


9. IMPROVING Your process improvement PROCESS�xe "Process Improvement Process:improving"�


Practice what you preach.


	Anonymous


In contrast to Sections 4 through 8 of this guidebook, which provides specific, step–by–step guidance on how to improve your process, this section provides generic guidelines for improving your organization's overall process improvement process. The previous sections cover the launching of a process improvement program in considerable detail; this section emphasizes aspects that are commonly still in need of improvement after this initial launching. 


Organizations differ widely in the ways they address process improvement: some handle it as stressful episodes; others try to learn from each improvement, but are poor at applying any lessons; and still others treat process improvement as a “core competency" with organizational structures, processes, and incentives aimed at maximizing their competitive advantage in this area. This section covers variations among organizations and provides strategies you can use to improve your own process improvement process. It presumes that you are seriously interested in improving your process, will attempt to do so frequently, and can learn to organize and optimize systematically the process improvement process and its context over these many improvements.


While the earlier sections of this guidebook address improving the software process, the same principles enunciated there apply to improving the process improvement process. This section applies these principles in the larger organizational context to the process improvement program itself.


In this section, you will learn how, with adaptations for your situation, to change your organization's context for process improvement (e.g., culture, infrastructure, and external relationships) and your direct process improvement effort itself (e.g., involvement, engineering, and management). A brief vision of your future organization is also provided.


9.1 Organizational Context


Instead of viewing the process improvement process as an isolated set of activities that you initiate each time you want to improve your process, consider process improvement to be an ongoing function with a permanent set of organizational processes and relationships.�xe "Process Improvement Process:improving:organizational relationships"�


From this perspective, process improvement involves the managed exchange of information and resources�xe "Environment:resources"�, both within your organization and with related, external organizations. Figure 9–1 shows a number of organizations and conditions that affect process improvement, as well as the subsystems mentioned in Section 2. 


When an organization views process improvement as an ongoing function, organizational arrangements to handle technologies and process improvements may be instituted and improved. The next sections provide guidelines for these organizational arrangements and practices in the areas shown in Figure 9_1:


•	Strategy


•	Organizational culture


•	Organizational structures and infrastructures


•	Management


•	Technology


•	External entities and relationships


Each section briefly describes the relationship of each area to process improvement and then lists guidelines, organized by topic, that will help your organization improve within that area.


	


Strategy�xe "Process Improvement Program:strategic planning"��xe "Strategic Planning"��xe "Organization:subsystems:strategic"�


You improve your process not for its own sake, but for the advantages, both immediate and strategic, that improvement provides. In order to maximize these advantages, concentrate on process improvement considerations and their role in strategic efforts and strategic and tactical planning�xe "Strategic Planning"��xe "Action Plan:strategic plan"��xe "Action Plan:tactical plan"�. 


Be visionary and aware of process improvement in your strategic and tactical planning.


•	Examine politics and international competitiveness�xe "Competitors:international"� as part of the organizational context. Consider not only potential global markets, but global sources of improvement and technology. Ensure that this information is received and used by those who need it.


•	Align process improvement efforts with the increasing scope of corporate change goals. Five stages, adapted from Venkatraman (1991), are (1) localized improvements of increasing scope, (2) improvement integrated internally across organization, (3) business process redesign, (4) business network redesign, including suppliers, customers, and others; and (5) business scope redefinition, where new processes and technology are used to change the organization's mission, scope, markets, and products.


•	Use strategic, organization–wide improvement efforts as the impetus and resources to improve your process improvement effort and plan future strategic process improvement efforts. Current common strategic improvement efforts include TQM�xe "Total Quality Management (TQM)"�, the ISO 9000�xe "ISO 9000"� series of quality management system certification, and U.S. Department of Commerce's Malcolm Baldridge Quality Awards.


•	Become more proactive�xe "Process Improvement Process:proactive"� in process improvement by exploiting and retaining the initiative to influence future events (e.g., influencing standards'�xe "Standards"� directions); making quicker, better decisions regarding improvement directions and use; and achieving flexibility to avoid adverse events (e.g., developing an agile culture�xe "Organization:culture"��xe "Culture" \t " See Organization,culture"� of rapid change that allows you to enter new markets when old markets fade away).


