
Durán et al.                                                                                                     Towards a Monitoring for the SNGR 
 

Short Title up to 8 words 

 

Short Paper – Planning, Foresight, and Risk Analysis 
Proceedings of the ISCRAM 2016 Conference – Rio de Janeiro, Brazil, May 2016 

Tapia, Antunes, Bañuls, Moore and Porto de Albuquerque, eds.  

Towards a Monitoring and Follow Up 
System for the Costa Rican Risk 

Management System 

Oscar Durán 
PREVENTEC – University of Costa Rica  

oscar.duran@ucr.ac.cr 

Edward Ruiz 
PREVENTEC – University of Costa Rica  

eduard.ruiz@ucr.ac.cr 

Catalina Esquivel 
PREVENTEC – University of Costa Rica 

catalina.esquivel_r@ucr.ac.cr 

ABSTRACT 

The institutions that make up the Costa Rican Risk Management System are in charge of implementing the 
National Policy on Risk Management. It is necessary to highlight the scope of each institution regarding such 
implementation. This paper presents the proposal for a monitoring and follow up model. The monitoring to be 
implemented must process and provide precise information for decision making. This work presents the 
conceptual and methodological aspects for the aforementioned monitoring system. 
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INTRODUCTION  

The Costa Rican National Risk Management System (SNGR) promotes and executes public policy guidelines 
that allow both the State and other sectors to incorporate the concept of risk management as a cross-cutting 
theme in the planning and development practices, as defined by legislative decree of 2006. Its incorporation is 
fulfilled through the application of the Risk Management Policy (PNGR) and its execution through the National 
Risk Management Plan lead by National Commission for Risk Prevention and Emergency Management (CNE), 
fully autonomous entity under the Presidency of the Republic.  

During the last decade, CNE began to visualize the need to develop a management information system devoted 
to the management and evaluation of the contributions made by the institutions that belong to SNGR. The 
required information system must contemplate certain characteristics that take into account the human resource 
as the implementation unit for actions related to risk management, institutional management, and the use of 
information technologies for the compilation, processing and distribution of information that meet the country-
wide needs in decision making. 

This proposal presents a model for the creation of a monitoring and control system for the National Policy on 
Risk Management. This system provides processed and concise information for decision making. It represents a 
qualitative and quantitative improvement in the monitoring of SNGR and in the knowledge about the progress in 
risk management.  Achieving this requires an ongoing flow and processing of information through reports on the 
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analysis of the progress made in risk management country-wide. Such responsibilities are part of CNE as by Act 
Nº 8488. 

CONTEXT  

In the country there are some initiatives in the shared use of information. The Information and Documentation 
Center (CEDO) under CNE coordinates the Network of Virtual Library on Sustainable Development and 
Disasters which includes around 12 institutions; the Regional Disaster Information Center, Latin America and 
the Caribbean (CRID, 2016) which is an information platform for the compilation and dissemination of 
information on disasters in the region with headquarters in Costa Rica; the database for the impact and disaster 
recovery cost from the Ministry of Planning and Economic Policy (MIPEPLAN). All these initiatives show the 
relevance of having information for decision making. Still, there is a need for a monitoring and follow up 
system for SNGR. 

During the 2010 National Congress on Disaster Management, the need about a platform for risk managers to 
find standardized, systematic, open and accessible information in the country was specifically discussed. 
Nevertheless, in 2014 the Strategic Development Unit of SNGR visualized the possibility of creating such a 
platform that would include, monitoring and follow up through revision and self-evaluation in order to reach 
accurate processes for the control and follow up of activities, reports from public institutions and fostering of 
actions on SNGR. 

Though in Costa Rica there are several academic institutions and researchers that generate information on risk 
management that would be useful for decision making, their efforts are isolated. During 2013 and 2014, an 
information platform called DIAGeR was created. It allows to locally disseminate the information, but the idea 
is to broaden its scope to CNE. Up to this moment there is no innovative and efficient platform to monitor the 
coordination and evaluation of information and knowledge on risk management for public and/or private 
organizations in Costa Rica. 

