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ABSTRACT

This paper discusses the apparent disconnection between disaster risk management research and the
lack of tools for business continuity after disastrous events in Chile. As disasters are a common occur-
rence in business development, local firms are becoming aware of the need for having tools for pre-
paredness and mitigation of negative effects of disasters. Nevertheless, in Chile, this private awareness
seems to be part of the business aptitude of large-sized firms rather SMEs. Some of the arguments
presented here illustrate this gap between local firms and their need to integrate business continuity
management into their business operations and their decision making to cope with disaster risks. In this
vein, this document argues the need for innovative academic offerings in Chile and presents a proposal to
advance in linking disaster risk management and business education at the University of Chile. This pro-
gram is developed in the medium-term for each of its components, starting with undergraduate students
and achieving major actions with public and private stakeholders in a progressive ladder of initiatives.

KEYWORDS
Business Education; Disaster Risk Management; Innovation and Business Continuity Planning.

RESUMEN

Este documento discute acerca de la aparente desconexion entre la agenda de investigacion para la
gestion de riesgos de desastres y la carencia de herramientas para la continuidad de negocios pos-
terior a eventos de desastre en Chile. En tanto los desastres son una instancia comdn en el desarrollo
de los negocios, las empresas locales son cada vez mas conscientes de la necesidad de contar con
herramientas para su preparacion y para la mitigacion de los efectos negativos de los desastres. Sin
embargo, en Chile esta conciencia privada parece ser parte de la actitud de negocios de las empresas
de mayor tamafio mas que de las PYME. Algunos de los argumentos presentados evidencian este vacio
entre las empresas locales y su necesidad de integrar la gestion para la continuidad de negocio en sus
operaciones y toma de decisiones para sobreponerse a los riesgos de desastre. En este contexto, este
documento argumenta sobre la necesidad de ofertas académicas innovadoras en Chile y presenta una
propuesta para avanzar en la vinculacion entre la gestion del riesgo de desastres y la educacién en
negocios en la Universidad de Chile. Este programa es desarrollado en el mediano plazo en cada uno de
sus componentes, se inicia con los estudiantes de pregrado y desarrolla acciones de mayor envergadura
con agentes publicos y privados en una secuencia progresiva de iniciativas.
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Educacion de Negocios; Gestion del Riesgo de Desastres; Innovacion y Planeacidn de Continuidad de Negocio.
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INTRODUCTION

Latin America faces an increasing number of disasters related to anthropic, so-
cio-natural and natural origins. In fact, since the 90’s, these devastating events have
been linked to a great amount of national loss, both human and economic. Some
arguments that explain this situation are the process of continuing growth of cities
in regions with a history of natural hazards, and the weakness of local planning tools
to guide the appropriate location and organization of the economic activities, mainly
in areas of exposure. A clear synthesis in terms of understanding the scope of this
situation is stated by Wilches-Chaux (1992) and Chardon (2008) defining natural
disasters as socially-constructed events rather than purely natural ones.

Economic activities are one of the dimensions strongly affected by the occur-
rence of an event of natural origin. However, the field is still open regarding the
research of linkages between industrial location, private and public investments,
and disaster risk in cities. That knowledge may be helpful in building resilient local
businesses and regions (GAR, 2013). In recent years, authorities and investors have
become more aware of the importance of taking into account extreme events as a
real threat to business and the economy. This change in perspective consists of
assuming that natural phenomena will cause structural and economic damage in
both the short and long term.

In this context, considering the structure of Chilean economy and the perfor-
mance of firms and entrepreneurs, one of the emerging questions is how to prevent,
support and minimize the economic impact of natural and industrial disasters in
affected regions, mainly in SMEs and the local labor market. Thus, risk management
aims to organize and strengthen the joint work of different stakeholders located at
regional level, such as social, political and business bodies. Then, the scope of work
must be inter-agency and inter-sectoral, since collaborative and coordinated actions
may help in developing effective risk management initiatives. In addition, as stated
by Cardona (2008), a multi-tier governmental coordination is also important because
the decentralization of initiatives benefit local government and communities in de-
ploying context-specific actions oriented to manage risks, guarantee part of local in-
vestments and, ultimately, achieve effective results in the management of local risks.

The goal of this paper is to guide the higher education community toward im-
proved understanding of disasters and the complex issues involved in disaster risk
management. The Interdisciplinary Risk Disaster Reduction Program, the Vice-Pres-
idency of Research and Development and the Department of Geography of the Uni-
versity support this initiative. The program is structured upon a seminar that will be
grounded in a multidisciplinary perspective to be built in the medium term within
the University. The key idea is to develop an innovative approach to mainstream
disaster risk management content into undergraduate and graduate students, linked
to risk management, geography and business, and other academic offerings within
the University. As a result, we expect to generate a close relationship with public and
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private stakeholders located in affected or potentially affected areas in Chile in order
to channel business continuity and risk prevention tools.