•	Consider technology�xe "Software Engineering Technology"� and process improvement needs, plans, and opportunities in planning the capability of your organization. Involve management and/or staff who provide resources, serve as sponsors, or promote process improvements.


	


Organizational Culture�xe "Organization:culture"��xe "Organization:subsystems:human/cultural"�


From an organizational viewpoint, process improvement is more than a simple behavior that can be called upon only when needed. It is a complex set of knowledge, skills, values, norms, behavioral patterns, and ongoing activities that few technically educated persons learned in school or fully mastered early in the workplace. In order to maximize your organization's success at process improvement, you must direct considerable attention at building and nurturing a culture that supports and encourages the process.


Develop a culture that supports process improvement.


•	Establish management commitment�xe "Sponsor:commitment"� from the top down to a culture that supports changes that lead to improvements in practices.


•	Through a broad consensus process, establish an organizational mission�xe "Organization:mission"� and organizational values statements that recognize and encourage ongoing improvement and openness to outside ideas and technology. Make sure your policies and procedures support these new statements.


•	Ensure that management and staff understand the need for process improvement throughout the organization, including a long–term understanding of the position of process improvement in your business strategy.�xe "Business Strategy"�


•	Examine the supporting values of the organization by examining norms on risk management, openness to change, beliefs on what is needed to survive and prosper; staff empowerment; commitment to TQM�xe "Total Quality Management (TQM)"�; customer orientation�xe "Customers"�; and self–image as a leading–edge organization.


•	Use the eleven–step scale�xe "Change:ten-step scale"� (shown in Figure 9–2) to determine local cultural norms in handling risk or need to change (Grove 1983; Charette 1992; Redwine 1986; Sage 1993). Systematically raise the level of individuals and the organization on this scale.


•	Train�xe "Training"��xe "Process Improvement:training"� management and staff on process improvement principles and techniques. This can include training in process, process improvement process, action planning�xe "Action Plan:training"�, and interpersonal skills and human behavior.


•	Support a culture of professionalism and lifelong learning. Pay for reasonable professional memberships, activities, and certification. Expect professionalism in all activities. Train and educate your management and staff in new software engineering–related skills�xe "Skills"� and knowledge. Most computing–related skills and knowledge have a half–life of five years or less, and requires continual training and education of software management and staff.


	


Organizational Structures and Infrastructures�xe "Organization:structure"��xe "Organization:subsystems:structural"�


Your organizational structure and infrastructure must change to incorporate new improvement strategies and cultural practices. These changes may involve new functions and groups or new relationships among those that already exist.


Ensure that organizational structures exist to support process improvement.


•	Use your human resource department�xe "Process Improvement Process:infrastructure:human resource departments"� to ensure availability of expertise, skills, and training in process and process improvement.


•	Create a technology organization�xe "Process Improvement Process:technology receptor organization"� that identifies and tests new technologies and helps bring them into the organization. Consider carefully its relationship with the rest of the organization, staffing (including rotation), resources, duties (to identify, not invent), organizational placement, and permanence.


•	Develop a permanent internal training�xe "Training"� capability to develop and/or customize training materials rapidly, deliver them successfully, and maintain ongoing training support. This requires specialized expertise in professional training and instructional design.


•	Use a process improvement group, such as the PG�xe "Process Group (PG)"�, to facilitate the introduction of improvements and new technology.


•	Have an SC�xe "Steering Committee (SC)"�, including line managers, that possesses the resources and authority needed for improvement.


Ensure that infrastructure mechanisms exist to support process improvement.


•	Develop measurement programs�xe "Process Improvement Process:infrastructure:measurement program"��xe "Measurement:program"� that establish baselines and measure progress toward process improvement. Refer to Software Measurement Guidebook (Software Productivity Consortium 1992b) for information on how to set up a measurement program.


•	Develop guidelines for institutionalizing a process�xe "Institutionalization"� (e.g., how to revise budgeting, infrastructure procedures, and job descriptions).


•	Coordinate and refine the roles in process improvement for such areas as technical support,�xe "Support"��xe "Technical Support" \t " See Support"� configuration management, the technical library, and purchasing.


•	Create information repositories�xe "Process Improvement Process:infrastructure:repository of lessons learned"� of previous process improvement experiences to assess the impact of a change and to allow you to improve your process continuously by learning from past mistakes. Capture the “folklore" of managers and staff who “tell their story" and a more objective, common set of elements, such as what improvement mechanisms were used, the role of users, and the decision–making process. Information on past process improvement experiences can help you plan and predict future improvements. Information on plans can allow projects to integrate their improvement approaches. The repository need not be in one central place, but it should be easy to access. 


