, waste, audits,
energy, water, recycling, emissions and
investment, among others, which are an essential
part of the environmental accounting.
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This may reflect on the one hand, lack of
knowledge about the term and on the other hand,
may involve the wuse of environmental
accounting becomes a mere instrument of
cultural elements, in particular, ceremonial ritual
and/or belief or things that are taken for granted,
in addition to meeting the requirements of the
regulator. These are not used as a tool to
contribute to organizational change, to the extent
that it can transform the way the company can
see its operations properly and do that they are
much more transparent.

Case Study of the Janssen Pharmaceutical
Company

Finally, this research aimed to evaluate and
analyze how and why Janssen Pharmaceutical
Company in Puerto Rico uses the tools of
environmental accounting. To meet this goal, it
was necessary to answer us the following:

Janssen Pharmaceutical company uses
environmental accounting:

— As an integral part of its environmental
management

— As a method to reduce environmental
damage

— As an integral part of the administration
or management of the company (in terms
of decision making)

— Janssen Pharmaceutical Company uses
environmental auditing as an integral
part of its management program

— Janssen  Pharmaceutical Company
considers it important to develop a
sustainable  economy and  uses
environmental accounting as integral to a
sustainable economy.
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However, the main question | have to
answer in this research is the one that was
developed as the hypothesis of this research. My
argument is that the environmental accounting
tool that uses Janssen Pharmaceutical Company
in Puerto Rico today do is in order to legitimize
their operations mainly to one of the biggest
rationalizers of the twentieth and twenty-first
century, which is the State, as indicated
DiMaggio and Powell (1999: 105). Hence, what
intended to do this research is environmental
accounting in the pharmaceutical industry as an
institutional process rather than a technical
process, since most of items used as part of
environmental accounting, come from state
regulations (EPA, the JCA, the AAA and ADS)
and its parent corporation.

evaluating investment.
3. Considers the analysis
of the product life cycle.

Concept Find Description
Information Collects qualitative and | Tangible costs, audits, consumption of
and quantitative information on | water, energy, waste management and
environmental | environmental costs. recycling.
costs 1. Environment within your | 1.Conventional Costs
budget. 2. Does not include contingency costs,
2. Environment in | potentially hidden costs and related to the

image.

3. Modify behavior when it is expected some
impact on human and environmental health.
4. This analysis is done by the parent
corporation.

Communicate
environmental information.

1.Environmental policy
2. Relationship with the community
3.Donotg te any environmental report

Environmental | Transparency is a matter of

1_Environmental reports required by

Reports image. government agencies and parent
corporation.
2. Limited to gathering and participation in

environmental forums.

Participation Their participation is limited
of accountant | to evaluating the budget of
the Environmental
Department and the costs
associated with this.

Table 3 Summary of the Janssen Company

It was observed that Janssen collects
quantitative and qualitative environmental costs
related information, use the budget and
investment tools to analyze their environmental
performance, consider the environment within
their budget, including the environment in the
assessment of the investment, but not consider
the life cycle analysis of the product in the
process of evaluating information. Finally, it
communicates  environmental  information
primarily through its environmental policy and
relations with the community.
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But does not generate any public
environmental  report  evidencing  their
environmental performance (only limited to the
publication at the corporate level).

Janssen Gurabo is taking or starting to
use this tool, as during this case study, it was
shown that the company is taking part of the
processes required in environmental accounting,
as it might be to gather, analyze and publish
information. However, it is unfortunate that is
using these environmental accounting tools,
ignoring its meaning and their use, which might
limit its usefulness. So | note that Janssen
Gurabo gathers all this information not
necessarily to improve decision making within
your company, but using this tool as something
taken for granted, without questioning why or
for what.

It is the question of why Janssen Gurabo
is using environmental accounting. Which could
answer the previous unknown. First, to assess all
aspects of the measurement of environmental
costs in Janssen Gurabo, | observe that only
present general and regulated information, such
as the environmental costs that are part of the
overall costs of the company, in particular those
in the budget of the Environmental Department
and corresponding to the costs related to
compliance with environmental standards
established by the appropriate regulatory
agencies (AAA, EPA, EQB). This negatively
impacts  their  decision making, since
underestimates their price, overestimates the
economic benefits of their products, improperly
selects materials, projects for pollution
prevention projects and proper management of
resources (water, energy, waste ), among others.
Second, to evaluate the behavior regarding
budgeting tools and investment.

ISSN-Print: 2007-1582- ISSN-On line: 2007-3682
ECORFAN® All rights reserved.

June 2015 Vol.6 No.14 1170-1184

| could see that the budget is primarily
aimed at those areas corresponding to some kind
of environmental regulation, such as the waste
tank and external costs associated with services
evaluation of environmental impact of their
operations (old and new) incurred by the
company. On the other hand, Janssen Gurabo
includes the environment in assessing
investment, primarily to meet regulatory
requirements and any changes make to it are
directly related to meet established
environmental laws and regulations. This
reflects that the company is using environmental
accounting as something that is taken for
granted, in particular, to meet some regulatory
requirements established by those government
agencies that exercise over it some kind of
pressure, allowing legitimize their behavior and
present the image of an excellence company
with their environmental performance in order to
legitimize itself, coinciding with Larrinaga and
Bebbington (2001), Pilar Fuentes (1993),
Larrinaga (2002a, b) and Gray (1995 Larrinaga
2002a).

Moreover, little information flow
between employees of the company was
observed, since several occasions they did not
know the information, the answers did not
match, and even departments (Finance and
Environment) where it should be this
information, it was not collected or was
unknown (sometimes not match the information
within a single department). All this can
influence decision-making in the company,
because if not recognized and considered the
environmental costs and  environmental
information adequately in the budget and
evaluation of the investment and is not
transparent to the flow of this information, it can
distort their utility in their decision-making.

In assessing the behavior of Janssen Gurabo
related to the environmental report.
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I believe that transparency is limited to a
question of image, may coincide in some way
with the motivation to provide environmental
information reported by Freedman and Stagliano
(1992 Larrinaga et al. 2002) and then evaluated
by Larrinaga et al. (2002: 45-6), in particular the
right to information of shareholders and
investors and compliance with legal obligations.
First, it makes those environmental reports
required by regulatory agencies (AA, EPA,
EQB) and J & J Corporation, in order to
legitimize their behavior. This is confirmed by
one of the commentaries made by one of the
supervisors of the environmental area: "The
environmental and safety area may be an
impediment to the growth of business
operations, because if | cannot deliver and pour
more, | cannot produce, that is, which is
worrying as it limits the production or growth.
So Janssen Gurabo meets the requirements
(governmental rules), because it is something
that can damage the growth". Second, in the
"Performance  Track" | observed that
transparency is limited to community
orientation, participation in environmental
forums, visits and inspections by regulatory
agencies and community services. Which are
more limited to image and not necessarily to
greater transparency of the company operations.
Janssen publishes information that is required by
regulatory agencies or those related to
environmental accidents. Moreover, as noted
above, the company was very tight in providing
information related to energy consumption,
donations from the company, to answer the
questionnaire, audits and environmental reports
and finally availability in the recording of
interviews.

Although this research did not interview
all personnel of the Department of Finance, |
think their work is mainly limited to assess the
Environmental Department's budget and the
costs associated with it, leaving important tasks
aside as knowing the overall performance of the
business.
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Design and evaluation of information
systems in the company to capture the
environmental costs and the analysis of the
product life cycle. This can weaken them in the
course of playing a major role in the analysis and
provision of information to make visible the
relationship between business, society and
ecosystem (Birkin & Woodward: 1997), thus
limiting the transparency necessary for
sustainability of the planet. Furthermore, as the
UN (2000 ) states:

Accounting:

— Do not join with other groups to develop
appropriate techniques environmental
costs: In the case study they operate as a
separate entity.

— Do not recognize the issues of
environmental sustainability as an
important strategic / financial issue: In
the case study know the term, but do not
define it.

— Is not involved in the decision-making
initiatives  sustainable environmental
management: In the case study was
limited to approving environmental
budget.

— There is a weak relationship between the
accounting function and environmental:
In the case study each department works
independently.

— The accounting is not involved in the
drafting of the environmental report: The
case study is limited to accept, not to
write.

In this study case, | could not find is how
important is the environmental accounting for
decision making in the management of their
operations.
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The information submitted by Janssen in
the case study evidence which merely comply
with environmental regulations and to legitimize
their behavior, not as a agent of important
changes in the management of its operations.
This agrees with the analysis of Marrero (2002:
50), when he noted that managers in Puerto Rico
show a social commitment to consider
environmental regulation in decision making of
their companies, however, cannot determine
how to act if environmental legislation does not
impose an obligation to comply with its
provisions, reflecting a commitment to
legitimacy and image.

Finally, in the case study | note that
Janssen Gurabo has an environmental behavior
quite similar to that of the industry on the island,
which could point out, albeit of course, that
environmental accounting could be used in the
same way throughout the sector. While
recognizing that one of the weaknesses of the
case study is that it can only make
generalizations about the case itself, says Lukka
et al. (1995) that could generalize if companies
or organizations are sufficiently similar and
operate in similar conditions, which would
imply, mimetic isomorphism. This way | can
point out that to the similarity of the
pharmaceutical industry in their environmental
performance, | can conclude that they may be
presenting the same behavior, thus generating
environmental  information  and  using
environmental accounting as a process of
legitimation and good image, rather than a
process of improving decision making in the
operations of your organization and a greater
environmental commitment. However, |
recognize that this view deserves further
research.
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Conclusion

The final thought in this research is that the
behavior of the Janssen Pharmaceutical
Company in Gurabo regarding the use of
environmental accounting is based on myths and
organizational ceremonies, as reaffirmed Meyer
& Rowan  (1977). Janssen  Gurabo
ceremoniously adopted environmental
accounting, without really knowing its
usefulness.

This process of institutionalization in the
institutional theory, resulting in three ways
(Zucker (1987) Fligstein 1999): the internal
structure of the organization (of the own routines
of the organization), other organizations (the
interrelationship between organizations and
organizational fields) and the institutional
environment (external environment of the
organization, especially the State). In this case
study in the use and practice of environmental
accounting a series of cognitive, normative and
regulatory structures that influence on the
environmental performance of the organization
are mixed, although mainly comes from the
influence of the state on the behavior of the
organization by the rules or laws that set, as
shown in table 4

Finally I note that although I noticed that
the behavior of the Pharmaceutical Company
Janssen are embedded the three structures,
concluded that in this case study, use and
practice of environmental accounting in the
company comes mainly from the influence of the
State on the organizational behavior through
rules or laws that set. Thus consciously
manipulates the actions of the company,
promoting continuity and stability.

Furthermore, this research raises the
argument  of institutional  isomorphism
DiMaggio & Powell (1983), to the extent that
companies will be subject to follow and comply
with laws and institutional regulations.

Colén-Parrilla, Sonia. Environmental accounting as a tool for sustainable economy:
the case of the pharmaceutical companies in Puerto Rico. ECORFAN Journal-
Mexico 2015, 6-14: 1170-1184



Article

1181
ECORFAN Journal-Mexico

RISKS

So their behavior is similar, which tends
to institutional homogeneity. Although my
research lacks a formal study of the
organizational field, 1 point out that the
pharmaceutical industry is a very similar sector
with regard to environmental regulation
(regulating the agencies themselves), would
assume the same behavior as found in Janssen
Gurabo . Unless, as Bansal and Penner (2000)
postulate; while the rules and regulations on
issues or social issues (where appropriate, use of
recycled paper by publishing houses in
Michigan) may appear to be homogeneous, the
cognitive heterogeneity may exist, so there may
be organizational differences in  the
interpretation of such issues as Zucker (1987,
1999) anticipated. However, | recognize that
deserves more attention in future research.

For Janssen Gurabo, institutional
isomorphism that could be allowing:

Greater legitimacy for their behavior:
they incorporate institutional elements and
myths generally accepted, their behavior is seen
as legitimate both internally and externally,
although these myths and ceremonies will not
necessarily provide greater efficiency. For
example, establish a department of environment
in the pharmaceutical industry, it can generate
higher spending and not doing so will lead to
gross negligence or illegitimacy government
agencies and the external environment.

Improved stability: to the extent that the
rules, regulations, practices performed are
widely accepted, so their behavior will go to
meet him accepted.

