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ABSTRACT: The importance of security systems has significantly increased in the last decade, especially in the last few 

years as new, substantial threats have been encountered across the globe. Based on new and advanced technological 

approaches, they aim to improve security in the public and the private sector, as well as the protection of critical 

infrastructure. Concurrently, the importance of data protection and the avoidance of inappropriate surveillance is rising. A 

solution to increase trust in security systems is the availability of appropriate standards and certificates. Therefore, the 

development of a recognised pan-European certificate for security solutions is an important objective of the European Union 

and a key goal of the EU project CRISP (Evaluation and Certification Schemes for Security Products). CRISP’s approach 

builds on the new S-T-E-Fi concept with four criteria sets: Security, Trust, Efficiency and Freedom infringement. Based on 

this concept, CRISP has developed a two-step evaluation and certification methodology. The evaluation part includes an 

assessment of security technologies based on the S-T-E-Fi criteria, while the certification step comprises specific audit, 

inspection and attestation measures. To consider the different stakeholder needs of such a solution and to begin initial testing 

of this methodology, the CRISP consortium organised a series of workshops. On this basis, the specified characteristics of 

the CRISP concept and future activities to implement this new certification scheme are described. After presenting current 

results of the CRISP project, the paper finishes by explaining the attractiveness of the future CRISP scheme in detail. 
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1. INTRODUCTION 

The importance of security systems that guarantee high security performance and efficiency levels is constantly increasing, 

as security threats become more sophisticated. This is the case for both physical and digital security systems, as today one 

cannot imagine a physical security system disconnected from a digital component, such as a database or a network of 

devices connected to the Internet. New security technologies are constantly being developed to respond to the evolving 

security threats in various application areas, for example critical infrastructures, border security and security of the citizens 

(see European Commission, 2011) both in public and private environments. However, the wide deployment of security 

systems has also potentially negative societal externalities (see Kamara et al., 2015). The improper and disproportionate use 

of security technologies might lead to societal risks, such as discrimination and mistrust. In the pursuit of the aim to 

safeguard the fundamental right to security, protected under article 6 of the Charter of Fundamental Rights in the European 

Union (see European Union, 2000), security systems and their operators may interfere with other significant fundamental 

rights. The doubts and criticism can be summarised as follows: The right for respect to private life, the right to personal data 

protection, the right to equal treatment and non-discrimination, presumption of innocence and due process are under threat. 

Security systems collect more personal data than necessary to achieve their security goals, they operate constantly in public 

and semi-public places causing a sense of constant surveillance to individuals, and they store images of persons that are 

accessed by several public or other entities. All such issues need to be sufficiently addressed with appropriate measures.  

Apart from the applicable legal framework, which needs to be constantly up-to-date and strongly enforced, there is a 

growing endorsement not only by regulators, but the industry as well, for additional instruments to enhance the confidence in 

security systems that are secure, trustworthy, respect fundamental rights and work efficiently. A recent example is the 

General Data Protection Regulation 679/2016, in which articles 42 and 43 provide a certification mechanism for the 

protection of personal data with the aim to ‘enhance transparency and compliance’ with the regulation. 

Certification is a method for gaining public trust. Results from a survey conducted by Walker and Johnson (2009) indicate 

that 80 percent of respondents believe that when an organisation or business applies for certification, it demands that their 

operations are examined from a critical perspective. The required documentation results in increased transparency and 

accountability. Furthermore, the certification process is believed to facilitate the development of comprehensive policies, 

systems and procedures, which results in improved reliability and trustworthiness. Therefore, the development of a 

recognised pan-European certificate for security solutions is an important objective of the European Union and a key goal of 

the EU project CRISP.1  

                                                 
1
 This research has been funded by the European Union’s 7th Framework Program for research, technological development 

and demonstration under grant agreement no 607941. 
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2. THE RISK MANAGEMENT CONTEXT 

According to OECD, a risk is the, “combination of the probability of an event and its negative consequences” (OECD, 2014) 

while risk management is defined as, “systematic application of management policies, procedures and practices to the tasks 

of analysing, evaluating, controlling, and monitoring risk” (ISO, 2007, definition 2.22). For risk management to be 

considered successful, value must be created, uncertainty should be addressed; the best and most up-to-date information 

must be used; and transparency and inclusivity have to be integrated (see ISO, 2009). An important concept in the risk 

management context is resilience. Resilience “helps to avoid the occurrence of a crisis” and “reduce(s) the magnitude of the 

impact after the triggering event has occurred” (Labaka, 2013, p. 32). In accordance with Labaka’s definition of “disasters” 

and “catastrophes” to be “crises” (Labaka, 2013, p. 13, figure 2.1), we apply considerations on the emergence of a crisis also 

to the occurrence of disasters. By referring to the communication on the EU Approach to Resilience, Wright and Rodrigues 

found that the European Commission has used the term “resilience” in various contexts, “including in relation to critical 

infrastructures, systems (networks, information systems) and in relation to the individual, community, country or region” 

(Wright and Rodrigues, 2012, p. 13). Resilience is also linked to the security concept, “which is regarded as a prominent 

linkage featured in a large number of EC documents” (Wright and Rodrigues, 2012, p. 13). From an examination of various 

documents on resilience, Wright and Rodrigues (2012) also derived several core features and elements of resilience: 1. 

Anticipation of vulnerabilities, threats, attacks, crises, 2. Preparedness, 3. Prevention, detection and response, 4. Mitigation, 

5. Recovery and 6. Sharing of responsibility and co-operation between stakeholders. With a specific focus on the third 

element, Labaka discusses the resilience lifecycle of prevention, absorption and recovery, whose first stage can be further 

specified by the task’s signal detection and preparation/prevention (see Labaka, 2013, pp. 18 and 33). In all of these stages, 

the importance of monitoring systems, such as video surveillance, is regarded as high (see Labaka, 2013, p. 99).  

As mentioned, the use of security solutions is also linked with several challenges. Regarding monitoring technologies for 

example, the final communiqué of the 28th International Conference of Data Protection and Privacy Commissioners 

stressed: “Surveillance activities can be well-intentioned and bring benefits. [...] But unseen, uncontrolled or excessive 

surveillance activities also pose risks that go much further than just affecting privacy. They can foster a climate of suspicion 

and undermine trust. The collection and use of vast amounts of personal information by public and private organisations 

leads to decisions, which directly influence peoples’ lives” (Article 29 DPG, 2007). Besides challenges regarding privacy 

and trust, very often, tradeoffs between efficiency and security goals are discussed. “Security is not usually an investment 

that provides profit” (ENISA, 2012). Garrinson and Levinson (2014) even regard security as “the enemy of efficiency”. 

Therefore, aspects, such as the optimal amount to spend on information security as well as ratios such the Return on security 

investment, are discussed (see ENISA, 2012). A resilience example in an urban context is the resilience of public 

transportation, while “a resilient public transport system (…) would be one where information is processed in a way that 

allows for the identification of critical events” (Wright and Rodrigues, 2012, p. 47). While video surveillance systems can 

contribute to this goal, Hempel and Toepfer specify efficiency questions for these systems: How effective is CCTV? What 

are the costs of CCTV?” (Hempel and Toepfer, 2004, p. 50). To highlight efficiency issues, they also add an additional 

example: “The mere presence of a system in a shopping mall does not mean that it is permanently used in a well organised 

and efficient manner” (p. 38). In summary, investment in security solutions is linked with aspects of trust, the protection of 

people’s rights and efficiency. The CRISP project addresses these issues. 

3. CRISP’S GOALS AND METHODOLOGY 

According to figure 1, the mission of the EU-funded project CRISP is to develop an innovative evaluation and certification 

methodology for security systems, which: 

 Contribute to measures that increase citizen trust and confidence in security technologies through the evaluation and 

certification of social and legal impacts of security systems; 

 Facilitate a more harmonised playing field for the European security industry by providing pan-European certification 

for security systems; 

 Support the goal to provide protection in an efficient manner (Wurster et al., 2016). 

The methodology integrates technical and non-technical dimensions in its evaluation stage. This is a highly innovative 

approach, as certification has, to date, primarily focused on the evaluation of technical requirements for security systems 

only. This novel approach to the inclusion of social and legal aspects in the evaluation and certification of security systems 

will first be piloted for video surveillance systems, to test and refine the approach. According to ISO 22311:2012, video-

surveillance systems are comprised of cameras, recorders, interconnections and displays that are used to monitor activities in 

a store, a company or more generally a specific infrastructure and/or a public place (definition for CCTV system). After the 

pilot phase, it is foreseen that the CRISP scheme can be extended to include other types of security systems and products. 

The CRISP scheme will not redefine the technical requirements that are already in place. Instead, the S-T-E-Fi dimensions 

will offer the inclusion of social assessment criteria in the certification of security systems; the scheme will contribute to the 

protection of fundamental rights and promote compliance with relevant EU laws, with a particular focus on the General Data 

Protection Regulation (GDPR) 679/2016.  