In the following, this paper argues about the need of linking business education
and disaster risk reduction. Then it presents the methodology used to understand
the importance of developing innovative curricula offerings that integrate disaster
risk management and business continuity in Chile. The following sections develop
a conceptual framework for understanding the role of disaster risk management in
business education within the specific Chilean policy context. The next part tests the
framework for the case studies. And the final section contains the conclusions and
recommendations for an innovative academic offering in Disaster Risk Management
and Business Education.

LINKING RISK REDUCTION AND BUSINESS EDUCATION

Natural hazards and risk management literature seem to concentrate a research
agenda on understanding triggering factors of the geographical space that caus-
es events with negative consequences for human beings. Several knowledge bodies
from social sciences show important advances in their quest of to relate the scope
and extent of risk management. One such field of potential enlargement is with re-
gard to local businesses and disaster risks reduction. In this vein, a sustainable de-
velopment perspective may help in clarifying what factors should be considered to
strengthen the economic development of communities in balance with their envi-
ronment. On the one hand, local economic development initiatives may be linked
in order to define the extent of actions required to strengthen local firms, their pro-
ductive and technological strategies, their ability to generate employment, and the
infrastructure necessary to ensure that the local economy does not collapse against
any natural and/or industrial event that can unexpectedly and negatively affect a
region. Then again, from a more private perspective, activities could be tied to the
development of more comprehensive management tools articulated with the usual
dimensions of business risks assessment -such as financial, credits and operation-
al. From this perspective, academia and policy makers can provide a set of tools
that facilitate companies to contextualize and evaluate their investments plans, their
plant and facility location alternatives, and the quantification of key resources that
enable them to prevent negative effects on business productivity due to any disas-
trous event caused by natural or human action.

In Chile, there is evidence of a lack of risk management practices in economic
activities. This weakness is both in the private and public sectors. The former, tend
to locate and build productive infrastructure investments in areas that are prone to
earthquake risks, landslides or tsunamis. The explanation for this situation is the
structure of our endowment economy and the location of resources typically found
in fault zones, in coastal areas, or high-altitude mountainous regions. On the other
hand, the public sector has not taken an active role in designing preventive man-
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agement tools regarding natural hazards. Usually, preventive actions are linked to
signaling areas that have been previously affected by tsunamis. However, the popula-
tion and the private sector do not have public tools to develop proper resilient skills
against the outbreak of natural disasters.

In addition, the academic sector has mainly focused its research on the caus-
es of disasters, but it is also necessary to advance initiatives for college students’
education coupled with training strategies focused on entrepreneurs and workers,
to develop management tools that combine and link the aspects of businesses and
consequences derived from natural or industrial disasters. In this context, the main
approach of this program presented by University of Chile is related to the theme of
Business Continuity Planning: its importance and relevance and the need to include
it into business management before and after shock events. In general terms, there
are two key elements to take into account regarding the arguments of this proposal:

1. The difficulty of SMEs to incorporate tools for risk management and strength-
en resilient business strategies within their geographical context. This situ-
ation contrasts with the position of medium and large businesses, that giv-
en their increasing returns to scale in their productive activities, may have
enough surplus to incorporate risk, as a part of its board of business manage-
ment indicators (KPI - Key Performance Indicators). This discussion is linked
to the innovation theory and the actual capacity of SMEs to adopt new tools
for managing and permanence of their business. Business innovation capabil-
ity can constitute a significant factor in generating changes in the business
strategies of local firms that are located in areas of risk. In this particular case,
the example will focus on the Mining Industry in the Region of Tarapacé. Min-
ing companies require security measures and international certifications of
quality management and environmental standards to their suppliers. Howev-
er, these investments are not translated into safer value chains and/or resilient
activities to the effects of natural disasters. In fact, the 2014 earthquake ex-
posed the disconnection between the different productive sectors established
within the Region.

2.In a similar vein, it is interesting to discuss the need to institutionalize the
management of natural risks from a long-term perspective, in contrast to the
short-term view that dominates business management. Usually in Chile, when
the population faces major natural events, that can mean the loss of human
lives and infrastructure. Risk management mechanisms are activated from
ONEMI% However, a proactive society is aware of the ongoing risks they may
be exposed to. This approach requires the development of preventive mea-
sures to reduce losses of any kind. In this context, the private sector can also
generate their own tools to catalog the type and the level of exposure to risks
while designing an appropriate strategy to guide investment and/or develop
preventive infrastructure to avoid a total business disruption after a disaster

2 ONEMLI: National Emergency Office of the Interior Ministry, for its acronym in Spanish
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occurs. Unfortunately, there are no recognized enterprises in Chile’s SMEs that
introduce this perspective, but rather many examples of investments located
in risky areas. In this context, the second case study analyzes the situation of
the Municipality of Caldera, in the Atacama region, which can potentially be
affected by seismic risk and where firms are investing in risk-prone areas.
Finally, the proposal of disaster risk management in business education is a
program that is developed in the medium-term for each of its components, start-
ing with undergraduate students. The collaboration with the management school
will be developed during the first year, since it is necessary to study the scope and
coordination in academic curricula. Despite this fact, a first initiative will be the mul-
tidisciplinary course that will be recognized and credited by all the schools within
the University. In the mid-to long-term, the plan is to develop a complete and mul-
tidisciplinary research agenda to take into account different dimensions of natural
disasters. The first steps are outlined in the section related to the implementation of
this initiative which is oriented to contribute to the understanding of how to build
more resilient communities in those areas affected by natural and industrial shocks,
and disturbances in several regions of Chile.