Greater success and survival: to the
extent that adapts and becomes isomorphic to
that environment and be legitimized by it, its
success and survival will be greater (Meyer &
Rowan: 1999).
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[ Institufional Tharactenshics anssen Behavior

Structurs
[ Regulatory | View fhe insbiutions as a set of CWEMMment enthies ke .
Structure gowernment rules or systems, where 3 | Health Dept. and the Headguarter of J &

serizs of rules for that are met | J, estsblish some kind of cosrcion
ofherwise, be penalized. Thus, the | {through rules, laws and metrics) on
behavior i= seen as legitmate if it | Janssen Pharmacsutical to  generate
conforms or act according to the rules | infermation on the  sudits  and
and laws (Scott, 1900: 133-34). environmental assessments,
environmental emissions, consumption
and water quality, the material us=sd of
waste d and recycling.

Normative View the instiufions as a set of | Janssen hawe a seres of regulatory
Structure regulatory sfructures that provide 3| elements  that  are  involved in
moral framework for the conduct of | environmental accounting, in particular,
social Wfe, where the rules are | accounting mules and accounting groups
internalized by the participants and | {by i costs and il t
where behavior is driven by the sense | budpet), cerifications (150 14001} and
of what is appropriate for social | Performace Track (woluntary action is
obligations of each other or by sharing | greater transparency) that can be formed

comrmon values. by sharing commeon beliefs and what is
Pp i for  the izai and
society.
Copnitive! ndicate that fere are processes that | The behavior in Janssen & immersed n
Cultural become routine because they are part | uncertsinty, because the environmental
Structure of the beliefs that are taken for granted | impact of its production processes may not

and the only way of doing things, and | be well defined, as usuvally happens with
other  behavior that would be | the impact or damage to the environment.
unthinkable. DiMaggic & Powell | So they are using converted into beliefs
{1808), include the mimetic | that are taken for granted, for routines, or
isomorphism, refering to those beliefs | simply imitsting other companies in their
that are taken for granted, noting that | environmental performance, in particular
an organization could be imitsting the | the  creation of an  Environmental
behavior of another, especially when | Department {Janssen assumes that if they
the atmosphere is permeated with | set  this  deparment comply with
much uncerainty. The higher the | environmental regulations), the use of
uncertainty, the greater likeliheod that | technolegy (in the incident EPA-approved
the behavior of someone or samething | technology is used, as it was assuming it
based on rules, these may reduce that | would work in your organization), the
uncertsinty. So you could say that | efficiency ratic (voluntsry use can be
firms prefer to rely on rules to express | imitating the success in other companizs)
the world that i fulfilling. In addition, if | and finally, to communicate the information
the accounts is an  insttuti L may be ing who only need that
routing, you can predict the behavior of | information are the regulatory agencies

the entity despite the uncertainty in the | and the community (it is assumed that if
environment (Scapens, 1894). you provide information to the public, can
be interpreted negativaly their
environmental performance).

Table 4 Institutional theory and environmental accounting
in janssen pharmaceutical

An organization also produce efficiently
and thus ensure their survival, also need the
legitimacy of their environment to survive,
making the organization carries out activities
with legitimate character, otherwise are seen as
illegitimate before society, predicting the failure
of the organization. In particular, pointed Meyer
& Rowan (1977: 90) that one of the important
aspects of organizational legitimacy is related to
the conservation of the environment, noting that
organizations should seek formal rules and
safety programs to protect the environment,
what otherwise, it can be seen as negligence or
illegitimacy. This is the behavior observed in
Gurabo Janssen, incorporating elements such as
environmental  department,  environmental
policy and compliance with environmental
regulations as an essential tool to legitimize their
behavior, a way of ensuring their survival.
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But in particular, the wuse of
environmental accounting practices is mainly
due to the need to legitimize their behavior for
good management and conservation of natural
resources, to the external environment
surrounding it, mainly the state.

Thus it would be complying with the
myths, rules and standards to achieve
institutionalized survival (Meyer & Rowan,
1977 and DiMaggio & Powell, 1983). This,
unfortunately, would limit the contribution they
could make environmental accounting for
sustainable development of our country, as their
contribution would be based on the search for
legitimacy rather than its merits as a technique
or process to reduce the use, consumption and
deterioration environment and make the
organization a sustainable company. However, it
is important to note that although it would be
limiting the use that may be giving to
environmental accounting (only as a
legitimizing entity and not as a agent of
changes), understand the institutional pressures,
no rational choice and homogeneity
organizational  behavior, can help the
organization to identify factors that may assist in
the generation and use of innovative knowledge,
in particular relating to the use, maintenance and
preservation of the environment, which is an
important part of sustainability . In addition,
"Environmental problems can be solved through
changes in the institutional arrangements that
control the industry and social action. As the
environmental issue continues to develop,
institutional changes should be alert to the
development of new institutional forms that can
be neither imagined "(Hoffman, 1999: 367).
This suggests new ways of thinking, analyze and
make from the environment a necessary resource
for the sustainability of human life (Goikoetxea,
1999: 177).
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Recommendations

As a process of research, the study case has the
weaknesses of generalization. However, there
are two areas that | want to mention: certain lack
of environmental information and the constant
rotation of managers of the Environmental
Department.

| believe that this work has contributed to
the research of environmental accounting within
the pharmaceutical industry, however, |
acknowledge further enrich investigating the
behavior of environmental accounting of
Janssen and performing a multiple case study in
several pharmaceutical companies in the island.
Furthermore, | consider it necessary to Janssen,
a greater involvement of accountants in the
environmental management of the company,
greater commitment in the industry with
environmental accounting, greater control and
greater commitment of government agencies
with the sustainability of the planet and finally to
all to contribute the sustainability of the island to
the extent that they can become aware of the
natural environment belongs to everyone and
every human being on the planet.
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Introduction

Traditionally it is intended and expected that the
government (municipal, state and / or federal), is
the generator of welfare in all its aspects. But its
function is to regulate the activities and behavior
of society as a whole, in order to assure so that
citizens are the generators of the common good,;
and these citizens are the entrepreneurs.

From individuals with entrepreneurship
skills emerge the entrepreneurs, true initiators of
economic progress, wealth generators, same as
in any city however small they exist, and
Morelia is no exception. However, Vargas
Hernandez (2007) defines culture as human
behaviors learned and received from previous
generations in the form of values, rituals,
customs, etc., and hence, from this can follow
and detach corporate culture, which is going to
be analyzed with the intention check out and
demonstrate how functional it is for Morelian’s
entrepreneurs.

Background of the problem

The Mexican Institute of Executives in Finance
(IMEF) states that each year in the country two
hundred thousand companies are created which
by passage of one year will be gone in half and
only 35,000 reach their second year. Of these,
one quarter has little chance of development and
only about 3,500 can be successfully integrated
into the economic formality (Lemus, 2013). In
Mexico it is estimated that 100,000 companies
disappear just after one year of being born and
the surviving are unlikely to grow. Beyond
moral judgments that can be made on capitalist
enterprises, their logic is to grow in a optic that
for sure does not do justice to evolution, the
company that fails to adapt and develop, must
disappear.
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According to National Directory of
Economic Statistical Units (INEGI, 2012) in
Morelia Michoacan, by December 2012 there
were 9,842 economic units according to the
following classification: in manufacturing,
support  services to  businesses, waste
management and services remediation, as well
as providing temporary accommodation and
food and beverage preparation, talking from
small to large units.

From the above, it could be understood
that there are sufficient generators of jobs that
are required to create wealth and social welfare
in Morelia. However, the reality is very different
because it is the opposite. There are very few
sources of employment and social welfare
economic units, then the economic units lack of
growth strategies or simply lack of a corporate
culture.

Definition of the problem

In the city of Morelia Michoacan, MSMEs are
the main source of wealth and the main generator
of employment, but unfortunately are poorly
paid jobs and the growth rate is low near zero.
Therefore, the research question is to assess
business models, with special emphasis on those
successful but do not take the next step to grow
or diversify. Is it lacking corporate spirit?
Changing paradigms of corporate culture,
economic growth will be functional and real?

Justification

This investigation is warranted given the
importance of manufacturing MSMEs for the
economy, the state and the municipality, because
they are the engine of the economy. In Mexico,
MSMEs account for 90% of companies, 42% of
employment, and contribute to 83% of GDP.
There are more than 5 million enterprises, of
which 98% are micro, small and medium.

Aguilar-Galvan, Herson and Vargas-Hernandez, José. Strategy design to modify the
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The SME is today the center of the
economic  system of  the  country;
microenterprises are real links in the production
because they export and generate more jobs.

It is worrying that a high percentage of
companies disappear so prematurely and the
ones who manage to survive are few that have
favorable results. Hence the importance and
need for this research.

Hypothesis

The hypothesis of this research is posed as
follows: Changing corporate culture of
entrepreneurship will lead toward economic
growth. This hypothesis corresponds generally
to the research question posed at point 3. The
variables considered in this investigation, are on
one hand the corporate business culture and on
the other hand, economic growth, which to unite
in a relationship means- end, they show that
corporate culture is a key to generate economic
growth.

Independent variable (X) = EMPRENDEDORA

CORPORATECULTURE
Dependent variable (Y) = ECONOMIC
GROWTH

Based on these variables, the deployment
of the corresponding indicators is shown in table
1 below.
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Variable Description | Concept Indicators Instruments
X Corporate | Set of norms, values and | Effectiveness, Risk
Independent | culture ways of thinking that | aversion

Variable characterize the behavior, | Visionary personality
positioning of staff at all | traits Improving
levels of the company, the | management (Esparza
actions of the | Aguilar Garcia Perez
management, the style of | de Lema, and
management. how to | Durendez Guillamon
allocate resources, how to | Gémez. 2010)
organize the corporation,
and the image of the
company "(Garcia, 1998:
PAG).

Y economic | Business Sustained retumn on
growth  of [ economic investment

MSMEs growth Performance
(Esparza Aguilar,
Garcia Pérez  de
Lema. y Duréndez
Gémez  Guillamén,
2010).

Corporate social
responsibility
Market expansion
Competitiveness

Table 1 Deployment of variables and indicators

Research objectives
A. General purpose

To demonstrate the efficiency in economic
growth of MSMEs with changing paradigms of
corporate culture of corporate profile of Morelia.

B. Specific objectives

1) Check that creating new jobs is possible by
modifying the corporate business culture.

2) Verify that it can be possible to generate more
wealth for both the employer and the employee
with the change of paradigms.
Conceptual theoretical framework of
corporate culture

A. Concepts
1) Classic authors.

The study of corporate culture has been
approached from different perspectives and
disciplines, which is in a competitive and open
economy a major strategic potential of an
enterprise economy.
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Taking as the first definition of corporate
culture, it will begin with Jacques (1951: 251)
which says it is the culture of the factory and its
customary forms and traditional ways of
thinking and doing things forms, which is shared
to a greater or lesser degree by all its members
and which new members must learn, and at least
partially accept, in order to be accepted into the
company.

Therefore, culture is part of a second
nature to those who have been with the company
for some time. Literally in the original language
"The culture of the factory is customary and
traditional STI way of thinking and of doing
things, Which is shared to a lesser degree by
Greater or all its members and Which new
members must learn, and at Least partially
accept, in order to be accepted into service in the
firm ... culture is part of second nature to Those
Who Have Been With The firm for some time.

To Montesinos (1995) corporate culture
is interpreted as the set of values, principles,
norms, perceptions of life and knowledge of
production processes, which show a total picture
that determines the real possibilities that each
society has in the process of globalization.
Business culture in a society in particular offers
the evaluative framework that determines the
direction of relations between the peculiarities of
the companies and their leading figures,
entrepreneurs  and  managers  (Vargas-
Hernandez, 2007). For Garcia Echevarria (1990:
68) corporate culture as an analysis intends to
discover what the skills-value-based of the
company that have made their managers and
staff.

The corporate culture is normally used to
refer to the attitudes, opinions and behavior
patterns, through which the elementary virtues
manifest constant work, take risks, energy and
initiative.
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Intelligence and preparation, honoring
employees and recognition and meeting the
needs of customers (Karlof, 1993). Schumpeter
(1957) develops the theory of entrepreneurship
derived from entrepreneurs which states that the
activity of entrepreneurs can be grouped into two
broad classes: those that are limited to the
maintenance of the organization and structure
received and those that promote the creation of
new structures. It is the latter who should be
called exclusively "entrepreneurs”, since only
they are able to appreciate new opportunities for
progress for the company and for themselves
(Schumpeter 2014).