Certification by the CRISP scheme will show that a security system has been evaluated on the basis of the S-T-E-Fi 

dimensions and has been found to comply with the appropriate assessment criteria. It can be sought initially by both those 

who procure and those who run video surveillance security systems on their premises. For systems in development, 

evaluation according to the CRISP scheme can be applied. Certification of these systems will be possible after installation. 
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Source: own modification based on Hempel, et al., 2016, p. 56. R1,2,3 = reports 

Fig. 1: CRISP methodology 

4. IMPORTANCE OF SECURITY CERTIFICATION FOR CRISP’S STAKEHOLDERS 

CRISP’s target group consists of end users of the security systems, i.e. the local authorities, emergency organisations, 

transport operators, law enforcement authorities, retail organisations, health organisations and educational organisations. The 

research phase of the CRISP project included a stakeholder needs analysis, consisting of web surveys and semi-structured 

interviews2. Both supply and demand sides of security were surveyed. The key findings of note reveal that stakeholders 

perceive certification marks as a ‘seal of quality’ or assurance to end users (ranked as the most important benefit of 

certification by 85% of supply-side respondents and 82% of demand-side respondents). This view was echoed in the 

interviews, which revealed that strong certification seals are often considered as an addition to branding, and some well-

established schemes are perceived to increase end-user trust in products and services. The web surveys also found that 

overall, supply- and demand side stakeholders are positive about the proposed CRISP scheme and feel that one of its benefits 

would be that it would present one recognisable European seal (71.4% and 54.3% respectively).  

5. FEEDBACK ON THE CRISP METHODOLOGY AND FURTHER PLANS 

The above described methodology was updated based on feedback provided by participants of CRISP workshops. CRISP’s 

workshop-based feedback loop started with a validation workshop with a range of external participants and with a series of 

scenario-based workshops in the second half of 2015. In total, four scenario workshops were scheduled and conducted with 

external stakeholders in order to test the CRISP methodology based on four different scenarios/themes. Based on the 

workshops, CRISP’s scope was specified. 

Building on these workshops, the next steps were the creation of a certification manual for the future CRISP organisation 

and a roadmap for the implementation of the CRISP scheme. These activities interacted with a roadmap validation workshop 

with participants from the areas of certification and accreditation, regulatory and data protection authorities, consumer 

associations and standardisation bodies, as well as a round table with certification bodies. The input led, for example, to 

further specification of CRISP’s scope, which builds the foundation for this paper, and to a stronger alignment with Europe’s 

General Data Protection Regulation, GDPR. Based on these workshops, the roadmap for the implementation of the CRISP 

scheme in Europe was completed and will be available soon at http://crispproject.eu/research-reports/. An important next 

step will be the development of a CEN workshop agreement on the CRISP methodology for the evaluation of security 

systems (working title). All other future activities are described in detail in CRISP’s roadmap (see Wurster et al., 2016).  

6. ADDED VALUE FOR INTEGRATIVE RISK MANAGEMENT AND URBAN RESILIENCE 

The use of security solutions is linked with various issues of urban management. Besides addressing the need for protection, 

trust and privacy, they also have to respond to the “redefinition of urban policies in economic terms” (Webster et al., 2012, 

p. 28). Regarding CRISP’s first application area in this context, a difficult relationship between “video surveillance and 

economic and commercial pressures” exists (Webster et al., 2012, p. 18). This stresses the importance of selecting suitable 

                                                 
2
 Full results of this work can be found in the report Sveinsdottir, T., Finn, R., Wadhwa K., Rodrigues, R., van Zetten, J. 

Wurster, S., Murphy, P., Hirschmann, N., Rallo, A., Garcia, R., Pauner, C., Viguri, J., Kalan, E. and Kolar, I. (2015) D3.1 

Stakeholder Analysis, http://crispproject.eu/wp-content/uploads/2015/03/CRISP-D3.1-Stakeholder-Analysis-FINAL.pdf 
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security systems on the part of the end users, as well as the need for appropriate assessment solutions. As shown earlier, 

CRISP aims to provide added value in three areas according to its mission statement. The following two aspects are directly 

relevant for the risk management in urban contexts: a) contributing to measures that increase citizen trust and confidence in 

security technologies through the evaluation of social and legal impacts of security systems and certification of systems and 

b) supporting the goal to provide protection in an efficient manner. The third goal, which aims to create a more harmonised 

playing field for Europe’s security industry, provides additional, indirect benefits for risk managers to support their purchase 

of security solutions. As the demand side of the market, these persons can benefit from the future framework conditions, 

which CRISP aims to create as CRISP focuses on a European market for security technologies, in which more suppliers are 

interested in providing solutions that meet the common European requirements and therefore also the requirements of the 

relevant urban areas of individual risk managers. This may lead to positive effects on the availability of appropriate solutions 

for their specific needs. In summary, CRISP certification is aimed to serve a dual purpose in providing risk managers with 

the tools they need to protect the public and provide citizens with the privacy protection they demand. CRISP’s intense 

interactions with stakeholders can be regarded as an important factor for its further success. 

7. CONCLUSIONS 

As discussed earlier in this contribution, there is a perceived longstanding tension and trade-off between the need to provide 

effective security services and the protection of fundamental rights, which are under risk with the collection of data and 

personal information by ICT systems, including CCTV systems. As Hildebrandt argues, when there are security measures 

which might infringe fundamental rights, such as the right for respect to private life and the right to protection of personal 

data, effective safeguards should be in place to balance the infringements (see Hildebrandt, 2013). The use of strong and 

effective agreements, guidelines and frameworks can help to mitigate the negative impact and ease citizen’s concerns (see 

Duttona, 2005). In addition, it was shown that security solutions have to respond to economic pressures. CRISP certification 

will honour these concerns and attempt to prevent such risks by developing a rigorous certification process during which 

civilians’ rights to non-discrimination, presumption of innocence, bodily integrity privacy and personal data will be 

respected and efficiency goals are considered. 
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Abstract: 

As we may know, because of the metropolitan crisis management complexity and since different systems are being 

engaged in this kind of management in metropolitan areas, it needs an optimized structure for human efficiency 

for acting in the minimum period of time to ensure the resiliency of management performance under stress. For 

this and as a clue, the authors will concentrate on coherence and dependency of human efficiency optimized 

model and relate it to a constant intelligent monitoring system, under systems like IOT (internet of things) , which 

can help the model to stay in an updating  and optimized status during emergency situations ,that will cause 

sustainable development. In other words because of the complexity of metropolitan crisis management, a 

constant Intelligent monitoring system, supervising the human behavior and efficiency mainly the managers, can 

end in and ensure a constant high quality and up to date environment in different conditions especially emergency 

situations. Next the factors which can help to prepare an optimized system to intelligently monitor the complex 

environments constantly to ensure the quality of management under stress and in time of emergencies through 

human efficiency will be proposed. This will be proposed in a manner that can be used as lessons learnt in similar 

parts of the world to cause sustainable development. 

Introduction:  

As we all may know a metropolitan area is an area in which the human being faces many complexities and to 

simply mention the people on their own cannot face the difficulties in the exact time needed because it’s 

complicated and many layers of information are involved. But the main concern is the fact called “Routines”. The 

individuals cannot enhance human efficiency as a sustainable development context in metropolitan crisis 

management to face all the hazards and related to that the risks. For this a system is being needed to monitor the 

human activities and actions and also the systems to alert for disorders in the exact time for this an intelligent 

Monitoring system is needed to enhance human and also increase efficiency as a sustainable development context 

in metropolitan crisis management to really avoid the routines.  

Methodology:  

Is mainly based on the experience of the authors and blended by the observations undertaken through different 

disasters and crisis and a short review of the literature through Library studies and interview with the 

Professionals.   
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Integrated Building Management System (IBMS): 

Integrated Building management system is a system used in Buildings as an automation context to overcome the 

routines and to work based on intelligent system consisting of different sections. A sample of the system 

components are as the following: 

 

A IBMS in a Larger scale will Be the system in a Urban level which will be responsive to the system based on the 

category of urban areas, such as: license Plate, Block, Neighborhood Unit, etc. a context designed is as the 

following:
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Based on Law in Islamic Republic of Iran, all buildings and housing complexes More than 25 Inhabitants and 

permanent population should establish an Incident command System (ICS).  

 

To integrate the mentioned above or to better mention by combining the IBMS and ICS a good step could be taken 

to generate a sustainable development context and this can get more efficient when ISO 31000 is in focus and 

joins the context. 

  

 

 

 

 

 

 

 

 

 

Conclusion: 

To generate a Constant intelligent Monitoring system for enhancing human efficiency as a sustainable 

development context in metropolitan crisis management a structure can be designed as a mobile application 

which can combine IBMS, ICS, ISO 31000 and Computer since in different level of Urban Area as a Building, Block, 

Neighborhood Unit, etc to connect the city and urban area as a whole. This can help overcoming and avoid 
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routines and being updated, reacting as fast as possible and also being real time and to better say real world. This 

system meaning Constant intelligent Monitoring systems will help a better human efficiency and will also help risk 

reduction by its notifications which will bypass the Routines. This system and software is in a Pilot study stage and 

entitled: “Real-world Integrated Intelligent Monitoring and Action Emergency System – RWIMAS”. The system 

designed by the authors can be in different parts of the world especially places with routines.  

Sources: 

1- Chun-Yen Lin, Edward T.-H Chu,  Lun-Wei Ku , Jane W. S. Liu (2014) Active Disaster Response System for a 

Smart Building, Sensors, www.mdpi.com/journal/sensors, ISSN 1424-8220, doi:10.3390/s140917451. 

