Integrating Risk and Knowledge Management for Exploration

In the Exploration Systems Mission Directorate (ESMD), we are integrating risk management and KM with measurable effect. The approach that we have adopted enables us not only to learn lessons from past programs such as Apollo, Space Shuttle, and the International Space Station, but also to generate and share new engineering design, operations and management best practices through our existing continuous risk management procedures. This framework is based on the assumption that risks highlight potential ‘knowledge gaps’ that might be mitigated through one or more KM practices or artifacts. These same risks also provide a cueing function for the collection of knowledge, particularly on technical or programmatic challenges that might occur again (e.g. system architecture, vehicle control mass, system performance, cost and schedule management).  

In a fast-paced, resource constrained environment, however, we must budget our assets carefully to mitigate risks, while simultaneously capturing and transferring knowledge about risks over time. To accomplish this, ESMD risk and knowledge management practitioners use a set of inter-related risk and KM processes, including:  Pause and Learn (PaL); Knowledge-Based Risks (KBRs); Web-enabled high-performance teams; Knowledge sharing forums; and Experienced-based training.  
One or, more likely, a combination of these practices will provide ESMD with a menu of options to

enhance risk-informed decision making in a meaningful fashion. We have been very careful not to overemphasize information technology (IT) in our approach which has resulted in several “IT junkyards” in past history.  We have included processes to ensure the integrity of the information and access to databases for configuration management and protection of these resources.  We hope to achieve more “learning through conversation” than we have in the past which you will see in the following practices. 
Pause and Learn (PaL) PaL is modeled on the After-Action  Review (AAR) used by the U.S. Army, and piloted [in a KM context] by Dr Ed Rogers, Chief Knowledge Officer at NASA’s Goddard Space Flight Center. The idea behind a PaL is to create ‘learning events’ at major milestones in the lifecycle of a project. Key attributes of the PaL include:  

· An informal, facilitated roundtable discussion (ranging from a half-hour to a full day), which includes the input of moderators and rapporteurs, and focuses on tasks and goals that were set; 

· A ‘not for attribution’ approach, in which judgments about success or failure are withheld, in favour of allowing employees to discuss the lessons they’ve learned; 

· A clear focus on a particular area of project life (in terms of phase and function), which might mean a management PaL, a technical PaL, or a Conceptual PaL, for example. Team participation may very, depending on the particular focus and objective of the PaL; 

· Maximum participation, so that more project activity is recalled and more lessons shared; 

· A timely approach, where the PaL is conducted inside a project’s schedule, not outside or later. In this way, recall of key details is more likely, insights can be immediately applied and learning is affirmed as an integral part of the project lifecycle. 

ESMD has conducted numerous workshops to familiarize personnel with the PaL process and to train a cadre of facilitators. Today, PaLs are currently in use at all levels of the Directorate for a variety of purposes, ranging from candidate risk reviews to post-design review lessons learned.

Knowledge-Based Risks (KBRs) In 2005, we decided to take a new approach to ‘lessons learned’, as we were concerned by the existing state of the practice within NASA, as well as the relevance to new projects of the lessons learned already held in the existing database. The goal was to get away from a passive collection system that could be described as a ‘collect, store and ignore’ approach. It was decided that good starting point was a review of lessons learned from the recently cancelled Orbital Space Plane (OSP) Project which had generated ‘lessons about lessons’. We discovered that, in order to improve our approach to lessons learned, we should:

· Start lessons learned processes early in a project; 

· Capture, learn from, and repeat our successes; 

· Prevent failures, mishaps and near misses where ever possible; 

· Increase the utility and focus of the existing Lessons Learned Information System, which had become overloaded with entries of limited utility; 

· Increase our understanding knowledge transfer mechanisms, especially during program development; 

· Flow all applicable lessons learned into requirements, processes and plans, and periodically verify compliance;

· Institutionalize and standardize the use of lessons learned

· Provide sufficient resources, planning and management support to analyze and incorporate lessons learned, emphasizing the need for NASA and its contractors to work together; 

· Capture the best lessons learned for a major program in a ‘living handbook’ of best practices, while screening new lessons learned for applicability, value, and inclusion. 