PROBLEM AND JUSTIFICATION   

In order to study the technical, scientific, social, and economic causes and to anticipate possible results, the 
proposal includes the creation of an innovative and efficient technological system to monitor and evaluate the 
scope of the studies, information, and knowledge on risk management in Costa Rican institutions. It has been 
named Risk Management National System Monitor (Monitor System).  

To this date, there have been some preliminary efforts to measure the advancement of SNGR in risk 
management, but not so much so in the monitoring and follow up of SNGR and PNGR regarding compliance 
with Act No. 8488 of the Risk Management Policy and the need for an Information Platform (IP) that would 
become an “...instrument with a political/technical focus that would allow to read out information on risk, 
vulnerabilities, and threats and process it from the perspective of the processes involved in decision making for 
the different agents” (Final report from the consultancy on the design of risk management monitoring, 2013). 
One of the challenges is to show the level of intervention of each of the institutions, whether public, private or 
from the civil society, that have included risk management in their agendas, and also the publication of the 
National Risk Management Policy 2016-2030. 

Given the commitments acquired by the National Risk Management Policy and the different emergency plans 
(PGE) from CNE, there is the need for an information tool that would allow the monitoring and follow up on 
PNGR and SNGR with the contributions made by the public and private institutions or efforts from the civil 
society. Such a standardized and open tool is lacking in the country.   

To develop the monitoring system, it is necessary to be acquainted with the processes and policies from SNGR 
and PNGR; in other words, the expected input, process, and output to generate feedback, as well as the joint 
efforts and interrelations needed. Figure 1 shows the process to be developed with the available information and 
whose result translates in the outputs as indicators of institutional management. 
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Figure 1:  Information System for the Monitoring of SNGR 
 

The Monitor SNGR suggests important advantages for institutional performance and the public sector in Costa 
Rica, reflecting important actions in the speed in processing information and reducing that cost processes 
information gathering and evaluation of this, the result end is a tool for empowerment the SNGR. Other 
advantages it represents is the implementation of corrective and preventive actions, information filtered for 
making decisions and foremost, be a mechanism of institutional transparency associated with the accessibility of 
data in the public. 

DEVELOP9tMENT OF THE MONITORING AND FOLLOW UP SYSTEM BASED ON THE USE AND ACCESS 
TO INFORMATION  

In order to develop the monitoring system, it is necessary to take into account the interaction of the Coordinating 
Bodies (Ico) of SNGR (organizational component of risk management where the coordinated actions of the 3 
Risk Management Subsystems converge). According to PNGR (as the articulating and organizing authority), the 
system will be a platform to generate monitoring and follow up reports (whether partial or complete) from the 
classified and systematized information on the actions defined by the policy. 

Initially, three processes on the use of information are defined. The proposed system for the management of 
information consists of, first, a process for the compilation of information from the involved organizations in 
each sector (public, private, civil society); in other words, the institutions will be the main source of information 
for internal data on the achieved and required scope; this information will be stored in a database. At this stage, 
four user profiles are defined based on the role assigned by the system, the standards in information architecture, 
and the database with information on disaster risk management with predefined evaluation variables using 
management indicators defined by CNE for the evaluation of the progress on disaster risk management country-
wide.    

This first process takes into account the capabilities of an information “repository” from the participating SNGR 
institutions. Likewise, it conceptualizes the rationale for data storage and the general scheme for the dashboard 
based on the Balance Score Card, as shown in Figure 2. It describes the cycle of the strategy to be developed 
and what the Monitoring and Follow up System should contemplate. Part of the results obtained in this first 
process would be a Directory of Participating Institutions in charge of risk management. 
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Figure 2:  Monitoring Strategy 

The second process, called Evaluation, is where the information in the database allows to systematize (following 
the need for reports on correlation variables, tendencies, among others) the base material for decision making 
actions known as “control measures” on the implementation of SNGR. Part of the results of this process is the 
implementation of a Portfolio of Indicators that allows to visualize a panel of indicators common in data storage.  
Figure 3 shows the information distribution scheme classified by the level of individual and general progress on 
the PNGR 2016- 2030. It defines 5 strategic areas:  

1. Generation of resilience and social inclusion. 
2. Participation and decentralization for risk management. 
3. Education and management of knowledge and innovation. 
4. Sustainable financial investment, infrastructure, and services. 
5. Planning, mechanisms and normative instruments for risk reduction. 