2- Common Alerting Protocol. Available online: http://en.wikipedia.org/wiki/Common_Alerting_Protocol 

(accessed on 15 September 2014). 

3- Soheil Mahmoodi, Neda Saadat (2014) A survey on the possibility of enhancing the incident command 

system through intelligent building management systems, Bulletin of Environment, Pharmacology and Life 

Sciences, Bull. Env.Pharmacol. Life Sci., Vol 4 [Spl issue 1] 2015: 291-299.  
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Introduction 
Besides the severity of an incident, vulnerability of human settlements, the human efficiency 
(performance) comes into scope which is of a higher importance.  
Based on Myer (2007) there is little attention paid on the human impacts in organizations in times of 
crisis especially when speaking about specific post-crisis situation.  
Finally and as a matter of fact, human efficiency especially in the management level can cause a great 
deal in metropolitan crisis management. By this means a difference from chaotic status to a sustainable 
development can be seen. Based on this mode which can make a great difference in quality of 
metropolitan crisis management and also Overally preserving environment quality 
In general and based on the origin of the crisis we can mention that Crisis is divided into 3 main 
categories which are: Natural, Technological and Social. Crisis management bears directly upon the lives 
of citizens and the wellbeing of societies. When policy makers respond well to a crisis, the damage is 
limited; when they fail, the crisis impact increases. In extreme cases, crisis management makes the 
difference between life and death. The management of a crisis is often a big, complex, and drawn-out 
operation, which involves many organizations, both public and private. These factors are sometimes 
referred to as pathogens, as they are typically present long before the crisis becomes manifest. 
Based on the mentioned above because of the importance of human efficiency we have concentrated on 
this kind of performance as a way towards Increasing the quality of Metropolitan Crisis Management 
which can be used as an experience in other parts of the world. 
It should be noted that for a detailed view, the authors hereby refer the addressee to the main Article.  
 
Crisis 
Fifteen years ago, Heller defined a crisis as the result of an accident and of a destabilization. Since then, 
this equation has considerably influenced corporations, ministries and consultants in their approach of 
crisis management. Crisis management has thus taken a significant place in organizations and to say the 
least, the distance between the mainstream managerial and crisis management practices tends to diminish 
progressively.  
There have been many definitions for crisis especially by the new kind and set of crisis generated in 
today’s changing world from different aspects, viewpoints and different factors internally and externally 
causing it. Based on the literature reviewed the definition for crisis shows to be problematic and there are 
some debates on the crisis exact definition (Smith, 2000). Darling (2012) by referring to (Shelton et al., 
2003) have mentioned that crisis definition is related to different variables. The crisis is a condition where 
it has approached to the crucial stage. 
Human efficiency consists of :  
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Level of acceptance, Level of Ignorance and Ignoring Ignorance, Level of physiological and physical 
health, Level of psychological health, Level of communication with others in (internal) and out (external) 
of an organization, Level of constant alertness, Level of management, Level of leadership, Level of 
education and long life learning acceptance, Level of experience, Level of literacy, Mindset and Mind 
bandwidth, Level of Technology Acceptance, Level of being social, Level of fanaticism, Level of 
egocentrism, Level of Narcissism, Fear Level of critical management, Level of belief and faith in God, 
Level of partnership and participation and belief in Public private partnership, Level of communication 
Beliefs such as beliefs in knowledge management, risk management, disaster management, crisis 
management, Level of belief in ethical notions  
Level of belief in lawful activities, Level of loyalty. These are those factors and components that can be 
of high importance in human efficiency. But for the first component meaning the rumors based on the 
authors idea since level of human efficiency in management is in scope, this will be changed to Rumors 
management.  
 
Narcissism 
Narcissism will affect the stages of crisis management.  
A majority of the pre-crisis stage focuses upon planning, implementing, and advocating programmes in 
the event of a crisis. A crisis leader must be able to effectively construct and design programmes that will 
ensure that the organization will be able to respond proactively during a crisis. Narcissists, however, may 
have problems working within the pre-crisis stage. Therefore, Narcissists will affect an organization’s 
proper preparation for a crisis.  
During the crisis stage, effective leadership by the crisis leader becomes central, if the organization is to 
return to a state of normal operation (Coombs, 1999).  
The crisis leader must be decisive and prompt in establishing priorities for any corrective action that may 
be required by the organization. Such actions will call for the crisis leader to be open and accessible to 
followers, key stake-holders, and other constituencies internal and external to the organization.  
The crisis leader must also frame the meaning of crisis and facilitate renewal through public 
commitments, while at the same time maintain strategic flexibility. In short, the crisis leader is expected 
to successfully lead the organization through the crisis (Seeger et al., 2003).  
Narcissists will encounter problems in leading an organization successfully through a crisis. During a 
crisis, a narcissist may be more likely to continue in pursuit of controlling and eliminating a crisis, when 
his or her ability is perceived as superior and outstanding by others inside and outside the organization. 
On the other hand, a narcissist is less likely to engage in a task if there is the potential of hurting his or her 
self-esteem and ego, due to the diversity of issues surrounding the crisis.  
Narcissists will be committed to effective crisis management if feedback regarding task ability is made 
public than if not made public.  
During the post-crisis stage of crisis management, the crisis leader, along with senior officials within the 
organization, evaluate how the organization responded to the crisis. Within performance, the crisis 
manager specifically evaluates how well the organization dealt with the crisis.  
Crisis impact includes the evaluation and review of the actual damages caused by the crisis. If crisis 
management efforts were effective, the actual crisis damage should be less than what was anticipated.  
During this period, the crisis leader will engage in a number of symbolic and instrumental activities 
associated with the organization’s recovery and renewal. For example, restoring the organization’s image 
and reputation due to the crisis is important during this period. In order to restore the organization’s 
image, the crisis leader may have to offer an apology, corporate compensation, or use other image 
restoration strategies (Coombs, 1999). Depending on the circumstances surrounding the crisis, a crisis 
leader may have to apologize for events or circumstances that occurred during a crisis.  
Thus Narcissists will be more committed to effective crisis management if feedback regarding task ability 
is positive, rather than negative. 
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Managerial Ignorance 
One of the reasons which cause the mangers and leaders not to be able to predict and estimate a potential 
crisis for their Organizations is Managerial Ignorance. Our ability to sense the characteristics of 
vulnerability, dissolution and failure is one of the important reasons to deal with crisis as soon as possible. 
If an organization manager and leader doesn’t have the ability to sense and understand the precautions 
and signals of a crisis, it means that in a way the crisis has been ignored (intended or unintended) and 
gradually and when all of these precautions and signals are being gathered which will be ignored by the 
manager and the leaders, we would most probably enter a situation where vulnerability will change into 
crisis and eventually Catastrophe.  
As an example we can point out the problem caused by Toyota car manufacturing company which was 
about not paying attention and ignoring the technical defect in one of the products of this brand and also 
there is another example on NASA about a technical defect in the space shuttle which both of these cases 
turned an incident into a crisis for the managers. The story began in 2009 where multiple malfunctions on 
some different vehicles of Toyota brands cause a crisis in the company.  
Actually Toyota's management ignored the defect and all the 1,200 complaints of owners in pre-crisis 
stage although they could prevent worsening crisis by research and investigate comprehensively about the 
malfunction.  
This managerial ignorance leads Toyota to chronic crisis and forces it managers to:  
1- Appear in public to bow in apology  
2- Recall over 9 million vehicles to repair  
3- Agree to pay the US Government $16.4 million in fines due to the firm’s slow response and trying to 
hide defects.  
As another example we can mention the Challenger crisis. The Challenger Space Shuttle crisis is probably 
one of the most significant events in the history of spaceflight that Lead to the death of seven crew and 
left a very bad mark in the public imagination. Deterrent behavior and defective cultural suppositions 
develop a form of rooted Managerial Ignorance which by an increasing misjudgments and inter 
organizational errors are convergent  
By this means we get to know that Human efficiency is much more important than the event and crisis 
itself because this is the human as a responsible person who will shape the condition by its acts and 
commands.  
 

Conclusion  

As we know the crisis has a complexity and on the other hand the Humans also have a complex context 
and related to that Human efficiency and the management level is of high importance and a priority to be 
better known, since it’s in an unknown status because of the latent status of the policies and management 
context. As the evidence shows and proves, the human efficiency context highly affects the crisis and 
crisis management in an environment so as called the metropolis or to better say the metropolitan crisis 
management. In other words human and related to that human efficiency decides about the metropolitan 
crisis management and by this means its quality is affected by human efficiency. So paying attention to 
affective reactions can increase human efficiency that will for sure affect the metropolitan crisis 
management quality. So the better and optimized the human efficiency is, the higher the metropolitan 
crisis management quality increases. In a long time this can help and end in a sustainable development 
framework which can cause metropolitan crisis management high quality.  
As a matter of fact and to conclude we can state that an optimized human efficiency can be a good way 
towards increasing the quality of metropolitan crisis management especially at the level of management. 
To overcome and solve many crises a concentration on human efficiency is needed for a more efficient 
metropolitan crisis management with a higher level of quality where in some cases there is a lack of 
literature. Systematic approach can be helpful for increasing the quality of Metropolitan crisis 
management and sustainable development. 
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Intentionally High efficiency 

To Avoid any Kind of Crisis 
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Act: Risk Management 
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Status of Policy Making and Decision Making  
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ABSTRACT: Natural disasters especially meteorological disasters have caused considerable fatalities and 

economic losses in China. According to statistics of China Meteorological Administration, losses due to 

meteorological disasters account for about 70% or more. In this paper, the spatial distribution and temporal trends of 

the losses are analyzed. Then the effect of meteorological disasters on macro-economic growth is explored, using 

social economic data and meteorological disaster data of 31 provinces in China from 2004 to 2013. The results show 

that in China, the meteorological disaster losses have significant positive effect on economic growth rate at the 

province scale. This positive effect is affected by some social and economic factors, including urbanization rate, 

government size, regional openness, education, transportation and medical level.  

