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Abstract
The right mindset of all the stakeholder groups is a key element for safety management. This paper identifies key management factors for improving aviation safety from corporate responsibility aspects by conducting interviews and questionnaires with key representatives in the air transport sector. The interviewees are selected from various countries so that cultural differences are considered. The findings show that corporate safety culture has the most significant impact on aviation safety, followed by adequate training and effective safety monitoring. 
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1. Introduction
The objective of this study is to examine how effective safety management can push aviation safety performance one step further. Reason (2001) claims that, hazards and errors can occur at all levels of an organization. Safety violations take place due to psychological precursors of unsafe acts, organizational deficiencies (line management decisions), corporate actions (senior management decisions), and inadequate defenses (Reason 2001). Thus, safety management needs the involvement of all the stakeholder groups as well as strong commitments of upper management. The vision within an organization, which fosters an increasingly understanding of the importance of safety in the organizations activities and the responsibility of each individual needs to be developed in order to prevent accidents. Safety culture is formed if upper management accepts responsibility for safe operations, especially the proactive management of risk. Thus, the initiative of improving organizations’ corporate responsibility practice being driven and reinforced from upper management is crucial. Organizations must have sufficient time, information, expertise, training and contingency plans for special situations and events. Furthermore, cultural factor seems to play an important role to prevent accidents, therefore management needs to react appropriately if cultural factor is failing. 
The fatal accident rate for scheduled passenger airlines based on International Civil Aviation Organization (ICAO) records have fallen over the past twenty-five years from 2 per million flights to 0.3 per million flights, as efforts have focused on in-house safety management systems for mechanics and flight operations (Learmount 2005). Historically, accident investigations have focused on primary factors related to mechanical failures and human errors. In recent years, the latent factors behind primary causes have started been investigated, shedding lights on management factors that impact flight safety. According to ICAO (2004), the following five management factors are likely to cause aviation accidents. They are deficient airline safety management, deficiency of flight crews including deficient communications & training, and poor standards & checking. Industry efforts are turning to identifying opportunities to proactively address management factors as a way of further improving flight safety. For example, Little et al. (1990) suggest the need for further investigation on the impact of corporate instability within the aviation environment driven by commercial pressures and pilots distresses on aviation safety. 
Literature review shows that highly sophisticated safety monitoring systems in terms of engineering maintenance, operation and crew function already exist. For example, the International Air Transport Association (IATA) has a safety audit system called the IATA Operational Safety Audit (IOSA). The IOSA is an evaluation system designed to assess mainly the operational management and control systems of an airline. The Canadian Civil Aviation authority has a more comprehensive Safety Management System Assessment Guide, which covers general safety issues including roles, responsibilities, and involvement of employees as well as the importance of communications. The Australian Civil Aviation Safety Authority has a guidance material of safety management system. This system briefly includes the importance of the senior management commitment as well as safety officers’ responsibilities. 
Most of the existing monitoring systems seem to cover organizational management issues just briefly. Thus, this paper focuses solely on the role of organizational management in improving aviation safety performance from corporate responsibility aspects rather than technical or engineering perspectives. The study identifies key management factors by conducting interviews and questionnaires with experts in the aviation sector. This paper comprises of four sections. The next section describes the research methodology used in this study, followed by the presentation of the findings in the section three. The last section concludes the study and suggests how aviation safety can be improved further. 
2. Methodology

First, this study has conducted 10 individual interviews with flight safety experts, airline managers and pilots in Taiwan, France, Unites States (US), Bangladesh, and Colombia in order to understand their perceptions about aviation safety and its relationship to organizational management. The interviews have identified key organizational management factors for improving aviation safety performance. Most of the interviews were conduced by telephone due to the diverse location of the respondents’ organizations, and lasted on average for 1 hour. 

A questionnaire was then designed to validate and rank the key management factors, which were identified during the interview analysis. The software Opinions Online provided by the Helsinki University of Technology was used to post the questionnaire online in order to keep the interview anonymous. The questionnaire has asked respondents to rank the fifteen organizational management factors according to their impact on flight safety, from 1 (lowest) to 15 (highest). The questionnaire has also invited respondents to suggest additional key management factors for improving aviation safety performance. The geographical location of the organization’s headquarters that respondents are based in was also questioned in order to observe multicultural variations in the perceived importance of the management factors (if any). The online questionnaire was responded by 38 selected key representatives in aviation sectors from eight countries. The questionnaire coverage of the location includes Europe (5%), North America (8%), Latin America (24%), Africa (3%), and Asia (60%). Larger proportions of respondents in Asia and Latin America resulted from our interest in emerging markets. The sectors include airline managers, crew members, other air transport employees, flight safety experts, airport and civil aviation authorities. The distribution of the job position of the respondents consists of upper management (11%), middle management (55%), crew members (13%) and other employees (21%). 
3.  Findings