It is interesting to note, when analyzed
some of the classic definitions of corporate
culture, how broadly refer to the values, attitudes
and behavior patterns, to name a few, who are
the ones who should govern all entrepreneur to
bring success to the organization that represents
all aimed toward the common good. That is, on
the one hand to contribute to the generation of
more jobs and creating new opportunities for
progress, and on the other side to have growth
that is also reflected on well-being for the
entrepreneur is inevitable, that the most cases is
the shareholder himself.

Therefore, business culture is defined by
Garcia (1988: 20) as: The set of rules, values and
ways of thinking that characterize the behavior,
positioning of staff at all levels of the company,
the actions of the management style of
management, how to allocate resources, how to
organize the corporation, and the image of the
company . Corporate Culture according to
Pumpin (1988) covers the set of opinions, norms
and values that thrive within a company and
determine the actions of management and staff
as a whole.
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2) State of the art of the concept of corporate
culture.

The economic situation that exists today is
extremely complex, compared with the situation
a few years ago; so much so that now it can be
seen how companies are increasingly demanding
more from their employees, thereby leading to
the total satisfaction of current customers and by
assumption of potential customers. However a
point that is worthy of shock, although still the
years are passing and passing, it is shown that an
important aspect of corporate culture are the
values expressed in different ways but finally
reaching the same point.

That said, in the Blog CorpXcoach
(2013) mentions that corporate culture to
Google, the Internet giant is based on the
"happiness of its people”. It is known that such
culture is based on elements that are not typical
of any company. Such is the importance of
conducting its business culture, which feature
people whose only function is to maintain
productivity taking employees happy, which is a
fact that has influenced the success of the
company.

In the Empresariomx (2012) is
mentioned in simple terms, that the culture
involves values, principles and practices shared
by the members of the organization, and
establishes not necessarily written rules that will
determine what people value, say, listen and or
does not, which often serves as a counterweight
to what is in the written rules, mission, vision,
processes, procedures and policies. On the other
hand, for Manene (2014), corporate culture is a
set of beliefs or basic and manifested in norms,
attitudes, behaviors that guide the conduct of
members and allow them to perceive, judge, feel
and act in the securities assumptions different
situations and relationships in a stable and
consistent within an organizational environment.
B. Review of theories.
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Once analyzed and mentioned some of the
features and concepts of corporate culture, then
it will be summarized in table 2 taking some of
the authors mentioned above as well as some
new ones.

C. Review of the empirical literature.
An overview on studies on corporate culture and

improved management of family businesses is
presented in the following table 3.

Characteristics of corporate culture.
Deal/Kennedy Montesi Schumpet Schein Sathe
Values Values Those who are Artifacts Common
confined to the principles
Rituals Principles organization - Technology concerning
maintaining and | - Art to
Heroes Norms structure - Behavior
received - Beliefs
Network of Life perceptions Values and - Values
cultural and Those who norms - Objects
business Productive promote the - Languages
environment processes creation of new | - Preferences - Behaviors
knowledge. structures - Norms of - Feelings
behavior and
possibilities of
action.

Table 2 Characteristics of corporate culture.

Author(s) Methodology Main results
Malone Survey 36 to owner-managers of [ The level of strategic planning,
(1998) family businesses. perceived family harmony, the

presence of external members of the
‘board and the level of internal control
manager-owner are positively
associated with a high level of
continued planning.

Gatrell, Multiple studies of three case studies | Case studies tended towards a
(2001) on small and medium-sized family | hierarchical culture, more formalized
English businesses second and third | and adherence to rules. Employees
generation. It was applied the | showed a trend toward market culture
proposed questionnaire by Cameron | with less formality and more
and Quinn (1999) to a sample of non- | dynamism.

family employees.

Koiranen With a sample of 10 family businesses | The results show that the most
(2002) and 17 unfamiliar from Finland. | important values were honesty,
explored the wvalues that these | credibility, enforcement, quality and
companies have in their ability to | hard work, which represent the block

remain competitive in the market. of good ethical conduct.
Zahra Study with 218 families and 318 non- | The study shows a positive
(2004) family firms from the US. examined | relationship between the systems of

the relationship  between  four | strategic control of the famuly
dimensions of corporate culture and | business and entrepreneurship. The
entrepreneurship. study also shows evidence that
financial control systems are mainly
oriented toward the short term.

Ferndndez y | Analyzed by case method with four | Show that successful businesses. the
Bringmann | Spanish family firms, organizational | founders dedicate special attention to
(2007) culture and leadership styles. the implementation of management
control  systems as tools that
contribute to the growth of the

company.
Duréndez, Using a sample of 285 family | Confirm that family firms have high
(2007) businesses and 151 no Spanish family, | hierarchical values and low values of

analyzed the type of culture, systems | adhocracy. In terms of management
management control and performance. | control systems. confirm that they are
used to a lesser extent by famly
businesses.
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Guizar Interviews with 120 Mexican family | In the strategic planning process
(2008) businesses should invelve and engage both
family members and key executives
of the company for the company to
femain over time.

David y | They compared empincally 163 | High flexibility. social spirituality and
Richardson | members of family businesses and | low power distance are potentially
(2009) 168 bank managers in Ukraine and | universal in terms of culture of the
USA, wvalues and beliefs of the | family business.
members of these companies and their
professional managers.

Table 3 Review of the literature on corporate culture and
improving corporate governance.

From the above table, a primary feature
is the fact that to conduct a strategic planning
really must be carried out seriously and with
absolute commitment by managers and / or
owners of companies. Another important
consideration is when talking about honesty,
credibility, compliance with the law; the quality
and hard work, which all of them somehow
characterize companies in Finland. However, in
the vast majority of companies in Morelia,
experience shows that few are conducting a
strategic planning according to their real
objectives, and this is mainly due to lack
important information for their own businesses
and therefore their decisions are not reflected in
the good expected results.

From the above table, a primary feature
is the fact that to conduct a strategic planning
really must be carried out seriously and with
absolute commitment by managers and / or
owners of companies. Another important
consideration is when talking about honesty,
credibility, compliance with the law; the quality
and hard work, which all of them somehow
characterize companies in Finland. However, in
the vast majority of companies in Morelia,
experience shows that few are conducting a
strategic planning according to their real
objectives, and this is mainly due to lack
important information for their own businesses
and therefore their decisions are not reflected in
the good expected results.
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D. Proposal.

Having studied and analyzed different concepts,
from the point of view of classics to
contemporary authors, it is considered in this
investigation corporate culture that is normally
used to refer to the attitudes, opinions and
behavior patterns, through which the elementary
virtues manifest constant work, take risks,
energy and initiative, intelligence and
preparation, honoring employees, recognition
and satisfaction of customer needs (Karlof,
1993). The latter particularly anterior adding the
"happiness of its people” philosophy of Google,
as seen from inside the company, with happy
staff expectations functioning of it is much
greater than those that do not have them. Thus,
the odds of satisfied and happy employees and
customers ensure further success for the
company.

Another important consideration
mentioned by Karloff is honoring employees, a
situation that is rare to hear from companies that
actually carry out this practice, being that does
not require a profound teaching for managers
and / or owners, who can put it in action at their
regular routines and can when handled as
incentives and inducements whenever any of
your employees deserve. Now all this is due to
make very clear that it is aimed at meeting the
needs of customers, who are ultimately the
reason for being and existence of any business,
be it products or services. Satisfied customers
are permanent customers and generators of
wealth and welfare for owners, employees and
suppliers in a first end, and a second end to all
those who are involved indirectly with
companies.

Conceptual theoretical framework of
business growth

A. Concepts

Aguilar-Galvan, Herson and Vargas-Hernandez, José. Strategy design to modify the
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1) Authors classics.

The small and medium enterprises (SMESs) have
an importance in the global economic context
because they represent alone 95% of companies
in most OECD member countries, combined to
generate a high level of employment (OECD,
2002). After analyzing the literature on business
growth, it can be mentioned in a generalized way
that there is no uniform and precise definition
that includes all content that the concept has
immersed. The various studies reviewed address
the issue from different approaches depending
on the view taken by the author and the approach
that it is wanted to give. Following then will be
mentioned several definitions of business
growth.

There are some attempts to define the
economic growth, which will begin with the
pointing of Penrose (1962, p) who contends that
growth is characterized by the complex action of
the internal modifications leading to an increase
in size and changes in characteristics of objects
subjected to this process. Penrose discusses the
perspective of business growth from an
organizational or internal focus of the company.
According to the same author, from the time that
management strives to fully exploit the factors of
production available to a truly dynamic
dialectical process that favors the continued
growth occurs.

For Perroux (1963, p) business growth is
defined by the lasting increase in the size of a
simple or complex economic unit, made with
structural changes and possibly of system
variables and accompanied by economic
progress. This concept is inextricably linked
with the increase in the size and structural
change. Business growth is defined by
Echevarria (1974) as any positive change in the
business dimension of the production process,
which involves the prior setting of a reference
variable.
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On the other hand, Brockhoff (1974)
notes positive long-term change a reference
measurement, reference being determined by the
weighted sum of all those values which are the
business goals, provided these are not restrictive
objectives.

Now to Fernandez Garcia and Ventura
(1988) defined business growth as an index of
dynamic behavior of the company that measures
its ability to expand its business opportunities,
financial and technical markets with high
technological dynamism and, consequently,
with high doses of uncertainty, which requires
companies that want to maintain competitive
parity with its direct competitors, to meet at least
the generation of resources to develop their
investment strategies in R & D, marketing and
new production equipment thereby ensuring
survival. Similarly, AECA (1996) focuses on the
same elements and believes that the growth of
the company is the development that is reaching
the same, manifested by the increase of
economic variables that explain their activity as
observed changes in  economic  and
organizational structure.

The authors Correa Rodriguez Acosta
Gonzalez Pérez Molina (2001) argue that
business growth does not have a general theory
nor a generally accepted conceptual definition,
as the concept adheres to different approaches
and views on its extension, measurement
parameters and determinants.

2) State of the art of the concept of corporate
culture.

One of the main constraints that arise when
researching business growth is the lack of
knowledge accumulation, as is mentioned by
several authors, which can be explained by the
multidimensionality and heterogeneity of the
concept of growth.
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Hence, it cannot have a conceptual
definition of business growth, which makes for
some authors consider growth as a desired goal
and to others as a result of good management
companies.

The growth of established companies
aims to make sustainable business viability.
However, the growth of small startups has to do
with something prior, i.e. obtain viability, as
sustained by Gilbert et al. (2006). Now, to
Blazquez (2006, p. 172) business growth is a
process of adaptation to the changes required by
the environment or promoted by the corporate
spirit of management. It is noted that for this
author the necessary organizational changes are
prompted by the corporation, all aimed towards
a growth dynamic. Some other authors raise
growth as Cardona and Cano (2005) which state
that growth is a process that depends on
intangible and  tangible  elements or
accumulation of physical and human capital, and
especially proper organization and internal
structure.

B. Review of theories.

Following there is an analysis of the main
theories of business growth:
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Theorias of busmess growth

MNamsa Description Authors

Growth  as  a | In 1931 the Law of Proportionate Effect stated | Gibrat (1931) states the

stochastic that the size does mot influence the growth | law  of  proportionate

phenomenon states. Thiz law iz not bazed on theoretical | effect, which statss that
foundations, but presents the hypothesis that | the =ize does  not
growth iz a stochastic phenomenon resulting | influence the growth.
from various factors that act in multiplicative
form on the initial size of the company. These
factors are not only 2 fimetion of the company
but zlzo the enviromment in which it acts, and
in soms cases, favor the expansiom, while
others induce dovwnsizing.

Growth From thiz point of view 1z the proces: of | Vmar (1932) focuze: om

according to | growth of companies based om the pursuit of | the search for the optimal

classical minimum =fficient size to compete in a given | size.

economic sector. According to this theory, there is a | Penrose (1562) sustains

theory negative ralationship batwean size and growth | that growth is 2 mere
of the company, growing faster small | adjustment to the most
busineszes  than large umtil reaching its | appropriate size for given

ini efficiant siza. conditions.

Behavioral Thesa approaches are zkble to explamn the | Baumel (1939 and 1962),

approaches growth of companiez beyond the limits | Penrose (1939 and 19%3)

(behaviorist) to | proposed by the sconomic efficisncy in the | and Marris (1964)

srowth productive sactor, starting to do the existence | analyzed separataly
of a separation batween ths fanctions of | ovmership and
property and control, since growth allows | management.
managars to obtain 2 higher degres of
satisfartion of their mdividual goals.