Keywords: Meteorological disasters, GDP, Panel data 

1. INTRODUCTION 

China is one of the countries suffering from natural disasters in the world. These natural disasters in China 

have the characteristics of diversity, wide distribution, high frequency and causing severe losses. Floods, droughts, 

typhoons, hails, lightning, heatwaves, dust storms, earthquakes, storm surge, red tide, and forest fires have 

occurred in China. The regions with serious natural disasters cover more than 70% of the cities and 50% of the 

population in China. In the last 15 years in China, the average annual affected people reach about 3 billion, 

emergency relocated people about 800 million, houses collapsed about 300 million, direct economic losses about 

2000 billion Yuan[1]. 

According to statistics of China Meteorological Administration, losses due to meteorological disasters 

account for about 70% or more. China is not only the largest developing country in the world, but also a natural 

disaster prone country. Therefore, in this paper, the panel data, covering the period from 2004 to 2013 and all 

provinces in China, are used to analyze the effects of the meteorological disasters on the economic development, 

which has a certain value and practical significance. 

2. DATA 

In this paper, we use the data from the ‘Yearbook of meteorological disasters in China’[5], the variables of 

losses caused by meteorological disasters include: the dead population, the affected population  and the direct 

economic losses. The economic data are from the National Bureau of Statistics of China[7], including: GDP, 

population growth rate, the number of college students in school, the number of medical personnel, urbanization 

rate, the premium income, the total population. The GDP growth rate is calculated based on the deflated GDP data. 

3. METHODS 

Here we use the growth rate of GDP (GDPG) as the dependent variable, measuring the level of economic 

growth. The main independent variables are adopted to measure the losses caused by meteorological disasters, 

including the direct economic losses accounting for the proportion of GDP (LOSS), the affected population 

accounting for the proportion of the total population (VICTIM), fatality numbers accounting for the proportion of 

the total population (DEATH).  

In addition, this paper also uses some other explanatory variables to fit the economic growth better. 

According to Barro's model[8] and the settings of NOY[3]model, we sets the following 5 explanatory variables: 

(1) GDP growth rate of last year (GDPGL); 

(2) Level of Education (EDU), the number of provincial university and college students accounting for the 

proportion of the total population; 

(3) The degree of openness (OPEN), the amount of foreign trade accounting for the proportion of GDP; 

(4) The size of the government (GOVT), the proportion of government budget in GDP; 

(5)The size of investment (INVEST), the proportion of total investment in GDP; 
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(6) The proportion of the second industry (SECOND), using the proportion of second industry in GDP to 

measure the level of economic development. 

First of all, we study the impact of natural disasters on economic growth, the model is as followed: 

GDPGit= α + βdisasterit + γZit+ μit + GDPGit-1 

Here, subscript i denotes the province, t the year, Greek symbols coefficients to be estimated empirically; the 

depended variable GDPGit is the GDP growth rate of province i in year t; disasterit is the losses caused by 

meteorological disasters in year t, which is the combination of  the direct economic losses, the affected people 

and the fatality; Zit is other explanatory variables, including the GDP growth rate in year t-1 (GDPGL), education 

level (EDU), health service levels (HEALTH), traffic conditions (ROAD), urbanization rate (URB), the premium 

(INS) in year t. The health service level is measured by the proportion of medical service people in total population, 

and the traffic conditions is measured by the provincial railway mileage. The second step, to investigate the impact 

of meteorological disasters on the economic growth, we set the model as followed, 

GDPGit =α + β(disasterit*Zit)+ γZit + μit+GDPGit-1 

In this model, there are cross termsbetween explanatory variables and disaster variables .Further, the partial 

derivative of GDPG to the disaster variable can be obtained using the formula, 

d(GDPGit)/d(disasterit) = βZit 

Therefore, the coefficient of the cross term can answer the question that we study here, which is whether the 

variable Z affects the function of meteorological disasters to the macro economy. 

4. CONCLUSIONS and DISSCUSSIONS 

4.1Test of meteorological disasters impact on China's economic growth 

Table 1  Effect of meteorological disasters on GDP growth rate 

 （1） （3） （5） (2) (4) （6) 

LOSS 0.059
*
   0.0227*   

VICTIM  0.0044
*
   0.0041

*
  

DEATH   0.0258*   0.0064 

GDPGL 0.5215** 0.5196** 0.5269** 0.3219*** 0.3265*** 0.3212*** 

EDU    0.3374
*
 0.130

***
 0.344

***
 

OPEN    0.0107
***

 0.036
***

 0.010
**

 

GOVT    -0.0056
*
 -0.090

**
 -0.055

*
 

INVEST    0.0308
**

 0.062
***

 0.0308
***

 

SECOND    1.5873
***

 0.001
***

 0.001
***

 

constant    2.702** 2.5431*** 2.794*** 

Hausman [0.8624] [0.6222] [0.8229] [0.0001] [0.0000] [0.0001] 

R
2 

0.55 0.53 0.55 0.44 0.45 0.45 

Sample size 310 310 310 310 310 310 

model Random Random Random Fix Fix Fix 

Note: *,** and ***  indicate the significant level at 10, 5, and 1% respectively. 

Model (1) (3) (5) choose the GDPG as the dependent variable, the LOSS, DEATH, AFFECT, GDPGL as the 

independent variables, respectively. Model (2) (4) (6) choose the GDPG as the dependent variable, the LOSS, 

DEATH, AFFECT, as the independent variables respectively. GDPGL, OPEN,GOVT, INVEST, SECON as 

explanatory variables. 

The results show that meteorological disasters by the measurement of direct economic losses have 

significantly positive effects on economic growth, That is to say, the increase of 1% in the direct economic losses 

increases the GDP growth rate by 0.0227%.Meteorological disasters by the measurement of affected population 

have significantly positive effects on the economic growth. Meteorological disasters can indirectly promote the 

economic growth by having an impact on people's production and living activities, the affected people increase by 

1%, will lead to an increase of 0.0044% in GDP growth rate. Meteorological disasters by the measurement of 

fatality have significant effect on economic growth, but not significant after adding explanatory variables, which 

indicates that the death population caused by meteorological disasters does not directly improve the economic 

656



growth. In short, the losses caused by disasters promote the economic growth, which is different from the results of 

NOY[3], but same as JiongGu[4], Hong Li [9], Yiming Wang [2], this may beattributed to the policies of China on 

disaster relief, recovery and reconstruction. China advocates sparing no effort with a national disaster relief mode . 

The state grants during the reconstruction period, could stimulate the economic growth. 

4.2 Test of the coefficient of cross term 

Table 2: Analysis of the factors affecting the meteorological disasters  

(1)  (2) 

 EDU EDU EDU  OPEN OPEN OPEN 

EDU 0.15* 0.0314* 0.245* OPEN 0.17 0.26 0.04 

Loss 0.0586***   Loss 0.142*   

Victim  0.02*  Victim  0.021**  

Death   0.043* Death   0.01 

Crossterms 0.453*** 0.0112* 0.0053* Crossterms 0.644* -0.030 -0.026 

 (3)  (4) 

 
URS 

 

URS 

 

URS 

 
 HEALTH HEALTH HEALTH 

URS 

Loss 

0.358*** 

0.0818** 
0.336*** 0.339*** 

HEALTH 

Loss 

0.5041 

0.212 

0.3468* 

 

0.3466 

 

Victim  0.0035*  Victim  0.00495  

Death   0.0324* Death   0.004 

Crossterms 0.017** 0.00021*** 0.00034 Crossterms 0.4994 0.00618 0.0024* 

(5)  (6) 

 INS INS INS  ROAD ROAD ROAD 

INS 0.0344* 0.1639 0.129 ROAD 0.08** 0.09** 0.05*** 

Loss 0.108   Loss 0.012*   

Victim  0.0045*  Victim  0.006  

Death   0.0079* Death   0.041 

Crossterms 0.0729 0.000346 0.00074 Crossterms 0.0069** 0.00017 0.00019* 

Note: *,** and **** means significant at 5%, 1% and 1‰respectively  

The first section in Table 2 presents the result of educational level as cross terms,showing that education has a 

positive effect on the GDP growth rate, and the coefficients of the cross terms are significantly positive, which 

indicates that the education level can play a role in strengthening the ability to resist meteorological disasters. 