 

 

Figure 3: Management indicators 

The third process consists on the creation of Action Plans from the reports (partial or complete) that will have a 
direct impact on the sectorial and institutional planning regarding risk management. The main objective is to 
offer the institutions technical documentation for decision making at the level of public management, which is 
one of the main deficiencies country-wide. 
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The approach for the development of the monitoring system uses the methodology of Balanced Score Card 
proposed by Kaplan and Norton (1992) and Management by Exception proposed by Chiavenato (1999). In order 
to implement the specific functions of the monitoring system, Drupal will be used with Open Atrium 
distribution in order to make the most of the functionalities of an Intranet and an Extranet over the site that will 
be managed through Internet. 

The steps for the evaluation of management commitments are: Step 1: Definition of important relationships; 
Step 2: Definition of success areas; Step 3: Identification of key factors (compliance indicators) for each success 
area; Step 4: Definition of the status of each compliance indicator. 

Using an Entity-relationship model (ER model) the operation of the system is defined, as shown in Figure 4: 

 

Figure 4: Entity-relationship model of the monitoring system for SNGR 

Input 

It begins with the definition of a record protocol of an organization/institution in the system and the register of 
its representatives and management commitments. The standards for the compilation of information are stored 
in a knowledge base. The institutional management commitments are disaggregated in a Balanced Score Card 
made up of the compliance indicators by key areas. The compliance indicators are disaggregated in activities 
and/or goals to be achieved by a certain deadline. Each compliance indicator is assigned minimum and 
maximum values, trend, and foreseen date for fulfilling the goals.   

It also includes the General Emergency Plans under an exceptional regime resulting from a national state of 
emergency, as well as the documentation and registry of the Action Plans.  

The first version of the Monitoring System only features manual input; that is, transaction data submitted by 
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users. 

Processes 

The first step in the system is the registration and storage of the basic attributes of each agent: end users, CNE 
representatives, institutional users and commitment management users. The protocol for the compilation and 
upload of information includes the uploading of general information of the institutions, management 
commitments, their compliance indicators, and the activities for each management commitment and its deadline. 
The access to this information is filtered according to the user’s role. An institutional user has access only to the 
information on his institution and can modify only the data generated by him.  
The entering and evaluation of information is based on the concept of Management by Exception. A BSC 
(Balanced Score Card) displays the compliance indicators that are below the minimum or above the maximum 
allowed. It also establishes actions to improve compliance or to recognize the good practices of institutions 
participating in the Monitoring System. The good practices in compliance of management commitments are 
stored as success stories and shared on the main page so every user can use them, comment, or request help for 
their implementation. So, the system is capable of filtering indicators that are below or above the defined 
parameters; it can also display all indicators by key areas, as defined by the user.   

The added value of the Monitoring System is the organization of the protocols for the compilation of 
information, the storage of standardized information: compliance indicators, evaluations, and action plans, as 
well as the ubiquity of information following the roles of the users. 

Output 

A general compliance indicator based on a weighted value of institutional compliance is registered and 
published in a BSC to show: amount of institutions that show a positive trend in its execution as well as the 
average percentage of compliance for a certain period.   

For his institution, the user accesses a BSC that classifies the compliance indicators by key area. The BSC 
reflects the management commitment of the institution with SNGR. 
Table 1 shows an example of an output of a management commitment register by key areas:  

 

Indicator Medition values 

Measure 
Unit 

Frequency Actual 
Status 

Minimun Maximum Outstanding Trend 

Indicator 1           

Indicator 2          

…          

Indicator n        

Table 1. Management Commitment 1 for XYZ institution  

The unit of measure for an indicator is expressed in quantities or time; for example, amount of reports, meetings 
held, trainings, or by week, months, years.  Frequency refers to the amount of times an activity takes place 
within the unit of measure; for example, drills take place once every six months. The current status indicates the 
initial value of the indicator. A value between Minimum and Maximum shows a normal performance situation. 
A value higher or equal to the one defined as outstanding implies good practices that must be known to other 
participants. Tendency is defined as Good or Bad according to the consecutive evaluation periods. If the 
tendency is increasing, it would be assigned a G (good); a B (bad) requires special attention.   