METHODOLOGY

Defining an academic offer oriented to Business Continuity

and Disaster Risk Management

Research initiatives to achieve a better understanding of natural hazards and factors
that trigger disasters in Chile are well established within different academic depart-
ments within the University of Chile. However, the social dimension of disasters is

mostly related to housing and psychological effects, with few initiatives focused on
economic aspects of natural or even industrial disasters. It seems to be an institu-
tional matter rather an academic oversight. In fact, most of the public programs of
reconstruction after recent seismic events in Chile, like the 27F earthquake (2010),
Tarapacé Earthquake (2014), Valparaiso’s fire (2014), Atacama s landslides (2015),
and Coquimbo’s tsunami (2015), have had a strong focus on housing, infrastructure,
fresh water accessibility, and infrastructure. The economic aspect of those public
programs emphasizes investment in the rehabilitation of local firms, and re- capital-
ization and investment grants for new ventures at local level.

Several actions were conducted as a way of understanding this apparent gap
and disconnection between the growing knowledge of natural disasters and the
academic reflection that leads to the design of preventive economic public policies
and/or business continuity.

The first action was the revision of the economic dimension in the reconstruc-
tion plans in affected regions. The issue was to answer if those events reshaped the
location of economic activities or whether they gave way to the design of new public
policies supported by negative experiences of local firms, so as to prevent future
economic losses in similar situations.
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Secondly, the development of case studies with the previous information focusing
on specific topics considering, as a background, the link between disasters and the
development of economic activity in the affected areas. Those cases are set out below:

- Tarapacd Region: In April 2014, the region was affected by several earthquakes
in conjunction with large-scale shock waves that hit the coast. In economic
terms, the destruction of physical assets and lost markets -at least temporarily-
mainly affected fishing, trade and agriculture activities, with consequences in
employment, particularly low income families who suffered the most severe
damage to their homes (Ministerio del Interior, 2014). In this context, mining is
one of the key activities in the region, but it seems not to translate into actions
or experiences from natural disasters to an upgrade along the value chain. Giv-
en this, it is interesting to review the demands of the mining industry to local
suppliers of goods and services that result in the incorporation of innovations
to improve the economic performance of the sector and discover which, if any,
are related to prevention and/or mitigation of risk reduction.

- Atacama Region: In March 2015, the region faced an unexpected hydrome-
teorological event: the intensity of the rainfall caused floods and the overflow
of Copiapo and El Salado rivers. Flooding in surrounding areas of lower slopes
gave rise to an unprecedented disaster that killed 31 people, left 16 missing
and more than 35,000 homeless, over 2.000 homes destroyed, as well as the de-
struction of public and private infrastructure (Ministerio del Interior, 2015). In
this regional context, the review of Caldera, a coastal county within the region,
is interesting since it may shed light on the diffusion of experiences related to
the socioeconomic consequences of a natural disaster from an affected city to
another potentially affected by an earthquake. Therefore, this case analyzes the
role of investment in the social construction of risk, related to the four main
industries developed in the area -aquaculture, fishery, mining and sanitary- ac-
cording to the exposure to natural hazards and the vulnerability levels of each
company associated with risk management. Underlying factors and their local
and regional consequences are also determined.

After the revision of case studies and findings, semi-structured interviews were con-
ducted with the Head of the Department of Business Management at the Universidad
de Chile, the Head of the Strategic Programs at the National Agency for the Economic
Development (CORFO)? and the Manager of Programs at the Technical Cooperation
Service (SERCOTEC)* Those interviews were aimed at determining the scope of ac-
ademic offerings related to risk management and business continuity planning at the

3 The National Agency for the Economic Development (CORFO) is a public body oriented to supporting and
promoting the economic performance of SMEs. Its mission is to improve the competitiveness and the produc-
tive diversification of the country by encouraging investment, innovation and entrepreneurship, strengthening
in addition the human capital and technological capabilities to achieve a sustainable and territorially balanced
development.

4 The Technical Cooperation Service (SERCOTEC) is a public service aimed at supporting Micro and Small
Enterprises and Entrepreneurs of Chile. One of its key goals is to develop and be a source of growth for Chile
and Chileans.
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graduate level. In addition, interviews were oriented to detect if the public sector, that is
specialized in promoting economic activities and entrepreneurship, take into account
natural disasters as a way to strengthen public tools and measures to assure the eco-
nomic continuity of firms, and maintaining employment in affected areas.