Section (2) presents the results of the open degree as cross terms. Except for the cross tem with economic losses, 

the coefficients of the others are not significant. It’s easy to interpret, in China, the opening degree cannot explain 

China's economic growth very well. Section (3) presents the results of the urbanization rate as cross terms. First, in 

the test of meteorological disasters measured by direct economic losses and affected people, urbanization rate has a 

positive effect on GDP growth and the cross term coefficient is significantly positive, indicating that the 

urbanization rate can lead to an promotion in improving GDP growth. But in the test of death population, the cross 

term coefficient is not significant. Section(4) presents the results of health services as cross terms. Regression 

results show that health services are unable to help the region resist meteorological disasters better no matter how 

the disasters are measured. Section (5) presents the results of the premium as cross terms. Regression results show 

that the premium does not have a significant impact on promoting economic growth. Section (6) presents the 

results of traffic conditions as cross terms. The cross terms is positive and significant ,showing that the traffic 

situation can obviously improve the economic after the disaster, 

In a word, the higher education level, the better enhancement on economic growth. In addition, the bigger the 

government, the better the traffic conditions, the higher the rate of urbanization, the negative effects of natural 

disasters on economic growth can be increased by a region which is mainly caused by direct economic losses. And 

the degree of openness and premium has no significant promotion to a regional meteorological disaster. 
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ABSTRACT: Experience of severe communicational infectious diseases outbreak has shown urban resilience Threat by this 

Phenomenon. The epidemic of infectious diseases like deadly natural disaster makes cities inefficient and unstable. While cities 

have no predetermined functional and physical preparation against this acute shock. And there is no integrative management 

between this different sectors; health management and urban strategic plans. This paper tries to describe process of this diseases 

diffusion (Considering the variables disease) in urban district by spatial analysis method. (GIS & fuzzy logic).Result shows 

functional and physical details of urban strategic plan effects on diffusion pattern in target district. This strategic plan applies in 

two ways, Passive plan before the crisis and active plan during the crisis by three Principle “Isolating strategy “, “Adaptive 

strategy “ and “Detachable strategy” In order to contain diseases outbreak. 

 

Keywords: Contact frequency, Social distance, diseases outbreak, Urban Resilience, diffusion pattern 

1. INTRODUCTION 

From 1 May 2002 to 31 March 2005, WHO detected and verified 760outbreaks of potential international concern in collaboration 

with 138affected countries. International assistance was requested for more than 70 of these events.. (GOARN, 2016). Strategies 

for health improvement and social mobilization during outbreaks  have been refined in recent years. In early 2004, WHO began 

an effort to identify evidence-based, field-tested communication guidance  that would promote the public health goal of rapid 

outbreak control with  the least possible disruption to economies and society. The first step in this process was an extensive 

review of the risk communication literature. 
Participants at the consultation related experiences showing how the Nature of the communications challenge is further shaped by 

the pathogen  and the disease it causes, and by the political, economic, and cultural context in which the outbreak occurs. 

Community being surrounded by severe new disease of unknown cause and epidemiological potential will be more difficult than 

those for an established epidemic-prone disease that recurs according to well-characterized patterns. A disease spread from 

person-to-person by the  will be more frightening for the general public than a disease that requires close contact with an infected 

person, as these behaviours can theoretically be avoided. (WHO, 2004)  City is the context of Communicational diseases 

Outbreak. Due to its characteristics cause disease transmission, emission and finally, outbreak. Outbreak as a chronic shock 

threatens urban resilience (social, economic, and technical systems and infrastructures). (www.resilientcity.org, 2015). The 

purpose of this paper is to examine the impact of physical and functional characteristics of the emission of Communicational 

diseases of respiratory origin in urban resilience. The research hypothesis is that, by right strategy & policies in functional, 

physical, public spaces & movement network pattern, Outbreaks can be controlled. 

1.1 Materials and methods 
The method presented in this study – at the first step - is text analysis by searching literature review in two different knowledge 

contexts, epidemiology & urbanism. In the next step  Variables  and the relationship between them were detected. A disease 

diffusion pattern was prepared based on adapted criteria (from case study’s data) and was analyzed by fuzzy logic in GIS and 

Vulnerability map was drawn.  

The resulting solutions from the theoretical framework and by applying the proposed policies in case study planning, the 

proposed situation analyses again. Finally two Vulnerability map compared. Target case study located at west of kerman. The 

reason for choosing this district is Homogeneous social fabric, the ability to Severability of other urban districts, clear 

accessibility and minimizes the impact of Confounding variables.  
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2. DISCUSSION 

2.1 Social contacts network  
Transmission usually occurs by infected person without symptoms. The carrier is a member of several social circles; family, 

colleagues, and classmates. He can pass the disease to each of these circles. Social contact network arises out of these circles. 

Some contacts occur in the form of specific and limited social networks. These social networks are essential and the major social 

activities occur within these networks and they are detectable within the functional domain of urban areas. Usually certain times 

and locations involve this type of contact. Some other contacts occur in unpredicted social and public  environments. Their 

particular time and place is unknown and since they are unpredictable, so it is almost impossible to disconnect them and they 

usually occur in public and communicational spaces. 

2.1.1 Contact frequency 
Contact frequency refers to the number of contacts between individuals in a social circle. All the family members were in contact 

with each other  with an average contact frequency of 7 days. Each person also belongs to an extended family and a few age 

groups and he/she is contact with them with different contact frequencies (and often high frequencies, like school)(  Glass RJ, 

2006) 

2.1.2 Social distance 
The element of social gap refers to separating social contact networks and disconnecting the circles. High rates of infection and 

contact increases the possibility of infection in children and adolescents within social networks. Targeting these uses can protect 

the larger community that is the urban area (Eames KT, 2010) (Jackson). 90% of closing schools led to a 22% reduction in the 

number of attacks (GLASS RJ, 2006), (JACKSON C1, 2014), (EAMES KT, 2010). 

2.2 theoretical frameworks 
Pathogen factors in respiratory origin communicational diseases and Mode of transmission leading to outbreaks in urban 

communities. Environmental factors have a direct influence on the rate of diffusion & define the connection between citizens. 

Figure 1 show how urban resilience is threatened by outbreak and what is the urbanism way to deal with. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure. 1: theoretical framework of this research shows how pathogen characteristics and environmental factors cause disease 

outbreaks and what our solution is. 

 

 

 

 

 

Figure2: What is our strategy during crisis?  
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3 CASE STUDY ANALYSES 
In figure we show how diffusion of diseases changes by using urbanism factors and theoretical frameworks solutions. 

 

 

 

Figure 4: current Vulnerability map 

Red color indicates high-risk zones Almost matched the 

areas where the population is present. 

 

 

Figure 3: case study’s land use 

Residential include about 90%of buildings in this 

district. The others almost located at the roadside. 

Neighborhood’s border  is not so clear and there is no 

Recognizable public space and structure 

   

 
 

Figure 6: proposed Vulnerability map 

Compare to the current situation, 

 red zone becomes smaller. 

 

Figure 5: proposed structural pattern 

Access street  

Neighborhood center with public place 

Saved zone  
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4. VALUE FOR INTEGRATIVE RISK MANAGEMENT AND URBAN RESILIENCE 

 

Figure 7: urbanism policy for controlling outbreaks and maintain resiliency (Permanent and temporary solutions=active and 

passive policy)  

5. CONCLUSIONS 

The origin of respiratory communicational diseases through close contact with people and airborne. City prone to outbreaks of 

disease by putting people together in high density unless this gets back to some sort of control. Two dependent variables “Contact 

frequency” &”social distance” Have a direct impact on diffusion of pathogen. The greater “social distance”& lower the 

“frequency of contact” makes growth rate of disease diffusion Decreases. The purpose of this article is controlling the variables 

by three Principle “Isolating strategy “, “Adaptive strategy “ and “Detachable strategy” In order to contain diseases outbreak. 

Spatial analysis of the sample data and compare the current situation with the proposed plan proves by urbanism act in 4 sector” 

Functional & and land”, “Movement and access”,” public spaces” and “physical & formal” The zones of disease diffusion can be 

limited and controlled. 
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ABSTRACT: The Government of Egypt is facing a tremendous challenge to overcome the threats of the dilemma. Managing the 

risk factors in upgrading infrastructure projects in the slum is a critical dimension of the dilemma in Egypt, One approach to 

overcome this hardship is to provide a facility to understand and visualize such dependencies which is risk mapping. This paper 

presents the implementation of powerful tool called Dynamic Risk Map (DRM). Thus enhancing risk prediction of a dynamic 

risk assessment. DRM consists of all potential dependency relationships between pairs of risk factors in same risk group or in two 

different risk groups. From DRM it is possible to evaluate the risk significance in unlimited project scenarios that enabling the 

decision maker for more wide vision for his decision. This paper proposes a method of presenting in a visual fashion the risk 

factors that have a bearing on construction projects in random districts failure and their interrelationships. This allows the 

different parties in a project to use the diagram to collaborate in the creation of risk models. Further analytical capabilities of such 

a diagram will even improve our understanding of the magnitude of project risks on its outcomes. 