•	Migrate toward open hardware and software environments�xe "Process Improvement Process:infrastructure:open environments"� that support addition and/or modification of technologies.


•	Integrate the organization's process improvement process with other organization–wide processes (e.g., TQM) and with any strategic planning processes or groups.�xe "Process Improvement Process:integration within organization"�


•	Establish an organizational assessment and analysis capacity, and use it regularly. This should help you understand where your organization stands in regard to process, technology, and other changes.�xe "Organization:assessment"�


•	Be alert to and consider ways that your organization can distribute expertise among staff, thereby reducing reliance on individual specialists while at the same time increasing flexibility. This might include changing the extent and speed of information flow, flow of expertise and people, ease of organizational learning and improvement, and advocacy for unbiased evaluation methods and multidisciplinary knowledge.


•	Develop process improvement awareness�xe "Process Improvement:awareness"��xe "Process Improvement Process:infrastructure:awareness mechanisms"��xe "Influence Strategy"� mechanisms (technical libraries, network services, outside database/library services, domain experts, benchmarking, and technology receptor organizations) that help staff identify improvements.


	


Management�xe "Organization:subsystems:managerial"�


The management of the process improvement effort involves the full range of management issues. Many of the points made elsewhere in this section have management components. The guidelines here directly address managers of process improvement efforts.


Be an example of a well–run effort.


•	Set explicit, realistic objectives and goals, both near– and longer–term.�xe "Process Improvement Program:objectives"�


•	Model desired process behavior. While one cannot reasonably expect your process improvement program to be much better organized and executed than your projects, strive to model the next round of improvements desired of such projects. For example, if you expect projects to use sound estimating procedures, then the process improvement program should use them; or, if you are aiming toward having a defined software process, then the process improvement program should define its process first.


•	Build a culture�xe "Organization:culture"� within the process program that climbs the eleven–step scale (Figure 9–2) ahead of the rest of the organization.


•	Explicitly manage uncertainty and risks�xe "Risks"�. Do not allow anyone's myopic concern for ROI�xe "Process Improvement Program:return on investment"� guarantees to divert you from doing the right thing. Process improvement economics is in its infancy. Though management understands the need to be successful at process improvement, a detailed understanding of the costs versus the benefits of following a defined process improvement process�xe "Technology Transfer Process"� does not yet exist.


•	Conduct your own explicit process improvement effort.


Be customer driven.


•	Listen to process users and the SC. Consider the agony, the money, and the needs of the process users and their customers in deciding what to do. Motivated process improvement users are key to success.


•	Increase sponsor and management commitment�xe "Sponsor:commitment"� and enthusiasm by building increasingly open, warm, ongoing relationships with more key persons.


•	Rotate process users through the process improvement program and teams.


•	Establish validated requirements for your process definition efforts.


•	Measure diffusion, success, and satisfaction.


Integrate process improvement.


•	Involve yourself in all related planning (including budgeting) and with similar initiatives.


•	Increase awareness, coordination, and integration among process improvement�xe "Process Improvement:awareness"� and technology efforts throughout the organization.


•	Ensure that the process improvement program's own processes integrate smoothly with other organizational processes.


	


Technology�xe "Organization:subsystems:technological"�


The technological subsystem covers issues such as: Are the processes used to transform inputs into outputs standardized and institutionalized? Do the processes rigidify operations, or are they flexible? What types of technologies are being used? Institutionalization�xe "Institutionalization"� is the extent to which the use of the process is routine, widespread, and embodied in the organization's governance mechanisms.


In your process engineering, use the best practices and ideas from systems engineering, organizational development, process improvement, user, and other communities.


•	Take increasing advantage of the existing expertise, both inside and outside your organization, to improve your state of practice in process engineering�xe "Process:engineering"�. See Process Definition and Modeling Guidebook (Software Productivity Consortium 1992a) and Process Engineering With the Evolutionary Spiral Process Model (Software Productivity Consortium 1993b).


•	Insist on professionalism in process engineering. Pay for reasonable professional memberships, activities, and certification. Expect knowledge of limitations, combined with professional networking and paid assistance, to find answers. 