With this background, a strategy was designed to introduce the importance of
linking risk management initiatives and economic stability within the academic of-
ferings at the University. The scope of work is of a progressive nature in the medium
term and with actions suited for undergraduate and graduate levels supported by a
research agenda that aims to be a permanent academic initiative.

LITERATURE REVIEW

Interestingly, the increasing volume of research on global warming, natural disasters
and related issues has not been taken into account by the private sector and public
services to the same extent and in terms of the design of context-specific tools to pre-
vent, mitigate and/or rehabilitate economic activities in a resilient manner against
disastrous events, both natural or industrial. In fact, several studies highlight aspects
of private investments and its risks minimization, such as regulatory and institution-
al frameworks, business climate and financial facilities, among others (Coller Capital,
2013; The Economist, 2014). Similarly, some research emphasize the role of the insur-
ance sector to avoid economic losses due to the negative effects of natural and indus-
trial disasters (Joein & Luo, 2015; Carvallo, 2012; Pissera, 1997). While others focus on
the sustainable development in Latin America regarding investment stability (PwC,
2014) and the impact that natural disasters have on firms, mainly on SMEs (Keipi et
al, 2005, UNDP-GAR, 2013; Sarmiento et al, 2013; GAR, 2013). One of the key lessons
derived from this work is to determine to what extend the private sector is prepared
to keep economic activities in risky areas and display resilience assets, in order to
maintain employment rates and recover production rates as quickly as possible after
a disaster occur. This argument is even more relevant when executives from compa-
nies recognize that global warming and seismic events generate negative effects on
firms’ performance, as these risks are not part the overall business analysis.

In its economic strategy, Chile has promoted the formula where the private sector
is the key agent to conduct the development of productive activities, while the public
sector preserves that economy and operates under conditions of free competition.
This strategy has meant that the role of government has focused mainly on promot-
ing economic activities and innovation, so environmental issues and risk manage-
ment -as opposed financial, credit and financial issues- are seen as delayed. One of
the implications of that situation is a private sector that culturally has few skills and
assets in overcoming their vulnerability in regions affected by earthquake, tsunamis,
landslides and bush-fires, among others hazards.

Thus, improper handling of disasters has created a vicious cycle, because after a
disaster has occurred, the reconstruction process does not take into account those
factors that cause it in the first place. Furthermore, housing and facilities are main-
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tained in a condition of vulnerable physical infrastructure. This creates the conditions
for another disaster with perhaps even worse consequences (GTZ, 2006). In fact, ac-
cording to the final report of the reconstruction process in Chile after the 27F earth-
quake (Ministerio del Interior, 2014), only a few settlements were relocated to safer
places, but economic measures related to rebuild the previous economic infrastructure
missed the opportunity to visualize new entrepreneurships or productive activities,
with innovative processes and technics, so to embed a resilient local economy.

Impacts of disasters on development are significant because they result in high
costs of rehabilitation and reconstruction, in lieu of effects in economic terms like
lower production and retraction of activities, reduction of exports, increased imports,
unemployment and migration. In this context, endowment economies, like Chile,
show a propensity for investment projects located close to their sources of raw ma-
terials. For instance, an investment in fishing builds their processing facilities next
to the coast, the same as ports and shipyards for the manufacture and maintenance
of vessels. Similarly, mining operations locate their facility close to the pit or ore
production, to reduce the cost of transport of materials, raw minerals and employees.

In this context, consideration should be given to both the assessment of and in-
vestment in location alternatives and business continuity planning for firms, from
the perspective of innovation linked to the local development of economic activities.
This is because risk management is a new tool for firms that imply new processes
and new behaviors to cope with, in the event where future occurrence is unknown.
However, despite the importance to link risk management and firms’ innovation, this
is not an easy task, since SMEs show evidence of weakness to adopt to and rapidly
set up new means to operate.

Scholars studying the competency of firms to innovate, draw attention to weak
absorptive capacity that characterize SMEs and their scale of production, business
models and actual level of acquired knowledge. Those features are arguments that
reveal SMEs limitations for effective integration in the value chain (Acs & Audretsch,
1988; Cohen &Levinthal, 1990; Malerba & Orsenigo, 1997; Shefer & Frenkel, 2005). Fur-
thermore, it is necessary to understand how local conditions impact in the econom-
ic performance of firms, since they develop their activities in specific regions, with
specific social and geographic settings. Thus, these firms’ core market base have
definite institutional situations, factor endowments and environmental challenges
that can influence their economic linkages, investment in innovation and knowledge
creation (Storper & Venables, 2004; Boschma, 2005; Huber, 2012; Zufiiga & Crespi,
2013). For instance, in the case of large firms, damages caused by an event can be
absorbed by the firm, since they have been covering them with insurance or resourc-
es for emergencies or have developed storage facilities located elsewhere allowing
them to keep their production. By contrast, for small and medium enterprises, it is
less likely to have invested in protection plans and risk reduction.