Keywords: Dynamic risk map, random districts in Egypt, risk assessment  

1. INTRODUCTION 

Managing risks in construction projects has been recognized as a very important management process in order to achieve the 

project objectives in terms of time, cost, quality, safety and environmental sustainability (Zou 2006). The level of uncertainty of 

the work in random districts is extremely high due to two principal reasons: first is absence of the technical & engineering 

information of the existing facilities. Second one is the difficulty to obtain the required information for any existing system, in 

simple word the work there is under pure randomness (Zabel 2014).  However risk associated with all projects in dynamic 

environment (Ren 1994). Risk management is an important part of construction management, yet the risk-based decision support 

tools available to construction managers fail to adequately address risks relating to cost, schedule, and quality together in a 

coherent framework. Risk interrelation management consists of identifying the causes behind the risks, finding the interrelation 

between the causes and effects and the way they accumulate (Kuismanen 2002). In response to the growing uncertainty in 

modern projects, over the last decade the project management community has developed project-specific risk management 

frameworks. In addition, there are certain types of risks that are not handled properly by the traditional tools and techniques 

proposed (Halpin 1998). The aim is not blindly to manage risks towards a minimum, but to use an approach enabling to predict 

the overall severity based all relevant risks which affecting on the project. the DRM can be used in both of Assessment and 

treatment stages. 

2. METHODOLOGY 

The current research study is designed to developing a new approach for qualitative and or quantitative risk assessment called 

DRM, by developing a map of all potential risk reflecting all interdependency relationships. Then performs the computations and 

reasoning operations to produce long-forecasting of the severity of the risks. After forming the map it will be enabling the 

decision makers to calculate the total risk severity at any changes in the probably of the impact of any potential risk(s) in timely 

manner, so that it is became dynamic tool capable to evaluate the total severity for the project unlimited times that will be much 

useful in the construction projects in random districts due to the complexity of iinterdependency relationships of risks; to achieve 

that objective the following main steps were conducted: 
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• Identify the potential risk factors, 

• A preliminary qualitative assessment for those factors,  

• The identified risks were then organized into groups according to relevance, 

• Developed layer one of the dynamic risk map, DRM, contains all potential dependency relationships between 

pairs of risk factors in a given risk group, 

• Developed layer two of the DRM contains all dependency relationships between pairs of risk factors in two 

different risk groups, 

• The cross impact analysis or CIA method was specifically selected to perform the computations and 

reasoning operations. 

2.1 N2 Diagram 

Use of n-squared diagrams is not as common in project management. However there have been few scarce attempts in the past. 

N-squared diagrams were used in the planning of product development projects (Weiss 2013). In that research, the project’s value 

items are first identified from the project contract and specifications. The value items sequence was then developed using a 

design structure matrix (DSM), which is in essence an n-squared chart. The n-squared matrix was used to depict information 

flows from one project task to another, the relationship among design parameters, or the communication across project team. 

2.2 CIA Technique  

Cross-impact analysis is the general name given to a family of techniques designed to evaluate changes in the probability of the 

occurrence of a given set of events consequent on the actual occurrence of one of them. The cross impact model was introduced 

as a means of accounting for the interactions between a set of forecasts, 

CIA approach is one of the more promising new tools for long-range forecasting. Now, it has been expanded and applied to a 

number of forecasting areas (Zabel 2012). This method applies concepts of cross analysis and probabilistic inference to capture 

the uncertainties and interactions among project variables (Isaac 2006). CIA has been implemented in a computer environment; 

extending its use to new decision areas such as 1) evaluation of environment policy impacts, 2) selection of project execution 

strategies for construction projects and 3) modeling the phase-zero decisions (very early decisions) in projects (Alarcon 2002). 

When used with the CIA capabilities, the DRM becomes a capable tool for evaluating the overall project risk dimension. In this 

context, the CIA method performs the computations and reasoning operations (Zabel 2015). The purpose of cross-impact analysis 

in DRM is to study the mutual influence of events explicitly and systematically, and to include those influences when forecasting 

technical capabilities. The set of risks being studied for cross-impact potential is subjected to a Delphi analysis where a 

probability of occurrence is assigned to each risk. The risks are then entered in a cross-impact matrix, where each event's impact 

is measured against each related risk. A revised forecast can be prepared manually or by computer programs that have been 

developed explicitly for this purpose. 

2.3 Identifying the Interdependency Relationships between Risk Group 

To approach the task of developing the n-squared diagram, a two-step process was devised. First, potential dependencies between 

the different risk groups were identified. In a sense, this step attempted to develop a mxm matrix, where m is total number of the 

risk groups. When a cell identifies a relationship between two risk groups, the specific relationships between the risks of the two 

risk groups were further investigated in the second step of the process.  

Risks pertaining to a given project could have a concurrent effect on it. Projects are complex systems where interdependencies 

exist among the various project variables and such intricacies eventually drive the resulting project performance in some way or 

another. Without understanding those dependencies, our ability to analyze project risks will be greatly hindered. Risk maps 

become handy when interdependencies are rather difficult to model. First, they help visualize the cause-effect relationships. 

Second, with proper computational capabilities, the risk map can be utilized to analyze and assess project risks in a more 

sophisticated and realistic manner. Given the set of risks common to random districts construction projects, as outlined in the 

previous section, the research proceeded to develop a DRM that models the sought interdependencies. This includes all potential 

dependency relationships between pairs of risk factors in a given risk group and also those between pairs of risk factors in two 

different risk groups. This was accomplished in two subsequent stages; first via identifying the potential relationships between 

risk groups and second by determining the dependency relationships between risk factors within and between groups. For the risk 

factor dependency relationships, a strength rating is devised to imply the extent to which the driving risks have an influence on 

both the driven risks and the entire project performance measured in terms of time delays. Details of the DRM development 

process is outlined hereinafter. 
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2.4 Identifying the Interdependency Relationships between Risk Factors 

The second step concerned identifying the dependency relationships between the different risks. When moving to the nxn matrix, 

where n is number of total risk factors. removing certain groups of cells, corresponding to those cells where inter-group 

relationships were not identified in the mxm matrix, accelerated the development of the targeted n-squared diagram. Figure (1). 

Development of a given risk could give rise to other risks. The opposite is true as well. 

 

Fig. 1: Example Risk inter-dependency  

 

2.5 Dynamic Assessment Based the Interdependency Relationships  

The risk severity perceived in the previous step does not account for the inter-dependencies amongst the different risks. Each risk 

was evaluated independently from the others. This necessitates a better understanding and modeling of these inter-dependencies 

to more accurately evaluate the project risks. DRMs are simply used to achieve the sought results. As known, quantitative risk 

analysis attempts to numerically estimate the probability that a project will meet its cost and time objectives. Quantitative 

analysis is based on a simultaneous evaluation of the impact of all identified risks. The result is a probability distribution of the 

project's cost and completion date based on the risks in the project (PMI 2004).  

5. CONCLUSIONS 

This paper has introduced a new fashion of risk maps which a dynamic risk map, DRM, that considered as effective tool for 

calculation and forecasting total risk severity in a project. That gives industry practitioners a means to better understand project 

risks/uncertainties and how the relations between them could effect on the random districts construction projects. This 

mechanism further provides a handy tool to assess project risks in a more thoroughly manner and right where they can best be 

managed. DRM can simply help us stop the snow ball from accumulating and used in unlimited numbers of scenarios to 

optimizing the risk treatment process. 
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ABSTRACT: Measured by the Pearson R with the confidence level of  90%, the available counties for weather index insurance 

of three crops are selected. For rice, the spatial distribution of selected counties are uniform, except in the Northeast China. For 

maize, the distribution of insurable counties is complementary. Heat damage and waterlogging insurable counties gather in the 

north, while drought and heat damage in the south. For wheat, the insurable zones belong to the heat damage, drought, chilling 

injury and waterlogging sequently from the northwest to southeast. And for specific weather disaster, the concentration of 

insurable counties varies with the change of index. So the portfolio of indices are suggested for weather index insurance. 

Keywords: weather insurance index, agriculture, insurability 

1. INTRODUCTION 

Since the World Bank started a Development Marketplace Contract and applied the weather index-based insurance (WII) in 

Nicaragua, Morocco, Tunisia, and Ethiopia, WII has revealed its potential to take the place of the traditional crop insurance, 

without problems of adverse selection and moral hazard (Skees 2008). And In china, there are various research profiles of WII 

(Antón et al 2013, Boyd et al 2011, Okhrin et al 2013, Turvey et al 2009, Liu et al 2011, Yang et al 2013, GB/T 20481-2006 

(2006), GB/T 21985-2008 (2008), QX/T 88-2008 (2008) , QX/T 101-2009(2009)). But to our knowledge, there is a lack of the 

systemic and comprehensive weather index research across the whole China. So in the study, we examined where and what kind 

of WIIs are suitable for agricultural insurance, and further summarized the spatial characteristics of these indexes. 

2. DATA and METHOD 

2.1 Data 

The metrological data records (1980-2008) and crop phenology data are obtained from China Meteorological Administration 

(CMA) weather stations across China (http://data.cma.cn/). County-level rice yield dataset (1980–2008) is offered by the 

Agricultural Yearbook of each county (published annually by the China Agriculture Press in Beijing), and some unpublished 

records coming from local county census bureau. 