•	Support learning. Train and educate your process management and staff in new process engineering–related skills�xe "Process:engineering"� and knowledge. Most software process knowledge and skill has an even shorter half–life than regular computing knowledge; this requires continual study, training, and education.


•	Emulate the best involvement mechanisms in use in your organization (e.g., Integrated Product Teams (IPTs) or concurrent engineering teams).


•	Pay attention to process requirements and architecture.


•	Ensure that processes result in meaningful, interesting, and enjoyable jobs.


•	Use process (re)design expertise to improve process speed, dependability, cost, and resulting customer satisfaction.


•	Cultivate the persons performing the process to become your biggest source for improvement suggestions—then use them.


Stay on top of new process developments.


•	Access and digest relevant periodicals, market reports, and government studies. Subscribe to services, databases, and analysis groups.


•	Use traditional and nondirectional, and local and global sources for new processes and technology. Traditional sources include consulting firms, colleagues, literature, seminars, internal research and development (R&D) laboratories, universities, computer manufacturers, tool vendors, and meetings. Less traditional, but sometimes even more effective, sources include joint ventures, consortium membership, federally funded R&D centers, competitors�xe "Competitors"�, suppliers, and customers. 


•	Participate in or track appropriate standards�xe "Standards"� projects.


Exploit automation.


•	Use office automation to manage and communicate.


•	Use automation to support process definition and modeling�xe "Process:definition and modeling"�. See Process Definition and Modeling Guidebook (Software Productivity Consortium 1992a).


•	Evaluate and pioneer process enactment or workflow management tools within the process improvement effort.


Integrate software–related processes.


•	Ensure that software processes and methods integrate well.


•	Integrate software processes with related processes, such as systems engineering process and marketing process.


Institutionalize process improvement.


•	Define the process improvement process and evolve the definition.


•	Achieve a workforce skilled in its use.


•	Embody in organizational governance mechanisms, such as policies, procedures, measurements, reports, reviews, assessments, and audits.


•	Use universally (except for explicit, managed, purposeful pilot changes).


•	Incorporate in initial personnel indoctrination and training, and other mechanisms of acculturation.


•	Reinforce to prevent slowly fading away.


	


External Entities and Relationships�xe "Organization:external entities and relationships"�


In order for your organization to be a permanent leader in process improvement, it must develop stable and long–term relationships with important external organizations, including your customers, suppliers (e.g., vendors and consultants), and industrial peers.


Ensure strong and improving relationships with external organizations.


•	Encourage staff, user, supplier�xe "Suppliers"�, and customer�xe "Customers"� involvement in decisions that affect them.


•	Attempt to establish relationships to facilitate codesign of processes by supplier�xe "Suppliers"�–customer�xe "Customers"� pairs or chains with your subcontractors�xe "Subcontractors"� and clients.


•	Form ongoing relationships with select process improvement and technology sources�xe "Technology Sources"�. This can take such forms as industrial liaison relationships with universities, contracts, joint ventures, consortia, periodic benchmarking, strategic alliances, investment, or cross–ownership. Ongoing relationships will help facilitate transfer, give you advance insight and influence on how new processes might fit into your environment, and promote ongoing support for the transfer from the source.


•	Provide a vehicle for systematically asking customers �xe "Customers"�and suppliers�xe "Suppliers"� about their immediate and expected future process and technology needs and changes.


•	Carefully select and form a relationship with assessor organization(s) and personnel that can come to know your organization and approach to improvement.


•	Find ways (e.g., industry surveys, benchmarking, visits, business intelligence) to compare your organization's process and process improvement program to that of your competitors�xe "Competitors"�.


9.2 What Your Organization's Future Should Be


Assuming that all or most of the preceding suggested guidelines have been followed to conclusion, you will work in a new type of organization. This section outlines a vision of what it should be like, covering the same six areas as the prior section. (Steele [1989] offers a somewhat similar view of the “technologically effective organization.")


•	Strategy.�xe "Organization:subsystems:strategic"� The organization will take an explicit systems view of process and process improvement in the context of the organization and its objectives, strategies, and environment. Likewise, recognition of the implications of technology and technology change will be pervasive in the management and operation of the enterprise. The open computing environment, people, organization, processes, products, and external relationships will evolve together to achieve continuing overall improvement and success.