Countries like U.S, Japan, Australia, have developed tools to support private sector
preparedness and reaction after a seismic event (FEMA, 2011; Texas Department of
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Information Resources, 2004; Ono, 2015; Queensland Government, 2011). What these
experiences all have in common is the implementation of action programs aimed at
making business resilient to events —natural or anthropic- stressing economic activity
at the local level. These experiences are the basis that motivates the proposal of this
document that seeks to incorporate a simple methodology to train students and SMEs
in identifying potential hazards, their scope and impact within the firm, the design of
a disaster plan, and the preparation of the necessary elements before the outbreak of
risks and the identification of adverse events following actions.

POLICY OPTION OR POLICY CONTEXT

Due to economic and human losses suffered by the various regions in recent de-
cades, institutions such as the Inter-American Development Bank (IDB), the Or-
ganization for Economic Co-operation and Development (OECD) and the United
Nations Office for Disaster Risk Reduction (UNISDR) have conducted studies and
developed strategies and methodologies for the awareness and sensitization of pub-
lic and private investment agents.

These institutions recognize, as a common factor, that through the process of
project planning no exposure to hazards is ever properly analyzed. It is therefore
necessary to establish measures to provide for greater strength and resilience and
that this investment is taken into account (Keipi et al, 2005; PwC, 2014). However,
companies have made progress in terms of financial, legal and market backups (De-
loitte, 2012; GAR, 2013). As a result, firms do not properly internalize their propensity
to suffer from disaster risk and therefore must take measures to develop internal
policies which are designed considering these issues.

The ISO 31.000:2009 is an international standard for risk management that can
be adopted by both the private and the public sectors. However, it is not certifiable
in Chile, since is not part of the verifiable standards by the National Institute of Stan-
dardization. Although it provides the basis for proper management (context, identi-
fication, analysis, evaluation and treatment of risk), it is not specific on the issue of
disasters associated to natural events.

From a public perspective, at the regional and community level, the Constitution-
al Organic Law on Government and Regional Administration, according to Law No.
19,175, expressly assigns functions to the Intendant and Governors, to take all neces-
sary measures to prevent and deal with emergencies or disasters, without prejudice
to the relevant national authorities. The Organic Constitutional Law on Municipali-
ties, Law No. 18,695, provides that Municipalities have the power to directly develop,
or in collaboration with other organs of the state administration, carry out functions
related to risk prevention and assistance provision in emergency situations.

At the municipal level, the design of planning instruments such as Intercommu-
nal and communal regulator plans have the power to define restrictions to urban
development areas that constitute a potential danger for human settlements. These
are defined as “non-building zones” allowing only transitional activities, and pro-
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tection to zones at risk of exposure to dangerous infrastructure. These “risk areas”,
meanwhile, are seen as areas of exposure to natural and anthropogenic hazards, and
activities that pose a risk to the community.

Regarding those requirements related to industry risks, the Environmental As-
sessment System determines those who are required to submit an Environmental
Impact Assessment, as well as indicating what should be included in the base line
of physical hazards presents in the sector where they are located or want to locate.
Any project that is submitted to the Environmental Assessment Service must have a
Contingency Plan for Prevention and Emergency associated with any risk.

The Law No 16.744 requires companies to implement strategies for the safety of
workers in relation to risk of accidents at work and occupational diseases; however,
this law exempts certain accidents due to “force majeure strange” not having any
relation to the work.

In Chilean legislation, there are many public agencies charged with aspects re-
lated to emergency management. There are none, however, specifically related to
firms’ resilience and/or risk preparedness. There is no doubt that this matter may be
an area of future discussion, to the extent that companies are made aware of their
priorities as related to the development of their economic activities. Some policy
implications related to the review development for this paper take into account:

1. The need to institutionalize enterprise level risk management. This means
that it is necessary to consider a broader notion of risk management that
goes beyond the sway of economic cycles, commodity prices, or production
goals. Nevertheless, there is a need to introduce comprehensive tools that
facilitate the economic recovery of production units located in territories
affected by disaster.

2. The need to differentiate policy instruments aimed at boosting productive de-
velopment, in order to encourage the deployment of risk management tools,
mainly in SMEs (SMEs).

It is key to become more sensitive to the need of advancing a research agenda
and professional training in business continuity related to a whole set of tools for
risk management -such as financial, credits, operational, natural and industrial haz-
ards. Nowadays, the main focus of business schools is on economic areas of profit
maximization, finance, and management to achieve productivity goals. However, a
partial understanding of the sustainability of economic activity is related to a lack of
consideration of the geographical environment, which could lead to negative effects
on local employment and long-term investments.