Leaming theory | According to thiz theory, only efficient firms | Jovanovic (1982)
survive and grow. This comes o explaining the | explams the faster growth
growth by adding new factors such az age of | of  mmall  businesses
the company and the ndustry i which it | through the introduction
competes, with special emphasis on | of 2 leaming mechanizm.
organizational  leaming  through  which
managars know how to get better results mn the
company.

Theory of | The existence of idla resourcez 1z the mam | Penroze (1939)

Tazources motivation for growth. The desire for growth iz | undarstands the company
conditioned by the compamy that tries o put | as a set of resources and
resources into use to Dmprove their efficiency. | businesz zrowth can be
Therefore, tha existence of 1dle resources of a | explamed becanse there
specific nature will allow for growth in the | are idle resources.
ndustry, while the existence of idle resources
allow general growth in mdusiries other than
the traditional route of diversification.

Table 4 Characteristics of business growth.
C. Review of the empirical literature.

The study and analysis of business growth has
been approached from different perspectives and
different points of view. Mainly this is because
it is not possible to generalize the concept of
growth as a first difference that is about the size
of companies. Thus, sales growth is valid for the
purposes of this research variable.

In the corporate environment, the study
of competitiveness is an essential tool. Cuervo
(2004) suggests that the generation of wealth and
dynamism of a country are supported on the
competitiveness of their companies, and it
basically depends on the capabilities of their
entrepreneurs and managers.
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The international financial crisis, as
mentioned by Sanchez (2009), forced to
consider the feasibility of micro, small and
medium-sized Mexican companies, taking the
role of MSMEs, as being an instrument of social
cohesion and stability by providing employment
opportunities, either formal or informal, to
people with or without training. Thus, the
knowledge of the productive sectors’ behavior in
Mexico is useful for understanding the dynamics
of the factors behind the growth in economic
activities.

For the specific case of this investigation,
it was a review of the literature finding limited
information on this variable, motive by which
some previous study was not found.

D. Proposal

Once analyzed and studied the variable business
growth, where it makes clear that there is no
definition to be as universally valid, for the
present research is taken the concept of Blazquez
(2006, p. 172), that states that business growth it
is a process of adaptation to the changes required
by the environment or promoted by the corporate
spirit of the management.
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Abstract

This paper carries out a classification of Spanish financial institutions with the aim of contributing to
improving banking supervision. This classification may be used by supervisory authorities, both to act at
an early stage on the institutions that present significant risks, and to establish supervisory guidelines as
a tool for differentiating the institutions according to their risk, with potential implementation to other
financial systems. To perform this classification, a number of economic and financial ratios are calculated
using figures from the consolidated financial statements between 2005 and 2012, followed by a factor
analysis which provides four dimensions, based on which the k-means analysis is performed, which
allows to reach the aim of this paper.
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Foreword This analysis responds, firstly, to the

The financial crisis that started in the US in 2008
with the collapse of Lehman Brothers, has been
the trigger that caused a change in the regulatory
systems of financial institutions at an
international level. In the case of the Spanish
financial system, several laws have been adopted
as bailout measures, among which Royal
Decree-Law 9/2009 on bank restructuring and
strengthening of the resources of credit
institutions, whereby the Fund for Orderly Bank
Restructuring (hereinafter, “FOBR™ ) is created,
whose responsibilities include the granting of
assistance to a large number of financial
institutions (Unnim, Ibercaja, Catalunya Banc
among many others). Another solution chosen
by banks has been to undergo restructuring
processes, such as the mergers, as in the case of
Bankia, a result of a merger of Bancaja, Caja
Madrid and other smaller savings banks.

In recent years, there have been
numerous studies on the prediction of
bankruptcy or insolvency of financial
institutions, as well as their classification based
on the results. This paper begins with a review
of existing literature on the subject, paying
particular attention to those studies using factor
analysis and k-means, as this is the methodology
used herein.

The aim of this study is to establish
supervisory guidelines. To this end, a
classification of banks and savings banks in the
Spanish financial system is carried out based on
a set of variables that summarize the economic
and financial position of the entities, which are
obtained through the factor analysis applied to
sixteen ratios derived from information of their
consolidated financial statements.
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need to simplify and synthesize the information
from different ratios in the underlying factors
behind the economic and financial situation of
each of the entities and, secondly, to the need of
having independent variables, a desirable
condition for the implementation of k-means
analysis, the technique selected for the
classification. The period under study ranges
from 2005 to 2012, both inclusive.

From the results obtained by factor
analysis and k-means, entities of the Spanish
financial system are classified into five groups
according to their degree of strength, proving
that, in some cases, the reorganization process of
the Financial System has suffered from
weaknesses, not achieving the objectives that
initially would have been desirable.

Review of existing literature

The cluster analysis applied to financial
institutions has been used for different purposes,
such as their classification according to their
credit rating, the prediction of potential
bankruptcy situations ("early warning” studies),
to identify business models, to obtain
benchmarks within each group to evaluate the
performance of the entities, and the decrease in
bias that occurs when analyzing the variables
and indicators at an aggregate level.

For example, loannidis et. al. (2009) use
the cluster method of k- nearest neighbors, along
with other methods, for classifying the
creditworthiness of various entities. These
groups are useful for the supervisory authorities,
as they differentiate the state of institutions,
promoting the taking of prudential measures of
recovery. Also, Boyacioglu et. al. (2008),
conducted a factor analysis and a k-means
cluster following the same methodology as in
our study, for predicting the collapse of banks in
Turkey.

Fernandez-Fernandez, José Alejandro, Berajano-Vazquez, Virginia and Vicente-
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For the Chilean financial system, Jara
and Oda (2014) performed a hierarchical cluster
analysis, depending on the degree of exposure to
common risks, with the intention of reducing the
bias that occurs when analyzing the variables
and indicators at an aggregate level. Coinciding
with our paper, Terrones and Vargas (2013) also
performed a hierarchical cluster analysis of
banks, with the intention of obtaining an
alternative supervisory tools, which would allow
an improvement in monitoring risk indicators. In
line with this work, Dardac and Boitan (2009),
also apply the hierarchical cluster analysis to
banks, using economic and financial ratios, with
the intention of establishing groups to apply an
alternative supervisory technique.

In terms of business models Ferstl and
Ones (2012) carry out a k-means cluster analysis
to determine the characteristics the business
models. Cluster analysis has also been used by
Villarroya and Monsélvez (2000) to study
whether specialization affects the cost efficiency
of the institutions, which showed that banks
engaged in trading are more cost efficient than
investment banks.

Furthermore, using a k-means cluster
analysis, Das (2003) obtained a benchmark for
the evaluation of hedge fund, using various
economic and financial variables. Among other
studies that use classification and prediction
methods is that of Alam et. al. (2000), which use
fuzzy clustering methods and other methods as
classification tools for potentially failing banks.
Costea ( 2014) also uses fuzzy c-means
clustering to benchmark the financial
performance  of  non-banking  financial
institutions in Romania. The ratios used are
defined in three dimensions: i) capital adequacy;
i) asset quality and iii) profitability.
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These methods are not used in our study,
due to the greater efficiency of the k-means
method, as has been stated by authors such as
Ghosh and Dubey (2013), who compare the k-
means method with fuzzy clustering, concluding
that the clustering of the data occurs with greater
efficiency with the k-means method, without
neglecting the value of fuzzy clustering to deal
with mixed technical information.

Description of census and ratios used

In this paper, unlike many others, rather than
using a sample as starting point, a census has
been conducted using financial data from banks
and saving banks for the period between 2005
and 2012. For data collection purposes the
consolidated financial statements of these
entities are used. Once the information from
each year has been collected, a financial and
economic analysis is performed using sixteen
ratios.

Defined below are the sixteen financial
ratios on which the factor analysis will be
applied, obtaining five factors, which are aimed
to meet the objectives set.

Solvency 1 (equity / total assets)

This ratio seeks to observe the institution’s
ability to withstand potential losses or
unexpected declines in the value of its assets,
without creditors or depositors suffering losses.
Equity is identified, according to the definition
established in the IASB Framework, with the
residual interest in the assets after deducting all
liabilities.

Solvency 2 (equity / total liabilities)

With this ratio, the share of equity on the
obligations of the institution is obtained. This is
another measure of solvency, which explains the
percentage of equity over liabilities.
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It represents a measure of leverage and
solvency, so that higher values for this ratio
imply better solvency and lower leverage.

Solvency 3 (equity / liabilities + memorandum
accounts)

This ratio, as the second ratio, seeks to analyze
the solvency and leverage of the institution,
although, with the difference built in the
denominator, on memorandum accounts. These
are possible obligations of the institution such as
financial guarantees and commitments to
purchase among others. The relationship of
equity with a greater number of obligations is
being calculated.

Solvency 4 (financial liabilities at amortized
cost / total assets).

This ratio links the financial liabilities at
amortized cost to the total assets of the
institution. The most important item in such
portfolio are the deposits, in addition to
subordinated liabilities and bonds and other debt
securities. This ratio is an indicator of the
financing structure of the institution which has
no speculative nature. The financial liabilities
held for trading represent speculative funding. It
is assumed that the higher the value of this ratio,
the greater obligations the institution will have,
resulting in erosion of its solvency.

Gross margin / average total assets
(GM/ATA)

This ratio measures gross margin profitability
over average total assets. As it is a measure of
profitability =~ which  does not include
amortization, impairment of assets,
administrative expenses, and impairment. It is
considered that managers will have less
liberality to operate.
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Liquidity 1 (credit investment / total assets)

This ratio measures the share of the loans of the
institution over total assets, that is, the
percentage of the total investment that is subject
to credit risk. Also financial instruments that are
not traded in active markets. It is assumed that
the higher this ratio, the lower the institution’s
liquidity will be, as the resources taken by the
institution are invested in long-term loans.

Liquidity 2 (Loans / total assets)

This ratio represents the investment in loans of
the institution, which may be present in three
portfolios: i) credit portfolio; ii) the trading
portfolio; and iii) other financial assets through
loss in earnings.

Through the classification of these
portfolios the institution points out the
management objectives. In the credit portfolio,
the largest in size, the goal is the recovery of
long-term investment through cash flows. The
fact that long-term resources are compromised
plays against liquidity. The trading portfolio,
which is smaller in size, aims at short-term sale
of securities thereof; and the other financial
assets portfolio with changes in profits and
losses, seeks to either eliminate accounting
mismatches or is related to other fair value
liabilities.

Liquidity 3 (total deposits / total loans)

This ratio, which represents the percentage of the
bank deposits that account for the total of loans
received, aims to be an expression of the extent
to which deposits fund loans to customers. It is
assumed that a higher value of this ratio implies
greater liquidity, as the institution would have
more stable funding. Retail deposits, as they are
covered to a high percentage by the Deposit
Guarantee Fund, give stability to this source of
funding.
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Higher values also mean a smaller
proportion of resources committed to long-term
investments such as loans, representing
increased liquidity.

Liquidity 4 (available-for-sale financial assets
/ total assets)

This ratio expresses the proportion that
available-for-sale assets represent on total assets.
The portfolio of available-for-sale assets
includes debt and equity instruments, that have
not been rated in other portfolios. In the case of
debt instruments, they are usually traded in
liquid markets, and the institution is not required
to hold them to maturity. Equity instruments are
supposed to be available-for-sale in the market.
Therefore, this portfolio on total assets
represents as a measure to assess the liquidity of
the institution.

Profitability 1 (profit/loss for the period total
average assets)

This ratio measures the ability of bank
management to generate returns using their real
and financial resources, that is, including both
operating expenses and net interest income. It
would be a measure of the quality of
management, and would correspond to the
profitability ROA.

Profitability 2 (operating profit/ total average
assets)

This measure of profitability is obtained from a
result in which no impairments of goodwill,
property, plant and equipment, property
investment, shares, profit and loss of non-current
assets are included, or from the results of
interrupted operations according to the Bank of
Spain (Circular 4/2004 of 22 December).
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This measure excludes the results that are
less related to the financial activity of the
institution. It is a profitability measure which is
more focused on the recurring business of the
institution.

Size 1 (logarithm of assets)

The logarithm of assets is taken as a measure of
size, making a change of scale through the
logarithm. Size is an important variable for
institutions to determine their economies of scale
and greater possibilities when it comes to risk
diversification. Furthermore, a larger size of the
institution will bring it closer to "too big to fail”
problem which generates a moral hazard.