2.2 Weather Index 

Weather is the key factor to the crop yield. And to capture crop yield viability, we select indices showed in the Table 1 to reflect 

the yield loss caused by AM disasters. All indices have documented in many studies and some are recommended by China 

Standard Press (Ju et al 1997, Tan et al 2013 (2013), Wang et al 2014 (2014)). 

Table 1: The Weather Indices for Rice, Maize and Wheat 

 AM disaster Crop Absolute index Relative index 

Threshold index 

Chilling injury 

Maize Frost 

CTD Rice CGDD 
Winter wheat Frost 

Heat 

damage 

Maize 
HT 

HTD Rice 
Winter wheat HGDD 

Percentile-based index 
Drought 

Maize 

DM DP Rice 
Winter wheat 

Waterlogging& Maize WM WP 
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flood Rice 

Winter wheat 

*the first character of each index represents the disaster type, C for chilling injury, H for heat damage, D for drought, W for waterlogging.     

2.3 Study Area 

On the basis of land use map of China, we pick out the crop main areas, which contribute more than 90% of the total cropping 

area in China for each crop. 

 
Fig. 1: agricultural zoning maps of China 

 

Table 3 agricultural zoning maps of China 

ID Name Wheat rice maize 

I Northeast China  Single cropping rice Spring maize 
II North of China 

Wheat 

 Spring maize 

III Huang-huai-hai  Summer maize 

IV Yangtze Plain Single&double cropping rice  
V Sichuang Basin Single cropping rice Spring maize 

VI Yunnan-Guizhou Plateau Single cropping rice Summer maize 

VII South China  Double cropping rice  

*only the winter wheat is considered in this paper 

 

2.4 Yield Loss 

The crop yield (Y) results from social impacts (Yt) (field planting technologies, government policies), weather factors (Yw), and 

random errors (Ƹ). Finally, the relative weather yield loss (Yloss) is calculated (Xue et al 2003).The Pearson correlation is usually 

used to justify the correlation relationship between yield loss and weather index, the confidence level of 90%. 

3. RESULT 

In figures as followings, only counties where correlation are significant at the 10% level are displayed in the figure. The colour 

bar for each disaster represents different ranks of the Pearson R. And the grey colour indicates the county where Pearson 

coefficient is unable to calculate, for the length of time series less than 10. The negative values of R indicate disasters lead to the 

yield loss. 

3.1 Spatial Distribution of Rice’ insurability 

 

Fig. 2: The spatial distribution of WII’s feasibility for rice’s four AM disasters 

667



  

Some WII feasible counties gathers on the eastern border area in Northeast China, especially for CTD and WM. But in other 

regions, the selected counties have a more uniform distribution. For chilling injury index, CTD is more sensitive to yield loss 

than CGDD in the South China. And for heat damage, the feasible counties number of HGDD is more than that of HTD in 

Yangtze Plain. As for the rainfall index, spatial distribution of drought and waterlogging are very alike, except in the Sichuan 

Basin, where few counties are available for waterlogging index insurance. 

3.2 Spatial Distribution of Maize’ insurability 

 

Fig. 3: The spatial distribution of WII’s feasibility for maize’s four AM disasters  

Spatially, the distributions of insurable counties are complementary. The concentrations of chilling injury insurable counties is in 

Northeast China, while heat damage ones in low-latitude regions, which are corresponding to the climate zones. More apparently, 

the absolute heat damage HGDD behaves better than HTD in North China. To the south of the North China, there is gathering 

zone of drought insurable counties, while to the north is the sensitive zones for waterlogging. 

3.3 Spatial Distribution of Wheat’ insurability 

 

Fig. 4: The spatial distribution of WII’s feasibility for wheat’s four AM disasters. 

From the north to south, the insurable gathering zones are different. The main concentration of insurable counties of HTD is in 

North China, and that of HGDD in Sichuan Basin, of CTD between the Huang-huai-hai and the Yangtze Plain, of frost in 

Yunnan-Guizhou Plateau and the south of the Yangtze Plain. Correspondingly, there are drought insurable zones of drought to 

zones of waterlogging from the west to south. Unlike the rice and maize, the available areas of absolute index insurance are very 

different with that of relative index. 

4. DISCUSSION 

With the background of climate change and urbanization of China, it’s a big challenge to increase the rural income and decrease 

the gap of urban-rural. By calculating the insurable areas for different crops, we could set down the accurate agricultural 

insurance, which is integrated with development of local cities. 
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But to accomplish the goal, the basis risk of WII is the main problem in the further research. The basis risk of WII has two 

sources. First, a geographical basis risk is coming from the reference weather station for one specific farm location. Second, the 

basis risk of production always remains for the yield loss imperfectly correlated with the disaster index. If examined by recorded 

AM disasters, the reliability of insurable counties will be improved. 

5. CONCLUSIONS 

It’s obvious that not all counties are insurable. And each crop has its own spatial distribution pattern. Rice insurable counties 

distribute uniformly except for in the Northeast China. Then for maize, the insurability of chilling injury and waterlogging 

gathers in Northeast China, while the rest two disasters in other regions. Finally for wheat, the insurable zones belong to the heat 

damage, drought, chilling injury and waterlogging sequently from the northwest to southeast. More importantly, for the same 

disaster of specific crop, the insurability varies with the change of the weather index, especially for heat damage of maize and 

chilling injury of wheat. 
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ABSTRACT: The case of the multi-utility company AIMAG handled its interruptions generated by the Northern Italy earthquakes 

in 2012 provides a starting point for our exploration of how an organization can learn through interruptions to respond to, recovery 

from, and prepare for disasters. On May 20 and May 29, 2012, two major earthquakes of 5.9 and 5.8 magnitude each hit Emilia 

Romagna region. AIMAG provides water, gas, waste management and public illumination to the local area. It had no business 

continuity plan and earthquake was considered a rare event therefore was never taken into consideration by the management. With 

the effort of AIMAG and its external parties, it manged the interruptions in an impressive speed and resumed its service rapidly. 

Our analysis of learning through disasters grounded in data collected through interviews and archived materials reveals that 

AIMAG was able to learn through rare events due to its environmental and organizational context. We also find out that learning 

through disasters is a social learning process in which positive and attentive emotion and intrinsic motivation play critical roles.  

Keywords: organizational learning, disasters, public and private partnership, multi-utility, resilient organization  

1. INTRODUCTION 

Apart from generating damages, disastrous events act as auditors, who discover the weakness of organizations and therefore create 

opportunities for organizations to improve their capability against future interruptions (Christianson et al. 2009). There existed two 

views of learning from disastrous events. The quantitative view suggests that disastrous events are defined by probability estimates, 

and for this reason learning from such events is driven by the desire to decrease their occurrence (Madsen 2009; Rerup 2009; Zollo 

2009). The qualitative view sees learning from disastrous events as opportunities for unique sensemaking based on the enacted 

salience of specific features of the disastrous events (Lampel et al. 2009). In this paper, we propose an integrated view of learning 

from disasters. We qualitatively exam the particularities of the environmental and organizational context of AIMAG and how the 

contexts interacted with earthquake experience to generate, retain and transfer knowledge. In addition, we do not view the 

earthquakes as a separate event. We perceive the earthquakes as a series of interruptions, which occurred before and will occur 

later during AIMAG’s daily operation. Categorizing disastrous events into various kinds of interruptions will enable us to construct 

knowledge of handling same kinds of interruptions generated by different kinds of disastrous events and therefore facilitate 

organizational learning.  

The basic elements of organizations are members, tools and tasks (Arrow, McGrath & Berdahl, 2000; McGrath & Argote, 2001). 

The basic elements combine to form networks. The member-member network is the organization’s social network. The task-task 

and the tool-tool networks specify the interrelationships within tasks and tools, respectively. The member-task network, the division 

of labour, assigns members to tasks. The member-tool network maps members to tools. The task-tool  network identifies which 

tools are used to perform which tasks. Finally, the member-task-tool network specifies which members perform which tasks with 

which tools. These elements of members, tools and tasks and their networks are the primary mechanisms in organizations through 

which organizational learning occurs and knowledge is created, retained and transferred. 

Argote & Miron-spektor in 2011 proposed an ongoing cycle through which task 

performance experience is converted into knowledge which in turn changes the 

organization’s context and affects future experience. In this model, the organizational 

context contains an active context through which learning occurs and a latent context that 

influences the active context. The active context includes the basic elements of 

organizations, members and tools, that interact with the organization’s task. The latent 

context affects which individuals are members of the organizations, what tools they have 

and which tasks they perform. The difference between the active and the latent contexts is 

their capability for action. Members and tools perform tasks: they do things. By contrast, 

the latent context is not capable of action. The latent context affects the active context 

through which learning occurs. Knowledge acquired by learning is embedded in the 

organization’s context and thereby changes the context. Knowledge can be embedded in 

the active context of members, tools and tasks and their networks. Knowledge can also be 

embedded in aspects of the organization’s latent context such as its culture (Weber & 

Camerer, 2003). Thus, knowledge acquired through learning is embedded in the context 

and affects future learning.  