The resultant approach tightly coupled continuous risk management and lessons learned to form an active collection of what we call knowledge-based risks (KBRs). By our definition, a KBR can be a pertinent lesson learned record, converted to a risk record (taken from the Space Shuttle or Space Station programs, for example); or an ESMD risk, with lessons on how the risk was identified and mitigated over time appended to the risk record.  We want to understand what worked or did not work in terms of managing the risk so that in the future we are capable of building better plans with meaningful discrete mitigation steps (i.e. specific types of analyses, designs, tests, technical reviews, and manufacturing techniques).  

The continual collection and development of well-documented KBRs provides access to several knowledge domains in program and project management, engineering, safety, operations, and other disciplines. This information is captured in the risk database for reuse as well as a separate portal environment with a rich bundling of documents, test reports, presentations, and video interviews of the risk owner describing how the risk was mitigated.  Most importantly, KBRs are infused back into the system via our network of program and project risk managers as a service to risk owners who need help in identifying new risks or developing better plans for existing risks.  A passive blogging feature on the portal allows users to add their own comments and lessons on similar risks.  

Virtual Teams While our team members constitute a significant knowledge base, their contributions are regularly lost through personnel downsizing, retirement, project transitions and career transitions. Managing and/or capturing that knowledge before it is lost becomes a major challenge. We considered using communities of practice (CoPs) as a fundamental building block in our integrated risk and knowledge management system, however, the current NASA-wide implementation of CoPs—especially the engineering discipline-specific, top-down approach, demanded significant change for ESMD, as evidenced by the lack of support for participating in these types of CoPs, the fact that they were not connected to the job at hand, and the explosion of virtual teams in ESMD’s secure wiki which was deployed a year ago.

Given the inherent problems in managing an organizational structure as complex as ESMD, with work spread across all NASA centers, the wiki is a good fit for mitigating that risk.  Our wiki tool enables ESMD teams to collaborate on documents, conduct threaded discussions, manage calendars, locate process and expertise information, and most importantly, learn.  We are in the process of developing programmatic and technical knowledge architecture templates for systems engineering, functional engineering disciplines, system and sub-system management, safety and mission assurance, acquisition/procurement, Space Shuttle transition, human resources, and so on, for use by these virtual teams.  We have also started to conduct wiki kickoff workshops to understand the team’s social, communication and collaboration challenges in order to better fit the tool to the team processes.  

Knowledge sharing forums Knowledge sharing forums range  from simple ‘brown bag’ lunch seminars to larger conferences. Fora include: ESMD Alumni events, in which past participants in NASA projects discuss their  experiences and lessons learned; knowledge sharing seminars and workshops, where senior project leaders share their insights; and other fora that bring together project leaders from across NASA, private industry and other government agencies.  A key goal is to record many of these forums, so that they can be shared later by a larger audience who were unable to attend the face-to- face exchange.

Experienced-based Training Case studies, both internal and external to ESMD, are a powerful means of capturing and transferring relevant information to our management and workforce. The ESMD risk database guides us to case study candidate topics, as well as other organizations that might benefit from a case study. In future, ESMD will facilitate the development of case studies that will help transfer the context of a program, and the project decisions involved, to members of the workforce. Senior ESMD managers will help shape their content and they will be used in the many training programs in which our personnel participate.

To the future and beyond The ‘Vision for Space Exploration’ provides ESMD personnel with exciting opportunities and formidable challenges. To reduce risk and apply knowledge more effectively, ESMD is integrating its risk and knowledge management practices and systems in a comprehensive manner that will accomplish more with less bureaucracy. The goal is not compliance with detailed processes and procedures, but rather, compliance with intent: the intent to learn and share and to probe multiple aspects of risk, so that ESMD’s missions have the best possible chance of success.
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