Size 2 (Logarithm of interest income)

The logarithm of assets is taken as a measure of
size, making a change of scale through the
logarithm. It should be borne in mind that this
indicator addresses the size of turnover, but
focusing on interest income.

Operating costs / operating income (OC / Ol)

This ratio is intended to approximate a
measurement of the efficiency of the institution,
considering that higher value ratios imply lower
efficiency In the "operating costs” component, in
compliance with the Bank of Spain (Circular
4/2004 of 22 December), interest receivable and
similar charges, commissions paid,
administrative expenses and amortization are
found. For ‘'operating income”, interest
receivable and similar income and commissions
received are taken, also according to the Bank of
Spain (Circular 4/2004 of 22 December).
Annex 1 displays the table with descriptive
statistics of the ratios defined on a yearly basis
and on the type of institution.

Fernandez-Fernandez, José Alejandro, Berajano-Vazquez, Virginia and Vicente-
Virseda, Juan Antonio. Classification of spanish credit institutions for the purposes
of financial supervision. ECORFAN Journal-Mexico 2015, 6-14: 1196-1210



Article

1201
ECORFAN Journal-Mexico

ADMINISTRATION

Empirical results

Factor analysis seeks factors that explain most of
the common variance. In this case, new “dummy
variables” are calculated, which, while not
observable, represent a linear combination of
real variables and collect most of the relevant
information of the latter. Appendix 2 contains
the correlation matrix of the ratios.

Kaiser-Meyer-Olkin measure of sampling adequacy |0.705
Approx. Chi-square 9,315.945
Bartlett's test of
sphericity o 91
Sig. 0.000

Table 1 KMO measure and Bartlett's test of sphericity

Table 1 and table 2 display KMO
statistics (Kaiser, 1970 and 1974) Bartlett's test
of sphericity (Bartlett, 1950). As it can be
observed, the KMO indicates an acceptable
adequacy of the data to the factor model.
Moreover, the sphericity test is acceptable, given
that a high value of the Chi-square (or
equivalently a determining low correlation
matrix) is obtained, which means that there are
high correlations between variables.

Variables PARTIAL KMO
Solvency 1 0.777
Solvency 2 0674
Solvency 3 0.737
OC/OI 0.620
Size 1 0.650

Table 2 Partial KMO
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Variables PARTIAL KMO
Liquidity 1 0672
Liquidity 4 0.6824
Solvency 4 0.804
GM/ATA 0.707
Profitability 2 0.698
Size 2 0.675
Liquidity 3 0.774
Liquidity 2 0778
Profitability 1 0.604

Table 2 (cont.)

Variable Communality
Solvency 1 0.933
Solvency 2 0.942
Solvency 3 0.896
OA/OP 0.449
Size 1 0.950
Liquidity 1 0917
Liquidity 4 0.588
Solvency 4 0671
GM/TAA 0618
Profitability 2 0912
Size 2 0.938
Liquidity 3 0.811
Liquidity 2 0.867
Profitability 1 0.843

Table 3 Communalities

Table 3 contains the communalities
obtained by the factor model. In general, as the
table shows, the variables are adequately
explained by the model with an average
communality of 80.95%, where 10 of the 14
original variables have communalities higher
than 80%.
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The square of a factor loading indicates
the proportion of variance explained by a factor
in a particular variable. The sum of the squares
of the weights of any column of the factor matrix
is what we call eigenvalues, these indicate the
total amount of variance which explains that
factor for the variables considered as a group.

The factor loadings can have a maximum
value of 1, so the maximum value that the
eigenvalue can achieve equals the number of
variables.

If we divide the eigenvalue by the
number of variables, we obtain the proportion of
the variance of the variables that explains the
factor.

Sum of square Sum of square
Initial eigenvalues saturations of the saturations of the
Factor extraction rotation

el V:eri;ln Ac;:lm. e V:::r,,n At.?c;::m o \::aeri;n A‘:‘::m
1 4933| 35.238| 35.238| 4933| 35.238| 35.238| 4.030| 28784 | 25754
2 3.128| 22.342| 57.579| 3.128| 22.342| 57.579| 2.984| 21.318| 50.101
3 2.008| 14.342| 71.921| 2.008| 14.342| 71.921| 2.287| 16.338| 66.439
4 1.265( 9.034| 80.955| 1.265| 9.034| 80.955| 2.032| 14.516| 80.955
5 734| 5.246| 86.201
6 652| 4.658| 90.859
7 464| 3.317| 94176
8 384 2.741| 96916
9 190| 1.360| 98.278
10 094 669 | 98.945
11 077 551 99.496
12 039 281 99.777
13 026 187 | 99.964
14 005 {036 | 100.000

Table 4 Variances explained

Table 4 shows the variance explained and
the percentage represented by each of the factors
displayed.

As it can be seen, four factors obtained
eigenvalues greater than one (that is, each of
these factors accounts for more variance than the
original variable). It was decided to extract four
factors, thus explaining 80.955% of the variance.
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The factor matrix indicates the
relationship between the factors and variables.
However, the interpretation of the factors it is
often difficult from the factor matrix.
Frequently, several variables present high factor
coefficients in more than one factor, when what
matters is that most of its variability is explained
by a single factor. This leads to the development
of a simple structure, according to which
variables must saturate in a single factor, that is,
their factor coefficients have to be high in one
factor and low in the rest.

If we seek to simplify the factor structure
we have to proceed to rotation. Rotation involves
rotating factor axes so that they approximate the
original variables. The aim is to facilitate the
interpretation of the factor matrix, forcing more
variables to define in a latent dimension, in
preference to others. Thus, a greater
differentiation among factors is achieved,
obtained better defined profiles. Upon rotation,
the number of factors remains as the percentage
of total variance, explained by the original model
and the communality of the variables. What
varies is the composition of the factors when the
factor coefficients of each variable in each factor
changes. This also alters the proportion of
variability explained by each factor. Variance is
distributed between all the factors during
rotation (see Table 4).

Among the various existing procedures,
the Varimax method was used (Kaiser, 1958),
which aims to simplify the factor structure by
maximizing the variance of the squared factor
coefficients for each factor. The factors finally
obtained remain independent.
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Component
1 2 3 4

Solvency 2 923
Solvency 1 906
Solvency 3 896
Solvency 4 - 792
GMITAA 688
Liquidity 1 917
Liquidity 2 905
Liquidity 3 -.818
Liquidity 4 -754
Size 1 -.937
Size 2 -919
Profitability 2 .8594

Profitability 1 871
OC/ol -.578

Table 5 Matrix of rotated components

Table 5 displays the matrix of rotated
components, representing the structural factor.
By comparing the relative saturations of each
factor, it can be seen that a change in the
percentage of variance explained by each factor
takes place, further changing the more
successful rotation becomes (see the last three
columns of Table 4). In our case, it decreases the
percentage of variation of the first and second
factor, and increases the percentage of variation
of the third and fourth factor. This implies a
success in the Varimax rotation.

Interpretation of factors

a) The first factor is highly correlated with
the "Solvency 1” ratio (equity / total assets),
"Solvency 2” ratio (equity / total liabilities),
"Solvency 3” ratio (equity / liabilities +
memorandum accounts), "Solvency 4" (financial
liabilities at amortized cost / total assets) and the
Gross Margin variable between Average Total
Assets.  This  factor  represents  the
"SOLVENCY" of the institutions. According to
the results, it can be seen that a greater solvency
is positively related to a higher gross margin on
average total assets.
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Gross margin on total assets saturates
with solvency, while the operating income
between total assets saturates with the rest of
returns, both economic and financial. This fact
leads us to believe that greater solvency is
related to higher net interest income, which is the
largest component within gross margin, thus it
could be argued that the most solvent institutions
have lower costs. This fact can be primarily
attributed to a lower liability on equity for the
most solvent institutions. Secondly, lower
funding costs due to the lower risk perceived by
the markets.

Moreover, the gross margin between the

average total assets saturates with solvency.
Institutions with greater solvency achieve a
higher interest margins and net income from
financial operations. These components are
included in the gross margin. This is attributed
to the fact that greater solvency implies higher
net interest income due to lower cost of funding.
Income from financial operations may be better
than for less solvent institutions. This may be
because the most solvent institutions have fewer
problems in obtaining liquidity without having
to make sales at low prices, thus harming the
results from financial operations.
It is worth stressing that the gross margin
between average total assets does not saturate
with other profitability measures. The reason
behind this may be that, for the calculation of the
other profitability measures, the operating profit
is used. This result includes more discretionary
measures for senior management such as
provisions to allowances, impairments,
amortization and administrative expenses.

b) The second factor is constituted by the
“Liquidity 17 ratio (credit investment among
total assets), "Liquidity 2 ratio (Loans / total
assets), "Liquidity 3" (Total deposits / total
loans) and "Liquidity 4" (Available-for-sale
financial assets between the total assets). This
factor represents the dimension of "Liquidity™ in
the institutions.
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Regarding this factor, which is
representative of liquidity, it can be observed
that increased credit investment as well as a
greater amount from other loans not classified as
credit investment on total assets have a negative
impact on liquidity, while a higher proportion of
deposits on loans, plays in favor of liquidity.

Furthermore, in relation to the "Liquidity
2” ratio defined as "the total deposits among the
total loans," we could argue that a higher level of
deposits implies a more stable funding due to the
existence of the deposit guarantee fund. One of
the problems of the crisis in the savings banks
was the evaporation of short-term funding
sources, given that they presented wholesale
funding sources. Secondly, fewer loans means
less long-term committed resources, which
implies more liquid assets. This is intended to
minimize the risk of non-renewal of financing
sources.

The "Liquidity 3” ratio defined as
"Available-for-sale financial assets between the
total assets”, positively saturates with "Liquidity
2", as it is assumed that many of the instruments
of this portfolio can be converted into liquid and
therefore represent a way to obtain liquidity.

C) The third factor is constituted by Size 1,
measured as the logarithm of assets, and Size 2,
measured as interest income, plus the net equity
between reserves ratio. This factor would
represent the dimension of "SIZE" in the
institutions.

d) The fourth factor is constituted by
“Profitability 1" (profit/loss for the period total
average assets), “Profitability 2" (operating
profit / total average assets) and the ratio of
operating costs between operating profits. This
factor  represents the  dimension  of
"PROFITABILITY" in the institutions.
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The ratio of operating costs between
operating profit, correlates negatively with the
“Profitability 1" and “Profitability 2". This is due
to the fact that inefficiency affects profitability
in a negative way.

Once the factors are obtained the k-
means analysis is carried out ( (MacQueen,
1967) and (Forguey, 1965)). It is a case
clustering method to assign cases to a fixed
number of clusters whose characteristics are
unknown, based on a set of variables.

In our case, the factors obtained through
factor analysis are used. K-means analysis is
based on the distance between the cases in a set
of variables (the factors). The first step is to
select the K cases farthest from each other; in our
analysis five clusters are set. Next, each case is
assigned to the nearest center and the centroids
are updated as new cases are incorporated.
Therefore, it is an iterative process, in which,
through iterations, shifts in the centers can be
occur, which will be increasingly smaller. K-
means analysis uses Euclidean distance to
measure the distance between cases.

The Anova Table shows how the
variables that better help differentiate the
clusters are solvency and liquidity.

Cluster Error
square || square | O | |
SOLVENCY 77.287| 4 426 532| 181.247 .000
LIQUIDITY 77182 4 427 532| 180.669 .000
SIZE 62602 4 537 532| 116.616 .000
PROFITABILITY 68655 4 491 532| 139.738 .000

Table 6 Anova Table

The table 7 with final centers are of great
interest, as it features the groups’ characteristics.
Annex 3 also shows a table of each group’s
average equivalent ratios. Finally, Annex 4
shows the distribution of the number of
institutions in each group by year and by type of
institution.
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CLUSTER Also property management institutions

1 2 3 4 5 such as Banco de Alcala, a bank property

SOLVENCY 3.31852 | -.11404 -15872 0.39771 | -0.25761 management bank and FlbanC a bank that
LIQUIDITY 0.30333 | -0.22337 | -0.09989 | -3.44381 | 0.54441 b I h I I-’ B M a I I

SIZE 0.43530 | 017872 | -0.60025 | 1.22512 | 0.77877 € Ongs to t € ta 1lan an_co e 10 an_um’ also

PROFITABILITY | 051014 | -348323 | 020618 | -01863 | 0.02273 specialized in assets and financial services, and

Table 7 Table with final centers
Interpretation of clusters

Clusters are arranged according to the level of
strength of the institutions, forming five groups
which are presented below:

Healthy asset and financial services
institutions (corresponds to group 1)

This cluster brings together institutions with
great solvency, low liquidity, not very large in
size and with high profitability.