Each indicator is assigned a number of activities to be carried out, as shown in Table 2: 

Activity Medition values 
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Actual 
Status 

Starting 
day 

Ending 
day 

Activity description  Limitation Corrective 
action 

Trend 

Activity 1         	 	 	
Activity 2         	 	 	
…         	 	 	
Activity n     	 	 	
Table 2. Indicator Activities 1 for XYZ institution  

The status for an activity could be: Not started, In progress, Completed. For each activity there is a registry of 
limitations, corrective actions and tendencies after several cycles of revision by the compliance management 
user. 

Other expected output: 

● Partial and general reports of compiled and evaluated information. 
● Amount of institutions with negative and positive trends in the compliance of commitments. 
● Indicator of the weighted average of indicators of compliance by institution. 
● Graph of compliance by institution. 
● Documentation of the Action Plan resulting from General Emergency Plans.  

Feedback 

For the Monitoring System, variables and information for feedback are: 

● Good practices in compliance management as weighted average of the indicators showing positive 
trend. 

● The record of comments on the compliance of tasks and activities. 
● Evaluations, observations, and comments on the Action Plan as a result of the General Emergency 

Plans under the exemption scheme resulting from a state of emergency.  
● The use of the platform as measured by Google Analytics. 

 
For the implementation and evaluation of the general emergency plans under the exemption scheme resulting 
from a state of emergency of each of the institutions that make up SNGR, the Quality Management Framework 
for Emergency Plans (QuEP) proposed by Nuñez, Penadés, Canós & Borges (2015) is used. This framework 
takes into account a series of planning practices and principles for the creation of an emergency plan that takes 
into account the maturity of the institutions through a hierarchization of the planning process.   

Sharing Information  
The Costa Rican National Risk Management System (SNGR) consists of diverse and varied organizations that 
perform risk management processes and require a collaborative flow of information among them. The 
organizations that make up the SNGR have different mission, culture, organizational structure, politics, funding, 
etc. It represents a critical issue in order to reach an effective sharing information and communication to 
implement the National Policy on Risk Management. 

 

The Costa Rican National Commission for Risk Prevention and Emergency Management (CNE) is the 
centralized authority in charge of managing these organizations. To assure a collaborative exchange of 
information, it is necessary an efficient data exchange through a platform that not only monitors but also links 
these organizations, allowing them to interoperate despite their differences.  Such a system should consist of far 
more than information and communication technology even more problematic are human, political and 
organizational aspects of an effective platform (Maiers, Reynolds & Haselkorn, 2005). An interoperation also 
requires a coherent approach that emphasizes that information sharing is beneficial to all parties. 

According to Maiers, Reynolds & Haselkorn, 2005, into humanitarian relief sector and non-governmental 
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organizations, the maintenance of organizational autonomy is often cited as a barrier to increased coordination 
and interoperability… and there is a general reluctance of organizations to share information, especially 
information that is considered proprietary or of significant value. As researchers, we have seen the same issue at 
the institutional level in Costa Rica for an adequate interoperation. With the implementation of a similar project 
named DIAGeR, we have had some barriers to access important information from institutions. In the project 
"Monitor", we need to allow organizations to understand that implementation of the National Policy on Risk 
Management would maximize its benefits and would strengthen risk management processes at the institutional 
level in the country. There is, an opportunity to increase the interoperability into the SNGR, sharing a common 
culture of communication, i.e. creating a technical and political compatibility, an adequate communication, 
cooperation, and collaboration (Solomon and Brown, 2004). 