Your organization will take a global approach to the changing nature of competition, both in the players and the basis for competition. Your organization will recognize in many markets the basis of competition shifting toward quality, total customer satisfaction, speed to market, solutions rather than means, custom fit at mass–market prices, customer delight, technical compatibility, corporate virtue, and long–term relationships.


•	Organizational Culture.�xe "Organization:subsystems:human/cultural"� Your organization will change proactively at a rate that will be uncomfortable, but not debilitating. No process or technology will be totally sacred or unchangeable. The rate of change will be fast enough to respond to, and even shape, the external considerations that necessitate change.


All parts of the organization will be improvement–oriented, including enterprise–wide TQM efforts, which will result in relentless removal of the causes of and opportunities for defects, as well as improvements of all sorts, including technological ones. TQM–style benchmarking will help many organization functions compare themselves to the best–known state–of–the–art practice.


•	Structure and Infrastructure.�xe "Organization:subsystems:structural"� While organizational arrangements may vary, the process expertise and functions will be official, effective, efficient, and improving—world class. Training, support, and other infrastructures will exist as part of an institutionalized approach to process improvement. Human resources and careers will be managed such that selection, education and training, assignments, and departures result in the needed skill mix at the time needed.


•	Management.�xe "Organization:subsystems:managerial"� Your organization will be self–aware, using both an institutionalized measurement program and periodic self–assessments, in both technical and nontechnical areas. It will have defined explicit success factors and will report on levels of process, and technology use and mastery. It will be able to tell incompetence or error from bad luck—and act accordingly.


Process and other risks will be managed and mitigated. This will be part of dealing with the ongoing tensions between exploiting current capabilities and advantages, and creating new ones—the crunch between doing something the old way, versus spending time and money to learn and master a new way. Multiple alternatives will be vigorously sought and objectively selected among.


•	Technology.�xe "Organization:subsystems:technological"� Recently begun projects will use a modern, reasonably integrated set of technologies and processes tailored from the organization's process guidance. Most of these projects will try something new, however, in a stage of the development process as part of the organization's systematic and sanctioned exploration and learning activities. Older projects will upgrade their process and technology more slowly, but will follow defined management and technical processes. Process improvement and technology awareness, exploration, and transfer will be explicit and will follow defined processes and methods integrated into your organization's processes and methods, particularly for TQM and systems engineering, but also for the full set of the enterprise's processes.


Knowledge and skills will flow rapidly and systematically into and through the organization to all the places they are needed or usable. While not neglecting mastery and continual improvement of present processes, the organization will look multiple technology generations ahead for relevant technologies: product, process, and informational.


•	External Entities and Relationships.�xe "Organization:external entities and relationships"� The world that you and your organization live in will be an accelerating, increasingly exciting, and potentially hazardous one. In your well–organized enterprise, however, the interest and excitement of all concerned (manager, technologist, and user) in engaging the world and successfully advancing the process and technology used in your organization will exceed any discomfort involved. 


The organization will know about competitors, both current and potential, and will produce objective comparisons. It will explicitly exploit process for enhanced competitiveness. 


Key technical personnel and management will have active external interactions—particularly with customers, but also with sources of improvements, peers in your profession and industry, subcontractors, government, and academe. Attention and interaction will not be parochial in terms of organization, geography, or discipline.


Realistic decisions will be made on in–house process improvement development versus obtaining it from outside. Nondisclosure agreements, alliances, and joint ventures such as consortia will be formed with customers, teammates, and/or suppliers to understand, forecast, and achieve the technology (and other factors) needed for success. Your organization will have learned how to manage and practice these types of collaboration.


9.3 Conclusion


Essentially, this section focuses on how your organization's process improvement program can routinely perform better the business of process improvement and offers a vision of where that should lead. Moving to this vision, however, can only be done incrementally. You can best follow the guidelines incrementally by adopting the underlying management approach first outlined in Section 3 and applying it to this section's larger context.


Improvements in your process improvement program should be mutually reinforcing, with improvements in your strategy, culture, and structure that ensure that you create supportive internal and external arrangements, policies, procedures, and practices. Altogether, obviously, this involves a major process of organizational development that serves both to create a more change–oriented organization and to make each process improvement more integrated with the organization's vision and culture—and more routine. 
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