Although it is a group of institutions that
share the aforementioned characteristics, it
should be noted that this represents few
institutions which are mainly dedicated to assets
and financial services and to support other
institutions. They are mainly comprised of
banks, for instance, Allfunds Bank, Privat Bank
Degroof in 2008 and 2009, and Banca March.
The first institution is specialized in helping
others to access architecture investment funds in
a more secure and efficient way. The second
entity is a bank specialized in asset management.

Not so healthy asset and financial services
institutions (correspond to group 4)

A cluster of institutions whose solvency is
slightly above average, with good liquidity, very
small in size, and poor profitability. Institutions
such as the Spanish Confederation of Savings
Banks (CECA) stand out in this group, which
provided support services to the associated
savings banks, although it should clarified that
away from the cluster center.
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Banco de Madrid.

Institutions bailed-out by
(correspond to group 2)

Europe

This cluster groups institutions with a below
average solvency, above average liquidity, large
institutions, and well below average
profitability.

This group includes the institutions with
which the FOBR used 36.968 million euros of
the 100,000 million credit from financial
assistance requested to Europe. The effects of
restructuring are also represented motivated by
the Royal Decree-Law 2/2012 of February 3 and
the Royal Decree-Law 18/2012 of May 11 which
caused a large increase in provisions. There was
a default in own resources in terms of regulation
and public financial support became necessary.
It is worth noting that the only bailed-out banks
were subsidiaries of savings banks.

Doubtful institutions (correspond to group 3).

This cluster groups institutions with a solvency
below average, liquidity slightly above average,
very large institutions, and above average
profitability.

This group gathers a large number of
institutions, mostly intervened savings banks,
grouped with the country’s large institutions
such as BBVA, Banco Santander and Caixa-
Bank. This situation must be clarified as
institutions such as BBVA and Santander are
shifting away from the cluster center as we move
from 2005 to 2012. In most cases, savings banks
are close to the cluster center.
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This cluster contains both institutions
which survived as banks and savings banks that
had to be bailed-out with public money
injections. At this point, the governance
structure of saving banks which complicated
good corporate governance practices must be
taken into account, as well as restrictions on the
savings banks to obtain first-class resources,
without withholding benefits. Therefore, savings
banks resorted to a high degree of wholesale
funding, being an unstable source in lack of
liquidity situations. Another problem with
savings banks that was pointed put is the lack of
diversification and their high exposure to the
property sector.

Institutional protection schemes (IPS)
are also included, also know as cold mergers.
They were created with the objective of
mutualizing the results, solvency and liquidity,
intended to guarantee solvency and liquidity
through IPS, allowing each savings bank to
maintain its identity and legal status. To prevent
that the creation of new institutions was only
aimed at obtaining funding from the FOBR,
the(Royal Decree-Law 6/2008 of October 10)
established that there must be willingness to
perpetuate the IPS in time. A period of 10 years
was agreed by all institutions making up the IPS,
duly notifying within a period of two years to
leave the IPS.

Thus, savings bank present in this group
in which banks are located, required a
considerable amount of aid, while banks, having
a more flexible financing structures to raise
capital, survived better.

More doubtful institutions (correspond to
group 5)

This cluster gathers institutions with a solvency
well below average, with very poor liquidity, not
very large in size and with average profitability.
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In this group, institutions such as Caja
Ontivent and Caja Pollensa stand out, these are
the only two institutions that still function as
savings banks in Spain. Various foreign bank
branches as Citibank, Deutsche Bank and Lloyds
Bank are also present, due to the aid received in
their countries of origin. Many small banks are
also included, such as Bankoa, a small bank of
Basque origin focused on the industry sector that
was acquired before the crisis by the French
bank Credit Agricole; and some savings banks
until 2009 as Caja Jaén, Caja Avila and Caja
Manlleu, involved in mergers in 2009. It could
be argued that, in this group, savings banks are
scarce, with a strong presence of small and
foreign banks.

Set of clusters analysis

It is observed that property management
institutions do not experience problems due to
not having a real estate portfolio “Group 1" and
"Group 4”. Furthermore, it is observed that
institutions that have been bailed-out by Europe
"Group 27, are institutions that have large real
estate portfolios and institutions that are savings
banks except for two banks that are subsidiaries
of savings banks. This aspect suggests
management problems on savings banks, where
the two only subsidiary banks showed signs of
serious trouble.

Moreover, the cluster of doubtful
institutions “Group 3" (289 cases), in which a
large number of institutions is concentrated
(most savings banks with the IPS formed by
them), did not lead to excellent results. The
economic sense of this scheme may be raised,
and its usefulness in the restructuring process of
the Spanish financial system. It was intended to
cover fund solvency problems with others in
better shape, but as it happened many IPS and
mergers had to be rescued and nationalized.
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Therefore, a recapitalization as it has
been done in other countries, institution by
institution, in an accelerated manner, would have
prevented the problem from worsening. Some
relevant cases due to high cost are Catalunya
Caixa (merger) and Bankia (IPS).

Another issue worth noting is how
institutions belonging to doubtful institutions
"group 3" (with a solvency below average) have
to be bailed-out. This may be due to delayed
recognition of credit impairment. This raises the
issue of the convenience of the system of
provisions based on incurred losses. The new
IFRS 9 system reflects the expected loss as a
method to record credit impairment, one of the
objectives being to avoid delaying the
recognition of credit impairment. The delay in
the recognition of delinquency could also be due
to refinancing; this practice is positive when
seeking to achieve a viable future for the
company. However, according to the IMF, in
was widely used in Spain to delay losses, thus
the royal decrees on provisions were enacted.
The Bank of Spain also modifies the Circular
4/2004 of December 22 of the Bank of Spain
with the Circular 2/2012 of February 29 of the
Bank of Spain in its content regarding provisions
and specially the Circular 6/2012 of September
27 of the Bank of Spain, which calls for banks to
record in the financial statements the refinanced
amounts.

In the group ‘more doubtful institutions’
"Group 5" (180 cases) those savings banks that
survived the crisis are located, Caja Ontivent and
Caja Pollensa, whose distinguishing feature
coincides with that of German savings banks, the
fact that they did not experience growth outside
their regional areas.
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Conclusions

In this study, we have analyzed the annual
accounts of banks and savings banks in the
Spanish financial system in the time interval
between 2005 and 2012. To do this, we used a
series of financial ratios on which a factor
analysis has been applied, intended to reduce the
number of dimensions and obtaining the latent
structure of the data.

The dimensions obtained were as
follows: Solvency (Factor 1) Liquidity (Factor
2), Size (Factor 4) and Profitability (Factor 4).

Through factor analysis it can be
observed how economic profitability is
positively related to solvency, suggesting its
utility to fix the remuneration of executives,
rather than financial profitability.

Once these five dimensions were
obtained, a k-means analysis on financial
institutions was applied, obtaining five groups
which were named: Healthy asset and financial
services institutions (Group 1), Not so healthy
asset and financial services institutions (Group
4), Institutions bailed-out by Europe (Group 2),
Doubtful institutions (Group 3), and More
doubtful institutions (Group 5), with solvency
and liquidity being the dimensions that create the
most differences among the groups.

In the group of institutions with healthy
heritage services, small institutions with great
solvency, high profitability, and little liquidity
are gathered. This group has a reduced number
of institutions dedicated to wealth management
and investment fund placement.

The group of institutions of less healthy
heritage services gathers small institutions that
have a solvency slightly above average, good
liquidity, but with poor profitability.
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In this group there are very few entities,
which highlights the ECSC, an organization that
provides services to the savings banks and
subsidiaries of foreign banks engaged in wealth
management.

In the group of institutions rescued by
Europe, institutions with a solvency below
average cluster are gathered. They are large
institutions with good liquidity and a very bad
performance. This group includes institutions
that have received a bailout from Europe. They
are institutions that had large real estate
portfolios, being savings banks, except for only
two banks that are subsidiaries of savings banks.
This aspect suggests management problems on
savings banks, where the two only subsidiary
banks showed signs of serious trouble.

The restructuring of the financial system
through the IPS and mergers is questioned as
some of the participating institutions have been
rescued by Europe. This fact arises the question
that perhaps, as in the case of Bankia and Caixa
Catalunya, a quick institution by institution
resolution might have avoided the problem
which originated through grouping with other
institutions which, in turn, had solvency
problems.

The abrupt passage of institutions from
the group of doubtful institutions to the group of
institutions bailed-out by Europe, as those
institutions were having huge losses, raises the
problem of delayed recognition of losses through
impairment on loans and the possible use of
refinancing. These facts may have caused a
delay in the recognition of delinquency in the
system, something that the royal decrees on
provisions aimed to amend, together with the
planned change in the systems of provisions at
an international level.

June 2015 Vol.6 No.14 1196-1210

The group of doubtful institutions
gathers a large number of institutions that have a
solvency below average and are large
institutions whose liquidity is slightly above
average. This group contains the bulk of the
savings banks and large banks (although farther
from the center of the cluster). It should be
stressed that lower solvency implies an increase
in liquidity, since an increase in the latter is
quicker in times of crisis. The lower solvency of
these institutions is also of note, coinciding with
a larger size, which can be explained by the
implicit support of the State for the large
institutions.

The group of more doubtful institutions
gathers those with worst solvency than those
from the group of doubtful institutions. It shows
small institutions with poor liquidity, but with
average profitability. Within this group there are
two savings banks worth noting, the only ones
that have survived: Caja Ontivent and Caja
Pollensa, whose distinguishing feature coincides
with that of German savings banks, the fact that
they did not experience growth outside their
regional areas. Small banks and foreign banks
are also present, the latter receiving aid from
their countries of origin.
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AVERAGE RATIO BY TYPE OF INSTITUTION
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DISTRIBUTION OF THE NO. OF INSTITUTIONS OF EACH GROUP BY TYPE OF
INSTITUTION
Cluster
Total
1 2 3 4 5

BANK 26 10 68 18] 121 243
INSTITUTION

SAVINGS BANK 0 11 221 3 59 294

Total 25 21 289 21| 180 537
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DISTRIBUTION OF THE NO. OF INSTITUTIONS OF EACH GROUP BY YEAR
Cluster
Total
1 2 3 4 5
2005 5 1 41 0 30 77
2008 4 0 39 0 35 78
2007 5 0 45 1 24 75
2008 3 0 49 0 24 756
Year

2008 3 1 48 2 23 77
2010 2 2 23 ] 16 48
2011 2 5 29 5 14 55
2012 2 12 15 8 14 51
Total 26 21 289 21 180 237
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The quality of the mexican strawberry

SALINAS-CALLEJAS, Edmar*+*, TAVERA-CORTES, Maria Elena™, ALVARADO-RAYA, Horacio
Eliseo ™ and ESCAMILLA-GARCIA, Pablo Emilio™™™

* Universidad Auténoma Metropolitana-Azcapotzalco, San Pablo Avenue No. 180, Reynosa Tamaulipas, Z.C. 02200,
Azcapotzalco, Federal District, México. 5318 9130 Ext. 119

" Instituto Politécnico Nacional, -UPIICSA, Té Avenue No. 950, Granjas México, Z.C. 08400, Delegacion Iztacalco, Federal
District, México. 56242000 Ext. 70265,

" Universidad Auténoma Chapingo, km 38.5 road México - Texcoco. Z.C. 56230, Chapingo, State of Mexico, México. 01
(595) 952-1500 Ext. 5289,

" Instituto Politécnico Nacional, -UPIICSA, Té Avenue No. 950, Granjas México, Z.C. 08400, Delegacién lztacalco,
Federal District, México. 56242000 Ext. 70265,

Received January 8, 2014; Accepted June 12, 2015

Abstract

Strawberry production in Mexico to be exported goes back to the fifties. Nowadays the production has
expanded from two to six states in Mexico. The strawberry grown in Mexico is appreciated and valued
in the international market due to quality achieved in the crop. Nevertheless, the technological lag has a
significant negative impact on farming activities. Therefore, it is necessary to incorporate a technological
innovation process which allows crops to be grown with efficient yields which lead to achieve
competitiveness. Currently, new production processes have been undertaken, which are focused on the
characteristic of the crop in order to diversify products according to the environmental conditions and
the weather of each growing region. Such situation implies a positive impact on the yields obtained, the
quality and the competitiveness achieved.