3.1. Key organizational management factors
All the interviewees have agreed that management factors do influence flight safety performance. However, they claim that there are too few studies about airline management factors contributing to aviation safety, or driving primary causes of safety violation. Some of the interviewees have claimed that most of the airline managers (especially in small airlines) are more concerned, on a daily basis, about everyday business decisions such as those concerning airline productivity or financial performance than about safety as an ongoing daily and long-term matter. Some possible reasons for such situation could be: pressures to present results to airline shareholders, consider flight safety expenditures more as a cost than an investment, a lack of knowledge about the causal dynamics of flight safety, and inadequate communication regarding business and safety goals. 
Some interviewees suggest that airline flight safety would be better understood as a complete flight safety management system rather than a flight safety program. This is because flight safety in a system concept is interconnected to all airline activities. Each of airlines’ systems, such as financial, operation, human resource, maintenance, training, ground support, information systems are also involved in flight safety. Furthermore, a system approach to flight safety is a useful way to analyze and understand the contribution of the airline organization to flight safety. Systems elements would include the operation environment, aircraft, flight crews, operating procedures, and airline organization.

The interviewees all stress that airline managers play an important role in flight safety performance. Managers implement performance policies & processes, establish organizational structures, communication & reward systems, manage resources, devise as well as review operating procedures. Managers are also responsible to develop and to maintain a good safety climate within the organizational culture. A good safety climate is characterized by employees sharing similar positive behaviors and attitudes about organization safety. These include management as well as employee commitment to safety, swift & effective management action on safety matters, and the efficient safety communications within the organization. Flight safety is considered as a very technical and specialized area, therefore majority of airlines managers often give most or all of the responsibility for flight safety to the Flight Safety Department. This behavior reduces the opportunity to gain vital supports and commitments from all the other areas of the organization, and also discourages an involvement of key management and other employees in flight safety. The interviewees also claim that training is one of the key factors for safety improvement directly impacted by organizational management. 
Helmreich (1998) argues that national, organizational as well as professional culture has positive and negative impacts on aviation safety. However, the interviewees seem to perceive mainly organizational culture as the key safety culture. The interviewees’ emphasis on the importance of leadership in order to develop as well as maintain organizational safety climate is also worth noted. This coincides with the finding of Morimoto et al., (2005) that good corporate leadership is one of the key elements for successful corporate social responsibility. 
The interviewees also address the importance of coordination of safety program when merger & acquisition takes place. They also suggest that if MRO (maintenance/repair/overhaul) is outsourced, it is necessary for the airline to coordinate their safety program with the MRO organization in order to maintain safety performance. 

According to the interviewees, unions can have a positive or negative effect on safety. Therefore, airline and union management should give a priority to a close and cooperative working relationship in the area of safety. Business changes are also perceived to disrupt operational processes or organizations themselves with follow-on effects that can impact flight safety. Thus, the implementation of business changes must be carefully planned and executed for minimum disruption to processes, employees, and operations.
Based on the analysis from the interviews with experts, the following fifteen management factors are considered to have significant impacts on aviation safety. They are safety culture, adequacy of training, effectiveness of safety monitoring, flight safety plan management, crew coordination, key management personnel capability, good communication inside the organization, workload management, coordination of safety program with outsourced ground services, decision making pressure, management relations with unions, flight safety plan funding, airline’s financial condition, management ability to adopt merger & organizational change without affecting safety performance, and budget constraints. No significant cultural variations in the perception of the interviewees were identified.

3.2. The ranking of key organizational management factors
Figure 1 shows the ranking of the key organizational management factors based on the analysis of the questionnaire. Note that there was no identified significant major cultural difference in the perception of the respondents with multi-cultural background. The result indicates that safety culture is the most important factor for flight safety improvement. Safety culture is often characterized as an organizational attitude in dealing with critical safety issues (Zhang et al., 2002). However, von Thaden et al. (2003) claim that the concept of safety culture in the complex, high-risk aviation industry may remain unsystematic, fragmented, and underspecified. The following five global components of safety culture could support organizational management to develop, to improve and to incorporate safety culture into their corporate culture, according to von Thaden et al., (2003). They are organizational commitment, management involvement, a fair evaluation & reward system, employee empowerment, and an effective and systematic reporting system. By incorporating these components into the organizations culture, upper management identifies safety as a core value of the organization and actively promotes safety consistently across all levels of the organization. Managers also become more personally involved in critical safety activities within the organization. 

Adequate training was ranked as the second most significant factor for aviation safety improvement. Human errors are inevitable, however training can improve safety performance. Crew Resource Management (CRM) is a set of strategies for crews to follow to improve safety. Such system is supposed to minimize risks & human errors due to effective detection & response to errors, as well minimize negative impacts of culture. Salas et al. (2001) state that CRM training generally produces positive reactions, enhances learning, and promotes desired behavioral changes.