Figure 1: Argote & Miron-Spektor (2011): 

A Theoretical Framework for Analysing 

Organizational Learning 
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Organizational learning from disasters didn’t receive enough attention that is equivalent to its importance in literature. On the one 

hand, disasters are temporal and far away from routine operations. They could cause major consequences but when the disasters 

are over people tend to forget the lessons quickly. On the other hand, each disastrous event has its particularity which makes it 

difficult to be benchmarked and therefore difficult to generate systematic observations. This paper adopted case study method to 

analyse and illustrate how can an organizational learn through disasters. This case study not only fills the gap in science but also 

has impact on business practices. Disasters have direct and indirect impacts on business. Learning from disasters can reduce risks 

which in turn provides stable environment, protects employees and their communities and safeguards long-term investments 

(UNIADR 2015). 

2. AIMAG FACING THE EARTHQUAKES 

The first earthquake on 20th May did not cause severe consequences to AIMAG and did not interrupt AIMAG services. However, 

the second earthquake on 29th May brought the company into crisis. AIMAG is providing services to all these affected areas. The 

earthquakes brought relevant damages and challenges to AIMAG.  

i. AIMAG’s main office buildings in Mirandola and Carpi were damaged.  

ii. AIMAG was in charge of removing earthquake debris and maintaining the regular waste collection taking into 

consideration that most people were moved away from their houses and lived in tents.  

iii. The plant for the fermentation of organic waste was damaged.  

iv. There were financial difficulties generated by the suspension of payment from customers. 

v. Four water towers in the affected municipalities San Felice, Cavezzo, Concordia, San Possidonio were damaged.  

Few minutes after the earthquake on 29th, the gas service restarted. Six hours later, the waste collection restarted as well. Due to 

the telecommunication interruption, mobile network was not functioning immediately after the earthquake, luckily most of the top 

management had the Walkie Talkie and they were able to arrange an emergency meeting on the first day to coordinate the 

emergency response. As for the administrative interruption, due to the damage of the working premises, tents were purchased and 

set up in the open space on the second day. An information point was opened for both internal and external references. On the third 

day, the ICT system of the fermentation plant was recovered. For the operational interruptions, AIMAG received a technical team 

from Hera, one of its shareholder, to support its response and recover in the aftermath of the earthquakes. In addition, Hera offered 

to receive AIMAG’s administrative staff to work at their premises in Modena. In a week’s time, the staff were transferred to Hera 

and started to work. The rest of the employees continued to work under the tents and in the containers for more than three weeks. 

The earthquakes generated interruptions in AIMAG’s financials as well. It stopped to bill its customers right after the earthquakes 

while AIMAG still paid its suppliers on time. It started to bill again its customers except the ones in the Red Zone in August.  In 

September, earthquake debris were removed. In November, everything gradually returned to normality. AIMAG billed also the 

residents in the Red Zone. Office buildings were retrofitted and people went back to their offices. In the end of year, 90% of 

customers paid the bills. The crisis generated by earthquake ended in seven months meanwhile the AIMAG started to implement 

disaster risk management system. 

 

 

Figure 2: AIMAG earthquake response, recovery, plan & prepare timeline 
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3. METHODOLOGY 

To conduct the case study, we collected primary data from interviews and the secondary data from archival materials about AIMAG 

and the 2012 earthquake in Emilia Romagna. We conducted two rounds of interviews by site visiting and by video interviews with 

both internal and external stakeholders of AIMAG. We selected seven AIMAG employees as the first round interviewee. They all 

experienced the earthquakes in 2012 and played important roles in the earthquake response and recovery as managers. The 

interviewees of the second round are selected due to their close relationship and high relevance to AIMAG during the earthquake 

response and recovery phases. The interviews with the external stakeholders were used to ensure the validity of the statement 

coming from the internal stakeholders. 

The interviews have been recorded and transcribed. Software NVIVO has been used to undertake data analysis. Secondary data are 

collected both from internet source and from the interviewers during our site visiting. We coded the contents into 10 nodes to 

construct AIMAG’s organizational context, to understand how knowledge about disaster management was creation, retention and 

transfer through member, tools, tasks and their networks. The ten nodes are listed below in the table. 

Table 1: Ten nodes coded in NVIVO 

AIMAG Pre-Earthquake Employees Pre-earthquake External stakeholders Pre-earthquake Time Line 

AIMAG RESPONSE Employees' Response External Stakeholders' Response 

AIMAG Post -earthquake Employees Post - earthquake External Stakeholders Post-Earthquake 

 

4. DISCUSSION  

From the data analysis, we are able to explore the particularities of AIMAG’s learning through the 2012 Northern Italy earthquakes. 

We find out that organizational learning through disasters is a social learning process in which employees create, retain and  transfer 

the knowledge with positive and attentive emotion and with more intrinsic motivation. 

4.1 Positive and attentive emotion fosters an organization learn through disasters 

There are evidences in the previous literature about the relationship between emotion and organizational learning (Davis 2009). 

Our case demonstrated that positive emotion fosters organizational learning and an organization learns more attentively through 

disasters. All the interviewees mentioned that the working morale under the crisis situation was very high. The employees were 

proactive, responsible for their own tasks, and available for any other tasks needed. Knowledge retention is based on organizational 

memory, which affects organizational performance. Learning from interruptions is a mindful and attentive process therefore an 

organization “remembers it better”. During emergencies, members and organization tend to understand the underlying causal 

process and attempts to adapt the knowledge to the new context while transferring knowledge. This includes dialogic practices 

(Tsoukas, 2009) and analogical reasoning and involves the comparison of cases and the abstraction of common principles (Gick & 

Holyoak, 1980; Gentner, 1983). AIMAG successfully transferred the knowledge to the Civil Protection about how to handle gas 

network and received knowledge about the dangerous waste treatment is the proof. 

4.2 More intrinsic motivation than extrinsic motivation while learning through disasters 

AIMAG offered economic support and awarded the employees who outperformed during the earthquakes. However, these were all 

ad hoc rewards. In addition, nobody got punished for not showing up to work. During the response and recovery stage, what really 

made employees come to help was more intrinsic rewards. Most of employees are from the affected areas, resuming the services 

means that their families and friends would be able to use the fundamental service earlier. For employees who were absent during 

the earthquakes, especially some middle managers found it difficult to re-integrate with their colleagues. Intrinsic reward urged 

people to participated actively to learn through the earthquakes in order to better respond to, recovery from and prepared for 

disasters.  

4.3 Social learning through the earthquakes 

Although individual learning is necessary for group and organizational learning, individual learning is not sufficient for group or 

organizational learning (Argote 2013). Organizational learning through disasters is a social learning process. Due to the damaged 

the working premises, AIMAG employees worked together under the tents which not only reduced the physical distance among 

them but also brought their relationships closer. Going through the same disastrous event constructed a shared mental model, which 

enabled members to give and make sense of current situation to facilitate better collaboration. Collective sensemaking under the 

crisis situation created collective knowledge about disaster management.  

5. ADDED VALUE FOR INTEGRATIVE RISK MANAGEMENT AND URBAN RESILIENCE 

Use knowledge, innovation and education to build a culture of safety and resilience at all levels is one of the priorities of Hyogo 

Framework for Action(United Nations 2005). Business organizations have direct relationship with consumers, customers, suppliers, 

672



  

governments, competitors and local communities. They play an important role in risk management and urban resilience. Understand 

how an organization generate, retain and  transfer knowledge from disasters can reduce risks of disasters, reduce social economic 

vulnerability, protect employees and their families and safeguard long-term investment(UNIADR 2015).  

6. CONCLUSIONS 

Organizational learning is a change in the organization that occurs as the organization acquires experience (Argote & Spektor, 

2011). Handling earthquakes is profound, successful, discontinuous, temporal, organizational and inter-organizational experience 

for AIMAG. The earthquakes were like an unexpected auditor, who revealed the strengthen and weakness of AIMAG and created 

a great opportunity for AIMAG to learn, to change and to be a more resilient organization. 

In this paper, we proposed an integrated view of learning from disastrous events. We analysed qualitatively the environmental  and 

organizational context and their relations to AIMAG’s learning through disastrous events. We find out that members of AIMAG 

were more motivated by intrinsic than extrinsic motivation to performance in the aftermath of earthquakes and they learnt in a 

positive and mindful way. In addition, AIMAG’s learning through earthquakes illustrated strong feature as social learning process. 

Due to the rarity of the disastrous events and the particularity of individual organization, learning process may exhibit different 

features. Understanding the particularity of each case will help an organization learn better lessons. Furthermore, we suggested to 

view disastrous events as a series of interruptions. We categorized three kinds of interruptions: operational interruption, 

administrative interruption and financial interruption in our case study. Categorizing different interruptions helps us to quantify the 

risks of different kinds of interruptions and help organizations to figure out the right solutions from previous experience. For 

example, an earthquake may cause interruptions in gas pipe as a flood does. We do not see earthquake and flood as two individual 

disasters. We would like to categorize the interruptions that were generated by the earthquakes so that for the interruptions of the 

same kinds generated by flood, we would be able transfer the knowledge learnt previously.  

Our case study shed lights on how an organization can learn through disastrous events. It contributes to the literature of 

organizational learning from disasters. The future studies could research on how emotion, motivation and social learning affect 

organizational learning through disasters. How to categorize disasters into interruptions and learn from them. Besides theoretical 

contribution, this paper gives hints to practitioners on how to enable their organizations to learn from disasters. 
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