CASE STUDIES AND FINDINGS
Case studies presented in this section show how the private sector has not yet be-
come fully aware of the dimension of natural hazards in places where production
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processes are located. In this regard, the case of the mining sector in Tarapacé re-
gion shows how large mining companies require that their service supplier achieve
international certifications in management models. While the case of Caldera in the
Atacama region shows how investments in certain productive sectors are material-
ized despite the level of exposure to natural hazards.

Tarapacd Region: Mining suppliers of services.
The mining industry is one of the major sectors in Chile, and accounts for an im-
portant economic source of production both locally and globally. Indeed, Chile rep-
resents one third of the global production of copper. The mining industry accounts
for 12% of the national GDP, nearly 60% of the total exports of Chile are explained
by mining, and about 50% of the mining suppliers sold more than US$ 1 million, in
2012 (Salas, 2014; FCh, 2014). Nevertheless, this general picture of the sector does not
represent the internal composition of the suppliers of services, as key agents of the
mining industry’s growth. The number of mining suppliers has been increasing from
3.443 firms in 2007 up to 5.998 firms in 2012.

Accordingly, the internal composition shows that medium-sized and large firms
are increasingly relevant, with a participation of 27% and 34% of mining suppliers, in
2010 and 2012, respectively. On the other hand, micro-enterprises and small-sized

firms group around 65% of mining suppliers. Geographical distribution shows that
23% of firms are located in the mining regions -known as Tarapaca, Antofagasta and
Atacama. Antofagasta, comprises 12% of total mining suppliers. (FCh, 2012; 2014). In
this context, the effective productive integration within the mining sector requires
a greater participation in the areas of technology and knowledge management to
strengthen its competitive advantages. However, local suppliers are not able to meet
these challenges, especially in light of their limited learning and innovation capabil-
ities (Urzua, 2007; Urzua, 2013a). Indeed, 97% of mining suppliers can be classified as
average or low capacity in the use of technology.

Thus, as depicted in figure N°1, most local suppliers operate in a context of
production management and adaptation of available technologies. While only 3%
of firms show advanced conditions that facilitate the development of innovation
processing and/or the advanced design to improve existing technology. Never-
theless, there are no local suppliers whose activity is focused on expanding the
knowledge frontier in mining, as seen in the figure below. In sum, the vast majority
of Chilean mining suppliers tend to be less capable of developing new knowledge
or innovations in their overall sector that will have positive effects on the mining
industry and its value chain.
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Figure 1. Innovative capabilities of mining suppliers in Chile.

Low Capacity
67% suppliers (single user of available
Production Management technology)

30% suppliers Adapting Average Capacity

available technologies (Adapter of technology)

High Capacity
3% suppliers (advanced designs, replicate and
Developing innovation improve existing technology)
0% suppliers Frontier Capacity
Creating future (individual R&D initiatives)

Source: Adapted from Urzta (2007)

In particular, mining companies of the Tarapacé Region have been implement-
ing suppliers’ development programs since 2012, in order to upgrade their collective
service firms’ innovation capabilities. There are two industrial experiences related
this task. One of them is the training program “Mas Proveedores Tarapaca” (More
Suppliers Tarapaca) conducted by the Industrial Association of Iquique. The oth-
er experience is developed by BHP-Billiton in Chile, and their scope is to upgrade
technological competencies and innovation capabilities of local firms throughout its
“World Class Supplier” program.

In Chile, BHP-Billiton defined two key challenges: (1) to develop 250 Chilean-based
resource-industry suppliers into ‘world-class’ global resource-industry suppliers by
2020, and (2) to foster the technical and managerial upgrading of the company’s sup-
pliers, by developing innovative solutions to address challenges identified as critical
by BHP, for its operations in Chile (Bravo-Ortega & Mufioz, 2015). The program en-
gages local suppliers to develop innovative solutions to manage at least one aspect of
mining identified as critical, such as water, energy, human capital, maintenance, dust
control, acid mist control or leaching. The program of world class suppliers is struc-
tured through a systematic process that takes into account challenges associated with
identification, selection process, portfolio management, and the commercial escala-
tion of mining solutions developed by suppliers (Urzua, 2013b).
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Those suppliers’ development programs are similar in their scope and the re-
quirements to those of local iirms, like quality certifications -ISO 9.000 and 14.000-;
Health; Safety; Environment and Community certification (HSEC). The key require-
ment from mining companies is to get credited suppliers of services in their avail-
ability of an integrated management model that establishes the necessary balance
between production processes, health and safety of both workers and the commu-
nity, and the constant interaction with the environment. However, local suppliers of
services perceive it to be of extreme difficulty to raise the level of transactions with
mining companies despite the various actions that have been made and the different
programs that have taken place. This has increased their frustration, and has fostered
a negative attitude among mining companies.