Effective monitoring of deviations and errors is also considered to be very important according to the questionnaire result. Errors made by flight crews are the main primary cause of global aircraft loss accidents from 1995-2005 (40% of accidents) according to Boeing (2006). Some of the main concerns related to crew errors are inadequate training of pilots, engineers as well as other technical staff, fatigue, time constraints, excess workload, and stress (Ssamula 2006). There is an increasing pressure on on-time performance in order to optimize airline and airport operation. This often leads to minimizing aircraft ground time, and maximizing aircraft as well as staff utilization time, which is likely to cause errors. Thus, good monitoring system of such errors needs to be in place together with adequate training.  
Cost pressures can result in management decisions that add stress to safety process or restrict resources from safety programs. However, finance related management factors were not perceived to be significant, according to the questionnaire result. Budget constraint was the lowest influence in the ranking. Other finance related factors, namely flight safety plan funding and airline’s financial condition, were also both ranked low. This could suggest that as long as safety culture is properly in place, tight financial conditions might not affect safety significantly, since safety is always the priority. According to San Jose State University, low cost carriers (LCCs) have a significantly better safety record than their traditional regional and major competitors in the US (http://www.flightglobal.com). The main reasons are assumed to be due to their less complex organizational structure as well as the fact that LCCs usually use single-type fleets of third-generation jets.  

Flight International (http://www.flightglobal.com) identifies that the following two factors attached to the airlines are common in major fatal accidents in 2005. Firstly, many airlines were based in countries that have a poor safety record compared with the world average. Secondly, almost all the countries those airlines operate have struggling economies which usually means that safety oversight is low on the political priorities list. The aviation safety of Africa is a growing concern (Ssamula 1996). The relative distribution of flight accidents by continents in 2005 shows that Africa is the continent constituting 37% of global flight accidents while accounting for just 3% of world aircraft departures (http://www.flightglobal.com). Boeing also estimates that US$34 billion is needed in 2004-2024 for African aviation to meet their traffic growth as the replacement of ageing aircraft (Adeoye 2006).    
Several additional significant management factors outside the listed factors suggested by the respondents were mostly related to safety culture, safety management programs, and teamwork issues.
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Figure 1
Ranking of key management factors for aviation safety

To summarize the findings, enhancing company safety culture should be the number one priority for safety management, as depicted in Figure 2. This is followed by effective safety system, human resource management (including training, management personnel, workload/pressure and union management), external influence management (such as structural changes like outsourcing or mergers) and finance management. Furthermore, good safety culture rooted throughout organizations at all levels is likely to have a positive influence on all the other factors. 
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Figure 2
Priority pyramid

Conclusion

This study has examined how safety management can improve aviation safety further. The paper presents the key management factors for improving aviation safety performance from corporate responsibility aspects, which were identified in the analysis of the interview and the questionnaire. The interviewees were selected from various countries so that cultural differences were considered. 

All the interviewees have agreed that management factors do influence flight safety outcomes. Some of the interviewees have claimed that most of the airline managers (especially in small airlines) are concerned, on a daily basis, more about everyday business decisions such as those concerning airline productivity or financial performance than about safety as an ongoing daily and long-term matter. Many interviewees have addressed the importance of a system approach to safety, an organizational capacity to deal with any business changes, and the role of managers, training as well as union management for safety improvement. 

The result of the questionnaire has indicated that company safety culture is perceived to be the most significant factor for aviation safety, followed by adequate training and effective monitoring. These three factors should be given a great priority in a daily operation. Management must proactively promote safety improvement at all levels of organizations with a long-term vision. Strong commitments from upper management would likely to speed up such process. Training could also raise awareness, accept, and value safety improvement. Creating safety climate in an organization would require not only effective safety management systems being in place, but also efficient implementation as well as maintenance. Strong supports from regulators and government would also be required to promote enhanced safety culture.  
In the questionnaire, budget constraint was perceived to be the least significant factor. Other finance related management factors, namely flight safety plan funding and airline’s financial condition, were also both ranked low. This could suggest that as long as safety culture is properly in place, tight financial conditions might not affect on aviation safety significantly. There was no identified significant major cultural difference in the perceptions of the respondents with multi-cultural background. Several additional management factors suggested from the respondents were mostly related to safety culture, safety management programs, and teamwork. 
This study has covered a wide range of respondents, despite the difficulty in obtaining responses both for the interview and the questionnaire due to the busy schedule of the respondents and the sensitivity of the topic. For future research, the geographical locations not covered in this study, such as Australia, can be included in the analysis for further comparison of the perceptions and cultural influences. Moreover, future research could increase the sample size, which would further enhance the credibility of the results.  
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