Strawberry production, Mexican strawberry, agricultural production, competitiveness,
harmlessness.
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Introduction

Mexico has produced strawberry since the
decade of the forties. From the early fifties the
cultivation was extended and focused on the
domestic market, however in the late fifties,
commercial companies began the exportation
process. lrapuato became the main strawberry
producer for domestic consumption whereas
Zamora became the main producer for
exportation. Other communities that have started
the cultivation, production and marketing of
strawberries, include the states of Baja
California, Baja California Sur, Guanajuato,
Jalisco, Mexico, Michoacan and Morelos.

This paper shows the quality achieved by
the Mexican strawberry according to significant
parameters including: size, uniformity, color,
texture, aroma and flavor. In addition, the paper
highlights the main issues to be faced in order to
maintain and to improve cultivation processes.
Such issues are approached by the analysis of
aspects such as: competitiveness, the physical
yield per hectare, quality and safety vegetative
material.

One limitation that national producers
must face since the beginning of the process, is
the dependency on the importation of vegetative
materials, which have to be adapted to local and
regional microclimates. The undeveloped status
of research projects focusing of strawberry
production has led to the lack of technological
capabilities intended to produce own plant
varieties, which negatively impacts the
production costs.

The strawberry is a vegetable that is
eaten as fruit due to its nature and characteristics.
It is accepted worldwide and there is a high
demand in developed countries. The main
producers in the American Continent include:
Canada, USA, Mexico, Guatemala, Costa Rica
and Chile.
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However, the Mexican strawberry was
able to develop a competitive advantage because
of its quality, which is given by the
microclimates of Irapuato and Zamora;
condition which enabled the particularly market
positioning in the United States.

The strawberries has a set of qualities
that make it appetizing due to its taste and
consistency; in addition, it has a significant
nutritional content, especially its vitamin and
mineral content helps in the prevention of
diseases such as cancer and arthritis. Its
consumption is part of balanced diets of
consumers in developed countries.

This paper analyzes the production of
strawberries and the market conditions in an
international and national context in order to
determine key aspects associated with this crop.
In addition, the characteristics, problems and
challenges for the quality of Mexican strawberry
are addressed.

The international context of strawberry

Originally, the strawberry was from Europe. Its
consumption is antique specifically in the Alpine
region. Nowadays, there are 30 countries, which
produce strawberry; Mexico is one of the main
eleven producers worldwide. The United States,
Spain, South Korea, Russia, Japan, Poland,
Mexico, Italy, Turkey, Morocco and Germany
generate 78% of world production of strawberry.

The production and consumption of
strawberries have grown given different aspects:
the increase of population, social status,
changing food consumption patterns towards
balanced diets, preventive health care, factors;
such factor have encouraged the consumption of
fruit, particularly strawberry consumption.

Salinas-Callejas, Edmar, Tavera-Cortés, Maria Elena, Alvarado-Raya,
Horacio Eliseo and Escamilla-Garcia, Pablo Emilio. The quality of the
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Therefore the expansion of the demand
encourages the production and the cost-benefit
approach provides an attractive profitability.

The United States has been an important
actor in the world market, in production, exports
and imports. Together European countries like
Germany, Spain, Italy, France, Poland and

Russia overcome the United States in
production. In Asia the main producers include
South Korea, Japan, Turkey and China; in Africa
Morocco is identified an important producer
whereas in Latin America Mexico, Guatemala,
Chile, Costa Rica and Argentina are major
producers.

The world production raises 4.5 million
tons, 20% of which is exported, 80% is for
domestic consumption. This is given by the fact
that the USA, Europe and Japan, which are
developed economies, produce 70% of the
strawberry production, from which 90% is for
domestically consumed, thus the most important
strawberry market is represented by the
developed world. The developing countries
produce strawberries for exportation and its
consumption is limited within domestic markets.

World production of strawberry has been
expanding from 2.3 million tons at the beginning
of the nineties, to 4.5 million tons nowadays.
Despite the years of decline such as 1996, 2003
and 2005 where the global economic downturn
has impacted exports of strawberries, the
proportion of exports has also grown from
500,000 tons to 800,000 tons (Figure 1).
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Figure 1. World production of strawberry (thousand of tons)
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The demand of strawberry varies
depending on the quality and the capacity of
commercialization. Strawberry produced in
France and Italy are highly prized in the
international market, and in a smaller proportion
the United States and Spain. On the other hand,
among the developing countries, Morocco and
Mexico are the main exporters of strawberry. In
addition, the United States and Europe are the
largest importers of strawberry with 75% of the
world imports.

Figure 2 shows the participation of
strawberry-producing countries in the world
during the first decade of the XXI century; on
average the USA and Europe account for 70% of
the world production.

Figure 2. Strawberry-producing countries
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Together, the USA and Europe are
identified as the main exporters; Spain is the
major exporter worldwide with 37% of the total
exports. Mexico is located in the sixth place with
7% of the total (Figure 3).
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Figure 3. Exports of strawberry
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The USA and Europe are also the main
importers of strawberry and they consume
mostly the majority of their domestic
productions. Developing countries including
Mexico, Morocco, Turkey, Chile and recently
China, complement the consumption of markets
in developed countries.

Figure 4. Imports of strawberry
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The strawberry production in Mexico

Strawberry was introduced into Mexico during
the Second World War. It was introduced into
the state of Guanajuato and Michoacan. The
commercialization for domestic consumption
began on the fifties. It was in the late fifties when
some marketing and processing transnational
companies settled in the city of Zamora in the
municipality of the same name in Michoacan.
These companies organized the production and
processing of fresh strawberry to be exported to
the United States in the winter period, which is
when US production declines.
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Some companies also settled in the city
of Guanajuato in Irapuato. Zamora has been
distinguished by his production focused on
exportations whereas Iraputo is identified as a
producer for domestic consumption.

The original European varieties have
been combined locally, which has resulted in the
production of multiple varieties that have been
refined in order to increase the efficiency of the
plant, and to improve quality. The varieties used
in Mexico have changed, an initial variety was
the variety Fresno, then others were introduced
including the “Pico de Pajaro” (Spanish for Bird
Beak), Parker, Chandler, Douglas, “la Selva”
(Spanish for the jungle), “la 0so” (Spanish for
Bear), the Camarosa, among others.

The strawberry production in Mexico has
defined several cycles, the cycle of initial
commercialization was in the fifties; then a
boom cycle for exportation appeared during the
seventies, however, such a boom cycle was
characterized by the foreign investment. It was
during the late  seventies that the
commercialization was exclusively national
however, in the nineties; the production was
again dominated by transnational enterprises due
to the globalization context, situation that
remains.

During the first export boom
approximately 5000 hectares were grown in
Michoacéan and Guanajuato; then the production
was halved until the introduction of the NAFTA,
when the production raised approximately 7000
hectares. In addition, new States, including Baja
California Norte, Baja California Sur, Mexico
and Morelos, initiated the production of
strawberry.
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The Zamora Valley in the State of
Michoacan remains as the leading producer and
exporter of strawberries. Michoacén, with an
area ranging from 2000 to 2500 hectares,
produces half of the domestic production and
70% of the total exports, these levels of
production are followed by Baja California Sur
and Baja California Norte. The State of Mexico
and Morelos have focused on production for
domestic consumption.

The physical yield per hectare in other
countries has increased significantly; in the last
20 years, the yield increased from 40 tons per
hectare (t / ha) in California, United States up to
60 ton/ha in China (recently incorporated in
strawberry production). In Mexico the average
yield is 25 ton/ha, Baja California reaches yields
of 45 ton/ha, Michoacén is located within the
national average, even though some yields from
producers in the Zamora Valley exceed 60
tons/ha.

Figure 5. Strawberry production per State
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This situation led the most advantaged
producers to apply technological innovations in
the production process, which resulted in 1) the
production of most resistant varieties with higher
yields, 2) the improvement of strategies and
schemes of commercialization, 3) the capture of
higher investment levels, and 4) the extension of
areas for cultivation in the whole country.

The strawberry production has been
duplicated in the last 20 years, from 100
thousand to 200 thousand tons.
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The cultivation area was almost
triplicated from 2500 to 7400 hectares in its
highest point, with an average area of 7000 ha
during the last five years (Gonzalez, 2010). The
production and exports were negatively
impacted by the recession in 2008- 2009, during
2010 and 2011 there was a recovery period;
however, if the negative situation appears again
due to the economic recession of the United
Stated, the exports and production would
decrease again not only in Mexico but also
worldwide given the uncertainty in European
economies (figure 6).

Figure 6. Strawberry production in Mexico (tons)
200000

150000 ¢
100000 |
50000

mmmmmmmmmmmmmmmmmmmmm

T B T o B = B O N SR (R o R SR~ S o o

The physical yield per hectare has
increased. During the seventies, the average
yield per hectare was 18 tons whereas in the
eighties was 24 tons. During the nineties, the
average yield was 28 tons with yields up to 40
tons per hectare. During the first decade of XXI
century the average yield per hectare is 30 tons,
however, certain producers reach 70 tons per
hectare (Gonzalez, 2010) (Medina y Aguirre,
2007). These differences are due to
disadvantaged producers in terms of area,
quality of vegetable materials, expenses in
growing and harvesting activities; situation that
impact negatively on the physical yield per
hectare (Figures 7, 8 and 9).
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Figure 7. Physical yield of strawberry in Mexico (fon/ha)
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Figure 9. Physical yield per hectare 2000-2010
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Regarding to the prices of the strawberry,
the quality of the product defines the price levels.
In this way, the valuation of the Mexican
strawberry is ranked fifth worldwide. The
highest valuation is located in European
countries and in the United States (Figure 10).

Figure 10. International prices of strawberry (US dollars per fon)
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The market of the Mexican strawberry

The United States are the main market of the
Mexico strawberry. The strawberry
consumption in North American, represent the
11.3% from all fruit consumption (the fourth
most consumed), the North American strawberry
imports represent 20% of its consumption, and
the remaining is domestic production. Mexico
provides the 80% of all strawberry imports in
The United States. Canada imports 96% from
The United States and 4% from Mexico.

Figure 11 shows the strawberry imports
in the United States according to country of
origin. Mainly the imports (92%) come from
three  Latin-American  countries;  Mexico,
Argentina and Chile, the remaining comes from
different countries from which China begins to
highlight.

Figure 11. Strawberry imports in the United States
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Chile 4%
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4%
6%

Argentina
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Figure 12 shows the distribution in the
consumption of strawberry per region. The
Northeast region (23%), the Great-Lakes region
(16%) and the Southeast region (13%), together
represent the 52% of the entire consumption in
the United States. California, which in the main
producing region, represents 11% of the national
consumption only.

The Northeast region and the Great-
Lakes region are the main areas and due to
climatic seasons during the winter, they may be
potential markets for strawberry imports (see
table 1).
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Figure 12. Regional consumption of strawberry in the United States
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Figure 13 shows the consumption of
strawberry according to type of fruit. The
strawberry represents the fourth most consumed
fruit after grapes, nuts and apples. The single
consumption of strawberry is equivalent to the
consumption of cherries, blackberries, and
peaches.

Figure 13. Fruit consumption in the United States
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The determining factors for the fruit
demand include: demand of processed fruits,
diet trends, availability of information,
demographic trends, prices, exchange rates,
motivations and attitudes (UARPFHVZ, 2009).

The demand of processed fruit is for the
elaboration of juices, canned products, trends in
diets, sweets, yogurt, soft drinks, and ice creams.
There is a trend to increase the demand of
strawberry due to the growing of the market. A
demand expansion of 5% is expected in average
in the following years. Balance diets have
impacted on the fruit consumption; the per-
capita consumption of fruits in the United States
grew from 169 pounds in the last decade to 180
pound in the present decade, and the trends
shows a continuous growing in following years
(UARPFHVZ, 2009).
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Consumers  have  increased  the
consumption of fresh and processed fruits due to
health and diet issues, and although there is not
an homogenous impacts from all kind of fruits,
apples, pears and bananas have impacted
significantly on consumption trends.

The demographic growth in the United
States has positively impacted on the demand of
fruits and nuts. Fruit has become a staple
product, in any case, if the prices increase, the
consumers will purchase a different variety of
fruits.