In 2015, several earthquakes in conjunction with large-scale waves hit the coast of
the Tarapaca Region. There is no exhaustive cadaster of firms exposed to this natural
disaster in different economic sectors within the region. Nevertheless, something
interesting to highlight is that of the apparent disarticulation of economic sectors
in the region and how this aspect determines the diffusion of innovation adopted
by firms. Particularly, with the focus of improving their Key Performance Indicators
(KPIs) and to reduce their operational risks, mining companies invest in initiatives
where suppliers upgrade their competencies. Those training programs enable sup-
pliers to achieve certifications of international standards, but this acquired knowl-
edge does not flow to the whole range of local suppliers linked to construction, trade
and transport, which are common services required by mining companies and who
were also affected in its assets and economic solvency after the earthquake.

Atacama Region: Caldera city.

The case of the Caldera consolidated urban port area is known for the arrival of
national and international investors during the 80s, and the local activities relat-
ed to the exploitation of maritime resources. It has been established that 63% of
investments are in exposed areas, mainly tsunami risk, due to the historical con-
figuration of the city. As it relates to risk management, SMEs associated with the
aquaculture and fishery industries are those with a higher level of vulnerability;

medium-sized and large firms associated with mining and sanitary industries have
generally a medium to low level of risk vulnerability. In addition, the fragility of
investments varies according to each company’s resources invested in the security
of their business. There do not appear to be integrated strategies for reducing the
risk that strengthen the value chain.

Highlighting this problem, the case focuses on assessing how risk is constructed
in the urban area of Caldera, from the point of view of economic activities taking
place and its role in the increasing or decreasing risk. As a regional context, the
wealth of natural resources in the Atacama region has allowed the arrival of private
investments in four major industries: aquaculture, fisheries, mining and sanitary in-
dustry. Those investments provide for a greater contribution to the local GDP, which
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in turn, has influenced the growth of the city’s exposure to risky sectors, where
complementary facilities to these industries (fuel supply, ports, etc.) and minor
manufacturing industries are located. The mining activities have spread so quickly
in the last decade, that is has led to the arrival of workers to the commune area, and
therefore, a greater demand for services such as those in equipment and construc-
tion (IM. Caldera, 2010).

The coastal area of Atacama region has geomorphological, climatic and meteoro-
logical characteristics typical of a desert environment (Soto et al, 2012). This creates
conditions for the presence of four major natural hazards as described in table number 1.

Table 1. Type of natural hazards in Caldera City

Type of Natural Hazard Factors base T?gggrlgg
Geophysical Seismic Active faults, Subduction of Quakes

tectonic plates

Flood overflow Basin types, hierarchy and density

Hidrological of drains, soil permeability, Rainfall
EETES channelization and flow
Oceanographic Tsunami Depth, shape and slope of the Tsunamigenic
platform quakes
Geomorphological  Landslides Slope and slope orientation Rainfall

Source: Orellana, 2015

Local production activities are linked to investment in the primary sector, such as
extraction and cultivation of aquaculture resources. The rest of investment projects
are related to the export of mining products and activities to process fisheries and
aquaculture products. The majority of these projects are located in the urban area of
Caldera, as shown in table number 2.

Table 2. Investment projects in urban area of Caldera

Type of industry Number Percentage
Aquaculture 27 47.37%
Mining 14 24.56%
Fishery 8 14.03%
Sanitary 3 5.26%
Others 5 8.77%
Total 57 100%

Source: Orellana, 2015
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Overall, 36 of the 57 investments that are in operation and run related to aquacul-
ture, fisheries, mining and sanitary industry present in the urban area of Caldera are
located in areas of exposure, as shown in table number 3.

Table 3. Exposition to natural hazards in Caldera City

Projects exposed

Hazards Number Percentage
Tsunami 33 57,89%
Landslides and tsunami 1 1,75%
Flood overflow channels and tsunami 2 3,51%
Without exposition 21 36,84%
Total 57 100%

Source: Orellana, 2015

On one hand, more than a half of investment projects are only located in areas
prone to the risk of tsunami, 1.75% are in areas prone to the threat of landslides and
tsunami and 3.51% in areas with potential flood threat by overflow channels and
tsunami. On the other hand, as shown in table number 3, taking into account invest-
ment projects located in areas of exposure, productive activities of the aquaculture
industry are more common as potentially affected, with 63.88%, followed by mining
reaching 16.66%. Fisheries and sanitary industries represent a small percentage.