On the other hand, to reach an adequate sharing information process, the “Monitor” must solve technical 
problems (differences among support platforms and programming languages), syntactic problems (differences 
among formats and data structure), and problems of semantic heterogeneity (differences among the semantic of 
data models) (Cinque, Esposito, Fiorentino, Pérez & Matarese, 2015). It would supply a friendly tool to give a 
mean rate of return on investment, reflected in reduction of effort and cost for in charge of information providers 
SNGR 's managers . Such a platform it doesn’t exist in the country. 

In the last decade, several information systems for emergencies have been proposed, developed and adopted in 
relief organizations. These systems guarantee different interoperability aspects. All of them are based on the 
concept of syntactic interoperability, specific data models and communication protocols, where standards as 
XML and SQL are fundamental (Pundt, 2008). However, most of them lack the adequate support for semantic 
interoperability: each organization manages the information according to its own semantic, and information is 
exchanged only among the interested parties. Therefore, the information needs to define a common ontology in 
order to avoid semantic heterogeneity. This heterogeneity includes aspects as a great variety in data structure, 
formats and semantics; this last aspect causes data access and information exchange problems (Pundt, 2008).  

User roles   
The Monitoring System will have four profiles or roles that allow the user to perform different actions according 
to the requirements of the system. In order to fully understand the information system, this classification is 
presented in Table 3. 

 

 

 

 

Roles Insertion Query Edition Delete 
Administrator √ √ √ √ 
Profile public 
institutional 

√ √   

Profile  private 
organization 

√ √   

Civil Sector √ √   
Table 3. Monitor System User  

The administrator role is the first one. Developers and managers of the SNGR are included in this role, they 
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have the four functions of the system. Public and private organizations are included in the second and third role; 
they are in charge of introducing information for the Monitoring System. Finally, the role of searching and 
insertion of information; civil society and people that search for and look at the information are included in this 
role.  

Monitor System components 

The development of  the Monitoring System through a web interface to implement an Intranet, Extranet, and the 
dissemination of information on the Internet as a Monitoring System includes the following  components: 

Components: 

1. Online workflow available: Protocol establishment for data collection and maintenance responsibilities. 
2. Data base and a web interface:  Ubiquity to enter and edit the information of Institutions (Entities), and 

responsible contacts inside the organizations, that are part of the System for Disaster Risk Management 
(Connections). These private or public organizations must be located inside the System’s sectors. 

3. Ontological  resources  by  institution: contacts  in charge of  risk management and their competences 
inside the Risk management national plan insert the data and performance targest.  

4. Action plans documentation: Their objective is to know the detailed actions and the quantity of 
resources assigned by the organizations, and their compliance with the objectives established to address 
Emergency General Plans under derogation due to a national emergency. Action plans make possible to 
have a sectorial and institutional planning regarding risk management. 

5. Score Card Balanced:  periodical feeback management indicators and  standardized methodology for 
evaluation and control  

6. Documentation: Programs, modules, implementation parameters and the user’s manual.  
 
 

Other experiences worldwide   
The research project SPIDER (Security System for Public Institutions in Disastrous Emergency Scenarios), and 
the project DESTRIERO, are based on interoperability criterion, which is our main criterion for the 
development of our monitor. Hence, both projects will be studied in depth to incorporate aspects related to 
interoperability solutions. SPIDER project uses an XML-based interface standardized for an architecture 
intended to break interoperability barriers (Šubik, S., Rohde, S., Weber, T. and Wietfeld, C., 2010). 
DESTRIERO manages, structures and presents the information to groups of collaborators of interested 
organizations worldwide (Cinque, Esposito, Fiorentino, Pérez & Matarese, 2015).     

DISCUSSION  
The Monitoring System is the first system intended to support the work of both, the SNGR and the PGE. 
Getting feedback through its institutionalization will improve the evaluation and graphic interface for the 
management of information. Maintenance phases and the dissemination of the information are not included in 
this article due to the current available resources for the Monitoring System. With the appropriate dissemination 
of the information regarding this system and strategic political support, this tool will bring a profitable added 
value to the social and economic well-being of Costa Ricans since it will allow a disaster risk reduction.  
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