The exchange rate can affect the demand.
The exchange rate in the United States have
favored imports due to devaluations in
producing countries, its effect is adverse with
respect to exports, provided that its price
elasticity of demand abroad is not inelastic.

Table 1. Strawberry consuming regions

Region Northeast Great Southeast Middle- Califomia West Centre- Plamns
e South

State New York  lnois  Florida Teunessee  Califomia Washington Texas Kansas
Pennsylvania  Ohio Georgia  Louisiana Arizona  Oklahoma  Nebraska
New Jersey  Michigan  North Mississippi Colorado South
G
Massachuset  Indiana  Virginia  Arkansas Utah North
Maryland ~ Wisconsin  Alabama Nevada
Connecticut ~ Minnesota  South New
arolina éxic
Maine lowa Kentucky Idaho
New
Hampshire
Delaware Wyoming
Vermont

Rhode Island
West Virginia

Dastrict of
Columbia

Fruit consumption is greater in women
than in men and it must be noted that the
majority of population is composed by women.
The consumption also has a greater demand in
children and in the elderly, by the properties and
benefits, on the one hand women tend to care
more about their weight than men, on the other
hand, the consumption in children is represented
as a very good substitute for candy and elderly
consume fruit for health and taste.
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The quality of the Mexican strawberry

The United States are the main export
destination of Mexican strawberries, the
NAFTA helped to increase the Mexican
strawberry exports. The participation of such
exports has turned Mexico into the main supplier
of strawberries in the North American market.

The acceptance of the Mexican
strawberries among a strong international
competition is represented by the quality.
Particularly the entry of Mexican strawberries to
the US market is carried out on November and
December, which is when the fruits reach their
highest quality to be consumed as fresh
strawberry. After that, although the quality
drops, the Mexican strawberry remains
competitive in the period from January to April.
Strawberry quality depends on several factors,
which can be integrated into three groups, one
group is the quality of planting material which
impacts on the growing, resistance to pests and
the development of the fruit; a second group is
represented by the environmental conditions that
will influence the development of the plant, the
temperature, the insolation, the light and the
humidity; a third group is represented by the
cares which should be taken in the growing and
harvesting (Rodriguez, 2010).

Currently there are about 1,000 varieties
of strawberry plants in the world, these varieties
are developed according to weather conditions
and the demands of market competitiveness.
Mexico has imported vegetative material, the
variety “Fresno” was predominant in the sixties
and seventies, then other varieties came like the
“Pico de Pajaro”, “Parker”, “Chandler”,
“Douglas”, “la Selva” “la o0s0”, nowadays
varieties including the “Alvion”, “Aromas”,
“Camino Real”, “Diamond”, “Camarosa” and
“Festival” predominate.
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The “Colegio de Postgraduados -
ColPos” in the State of Mexico (Spanish for
Graduate College) has initiated the development
of plant materials for the cultivation of
strawberries and created two varieties: the
CPZamorana and the CPJacona, which have
been successfully tested and have been adopted
by Mexican producers.

This aspect has been one significant
weakness of strawberry production in Mexico,
the import of plant material adversely impact on
productions costs because the excessive price of
such materials, in addition the material must be
constantly renovated in order to acquire more
pest-resistant varieties with fastest growing as
well as better performance.

In this context, the contribution of the
ColPos is not only important but strategically
vital to reduce costs and produce more varieties
suitable to microclimatic characteristics of
regions where the crop is cultivated. The plant
should be rich in saccharose and urea to
accumulate a good amount of starch in the fruit;
winter temperatures favor its development,
allowing obtaining a quality fruit since the first
flowering and until subsequent blooms.

The first stage is the spread of varieties
acquired in the vivarium, the quality of the plants
is favorable in a high altitude vivarium, the
resistance to diseases and pests and the
performance and yields of the main plant, are
critical factors. There are varieties that are
suitable for its cultivation in summer, whereas
others are development more efficiently during
winter. In Mexico, for marketing reasons in the
United States, the cultivation is done in autumn
and winter, when demand of strawberry grows
due to climatic factors, since during this period
its production is limited to the State of Florida.
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Strawberry can be grown in opencast, in
tunnels or in greenhouses. It has been shown that
yields and quality are improved in tunnels or in
greenhouses against the yields and quality from
opencast systems. Technological changes in
strawberry production, through tunnels with
irrigation system and the use of agrochemicals,
have helped raise yields significantly.

Thus, the quality of strawberry depends
on multiple factors that take place in the cycle of
reproduction, cultivation and harvest. On the one
hand, the resistance to diseases and pests
depends on the quality of the plant material; on
the other hand, the season of cultivation (Winter
or summer) depends on the type of variety. In
addition, the yields in fruits and plants depend on
genetic quality, and the density per area, the
number of blooms, the size, volume and taste of
the fruit, depend on the cultivation techniques.
The climatic factors also impact on the yields
and quality (Rodriguez, 2010) and
(UARPFHVZ, 2009) (Figure 14 and 15).

The  commercial  importance  of
Strawberry has increased due to nutritional
qualities and its characteristics to prevent
diseases. Strawberry is rich in vitamins and
minerals, and help to prevent cancer and
rheumatoid arthritis. The increasing
consumption of fruits in the basic diet of the
population to achieve a healthy life, enables a
potential increase in consumption. This is a
powerful reason to encourage research focused
on the plant and focused on generating varieties
of competitive plants. Hence the importance of
the development of research projects in Mexico
focused on r the creation of plant materials.

It must be noted that the increase in
yields and in quality involves investments in
science and technology and the rising in
production costs. However.
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This financial increase is offset by the
increase in yields, which enables the coverage of
unit costs and/or the improvement of the quality
of strawberries and the improvement of
international prices which impact on the cost-
benefit relation. The varieties used for export
production in Mexico, are for growing in an
autumn-winter cultivation cycle, the fruit quality
is high due to weather conditions and the yield
depends on the intrinsic quality of the plant
material, techniques and inputs applied to the
crop. Activities of cutting transport and storage
of strawberries should be carried out very
carefully in order to avoid damages in the fruit
(Figure 14 and 15).

Figure 14. Factors that impact on the quality product

Plant

* Vogetative material

Environment

* Climatic conditions

Productive organization

* Production system an
the cultivation an

The quality of the fruit depends on the
size, shape, consistency, color, maturity, brix
levels, and season of harvest. The first bloom
provides the highest quality and the fruit is used
in confectionary, basis for yogurt and frozen
strawberries. The second bloom provides fruit to
supply national markets, although the quality is
lower, the fruit is consumed as fresh fruit or
dehydrated fruit. The third and subsequent
blooms generate fruit to produce marmalades
and purees (UARPFHVZ, 2009).
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Figure 15. Description of the factors that impact on the quality product
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The strawberry consumption criteria in
confectionary are given by the shape, size, color,
and consistency. Restaurants and hotels use
strawberries in desserts and salads, given the
size, smell, color, and consistency; whereas
industries of juices, ice creams and candies,
select the strawberries because of the smell,
flavor, and yield.

Strawberry has different consumption
forms, which include: fresh fruit, frozen fruit,
semi-processed fruit, and processed fruit. The
fresh fruit with the highest quality, and which is
used in confectionary, should have a proper size,
color, consistency and flavor.

This type of fruit is also required by
restaurants and hotels to be offered as dessert or
salad. The ice cream production requires
strawberries with good quality in the same way
that in domestic markets.

The frozen strawberry represents an
advantage due to its capacity of being storage
during large periods of time. The frozen
strawberry guarantees a constant supply; in
addition, it can be used in the production of soft
drinks, juices and candies. There is a high
demand of this type of strawberry to produce
yogurt and flavored milk. However, the main
disadvantage is given by the expenses for
congelation and storage for large periods of time.
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The semi-processed strawberry is used as
a base for yogurts and dairy desserts; it is also
used in cereals. The semi-processed strawberry
is more expensive than the fresh one due to the
necessity of special treatments which implies an
added value.

The processed strawberry is used as
dehydrated fruit to be used in candies and
confectionery. This fruit is combined with
chocolate, sugar, salt and chili, strawberry
covered in chocolate, candied fruit and chamoy.
Strawberries sold in the United States can be
qualified or not qualified. Qualified strawberries
have a higher price in the market; the qualified
strawberries are classified into US No. 1 and US
No. 2. The US No. 1 includes firm fruits with a
medium degree of maturity, without mold,
without damage, without damage caused by dirt,
moisture, foreign matter, diseases, insects or
mechanical damage. Each fruit has to have three
quarters of surface pink or red (Table 2).

The US No. 2 includes strawberries
which are free of decay, severe damage caused
by dirt, disease, insects, mechanical or other
means. Each fruit has at least half of the surface
pink or red.

The combined US relates to the
combination of No 1 and No 2, except for size,
given that at least 80% of the fruit must meet the
requirements of the US No 1.
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Table 2. Strawberry quality degrees
Degree Size Defects Off-Size
Allowance Allowance

USNo. 1 The mmmum Up to 10% of the No more than 5% in
diameter of each strawberry in each each batch can be
fruit 15 not less than batch cannot meet off-size
3/4 the requirements.

Up to 5% of
strawberry with
serious defects.

Up to 2% of
strawberries  with
deterioration.

US Combined The minimum  Up to 10% of the No more than 5% in
diameter of each strawberries with each batch can be
fruit 1s not less than severe damage in off-size
3/4 each batch

Up to 20% of

strawberry with

lesser diameter n

damaged strawberry

Up to 35% of

strawberries U No 2

1 each batch

US No. 2 The minimum Up to 10% of the No more than 5% in

diameter of each strawberry with frt each batch can be
fruit is not less than badly damaged. off-size
5/8 Up to 30% of

damaged fruit with

smaller diameter.

Up to 3% of

strawbemmes  with

The harmless of the Mexican strawberry

According to the PAHO (Pan-American Health
Organization), food harmlessness can be defined
as the aptitude that food has to be consumed
without causing any type of disease.

The lack of food harmlessness, results in
significant health risks due to possible diseases
generated (Rivero, 2004).

The lack of harmlessness represents
severe affectations on developing economies
due to, this lack involves: health risks in
consumers, medical costs, loss of productivity.
The lack of harmlessness also involves the
possible destruction of the product in
international docks which implies commercial
losses and negative affectations on tourist
activities (Rivero, 2004).

Food is considered to be harmless with
there is not negative affectations when is
consumed by human beings.
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Harmlessness includes three main
characteristics: 1) the food should meet
standards of hygienic quality, 2) the food must
be nutritive, 3) it must be sensually and
culturally accepted (Téllez, 2009).

Activities to ensure the food
harmlessness are fundamental factor to produce
quality products, nevertheless, if the product is
harmful regardless the quality, it has to be
withdrawn from the production and distribution
system.

Consumers point out that the main threat
to the food security is of microbiological nature.
There have been disease epidemics caused by
food in which, specifically the food has been
identified as the source of the pathogen (Kader,
2002). The Mexican strawberry has achieved a
significant presence in international markets due
to quality and the fulfilment of requirements in
harmlessness tests. When problems related to
harmfulness appear in an specific region or
locality, local governments control the situation
by the prohibition of commercialization.

Conclusions

Strawberry production has increased worldwide,
over the past 20 years has almost doubled from
2.4 million tons to almost 4.5 million tons, the
physical yield per hectare also doubled from 30
ton/ha in the decade of the nineties to 60 ton/ha
in the first decade of XXI century.

Strawberry production in Mexico has
also increased in volume, physical yield, sown
and harvested area, and strawberry producing
states. In volume, the production nearly doubled
from 100 000 tons per year to 180 thousand tons,
yield terms.
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The production increased from 20 ton/ha
to 40 ton/ha on average, in area terms the
production increased from 2000 hectares to 7400
hectares and from only two producing States,
nowadays there six producing States.

There was a significant increase in the
production indicators of Strawberry in a national
and international context; such an increase was
given by: the economic globalization, the
NAFTA, the changes in eating habits of the
population, the standards of quality and
harmlessness of the product, the costs and
competitive prices.

Mexican strawberry has maintained its
standards of quality and safety in the
international market, which is reflected in its
acceptance and the increasing production, area
and physical yield per hectare. Currently, a
production process of vegetative varieties has
started. These varieties are based on specific
conditions of each producing region; in addition
these  varieties can  favorably  affect
competitiveness in the global market by
reducing costs, improving the yield and the
quality of strawberries.
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