Table 4. Investment projects in urban area of Caldera

Type of industry Number Percentage
Aquaculture 23 63.88%
Mining 6 16.66%
Fishery 4 11.11%
Sanitary 3 8.33%
Total 36 100%

Source: Orellana, 2015

Regarding the size of investing firms, 71.05% are micro and small-sized firms, as
shown in table number 5. This is a key factor, as small and micro enterprises in this
area generally do not have continuity plans or insurance covering damage due to
disasters, or characterized as a seismic event, indicating a possible that they cannot
return to work.
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Table 5. Projects exposed to natural hazards by firm size

Firm size Number Percentage
Large 6 15.79%
Medium 5 13.16%
Small 12 34.21%
Micro 13 36.84%
Total 36 100%

Source: Orellana, 2015

Economic activities in the Caldera urban area show a high level of vulnerability
and potential fragility of investments. In fact, almost one half of the investments show
a high level of exposure to natural hazards, while only 7% of investments show low
levels of exposure. In terms of business preparedness, 90% of them would not find
themselves sufficiently prepared for an emergency and/or disaster (Orellana, 2015).
The possibility of facing optimal and efficient post-disaster recovery is hampered
because skills are not suitable, augmented by the lack of public sector preparation
tools. In this sense, investors have not considered the exposure to threats as critical
to the security of their business and productive units. This case has been endorsed
by the various local governments that have driven the investment allocation without
clear policies of land use aimed at strengthening greater resilience of investment in
the firms and employees established there.

CONCLUSION

As previously discussed, the University of Chile is particularly interested and com-
mitted in addressing: Business Continuity Planning, especially after the evidence
found in case studies in mining and Caldera city. Our intention is to mainstream
Disaster Risk Management content into a seminar with a focus on training, research
and SMEs engagement at different academic levels, within regular undergraduate
and graduate programs.

This program is threefold, oriented to cover different aspects of local understand-
ing of risks’ events and their effects on local business performance. Thus, the semi-
nar is divided into specific initiatives listed below, in order to distinguish the scope
and extend of each:

1.Undergraduate initiatives: The scope of this initiative will be the local pre-
paredness of small businesses exposure -their assets, employees and opera-
tions to natural and industrial hazards.

- Within the course of Regional Analysis of the undergraduate curricula
of Geography, a specific module will be considered and developed to
achieve a better understanding of the systemic aspects of risks at re-
gional level.
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- The design and implementation of a multidisciplinary course “Curso de
Formacién General (CFG)” imparted by the Interdisciplinary Risk Disas-
ter Reduction Program, open for students of all undergraduate programs
at the University, hosted at the Faculty of Architecture and Urbanism,
in order to develop specific topics of research on the theme of Risk Man-
agement, including Business Continuity Planning, during a semester.

2.Graduate initiatives: The scope of this initiative will be based on topics
proposed for the undergraduate level, but with an emphasis on the concept
of business continuity planning, risk reduction actions and the design of
risk management measures focused on SMEs preparation and for the miti-
gation of negative consequences of disruptive events. Initially, these topics
will be considered within the structure of the Diploma in Management for

Disaster Risk Reduction offered by the University.

3.Public Sector Initiatives: The scope of this initiative will be based on
topics proposed for at the graduate level, engaging participants who are pro-
fessionals of regional or local public organizations. Topics are linked to meth-
odologies aimed at developing the economic analysis of risks and preventive
mechanisms, within the training program of ONEMI.

4.Research Agenda: The scope of this initiative is to incorporate local business
strategies in order to tackle natural and industrial risks and to evaluate how
those actions are effective in terms of SMEs’ resilience and continuity, accord-
ing to their context.

- To design and implement a Business Continuity Planning Observatory,
that takes into account, on a regular basis, the development of a georef-
erenced local business cadaster of affected areas; the monitoring of risk
management tools’ implementation; the identification of best practices and
lessons learned derived from unsuccessful experiences. Initially, Caldera
and Iquique will be the two localities considered to pioneer this initiative,
through case studies centered on:

d.SMEs current business situation and the kind of management tools
developed,

e. the distinction of local hazards affecting local business,

f the existing institutional atmosphere to enhance risk management tools
aimed at contributing to local business continuity, and

g.the detection of best practices related to this content.

- To design and develop workshops and seminars to achieve private sector
awareness as to the link between local risks and Business Continuity, and to
develop training opportunities related to risk management tools, and to the
importance in developing a shared value perspective along the value chain
and the diffusion of best practices.

- To develop regular opportunities to transfer knowledge and tools aimed at
SMESs’ risks management and mitigation strategies, in tandem with local au-
thorities, municipalities, and industry associations.
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Ultimately, the deployment of each of these initiatives will contribute to the
achievement of a more resilient local economic development strategy for localities
affected by natural and industrial shocks and disturbances in several regions of
Chile. In implementing this program, the University of Chile seeks to achieve a
leading position in an unexplored field of work in Chile. Each initiative defined
above will favor academic and social learning, providing for the interaction of var-
ied stakeholders interested in implementing or designing context-specific disaster
risks management tools.

In a proactive perspective, one of the major tasks for the University is inding the
appropriate coordination environment where academic work is invigorated with the
practical knowledge of practitioners who have the acquired background knowledge,
skills and qualifications to execute the implementation of quality and risk manage-
ment tools in the private sector. Thus, the integration and cross-fertilization of formal
and practical (tacit) knowledge is vital to the achievement of strong results in both
students’ training and business continuity after disastrous events.
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