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15 Success Factors for Software Process Improvement

The IT industry has certain challenges for quality management. In order to meet business and

organisational objectives and deliver quality software, it is essential to improve the

organisational practices, and processes that produce the software.

Quality can be perceived with different views. The differences in views are mainly due to the

fact that a project has many stakeholders, each perceiving quality in one’s own way.

Software is an abstract entity. Software processes are maturing and software methodologies

are evolving. Process automation tools offer some benefits, however they have yet to provide

a complete and unified development approach, which may be reliable and universally

acceptable. Under this scenario, software processes are still people-oriented.

As software process improvement (SPI) is people-oriented, it is essential to manage the

organisation under a productive and encouraging environment to achieve the process

improvement objectives. The productive environment may be nurtured with the help of

certain organisational measures. There are certain external factors and internal issues that may

create an impact on the effectiveness of these measures. However these impacts can be

minimised or eliminated with the help of strategies applied in the organisational context.

Like any project management effort, SPI has to undergo continuous planning, monitoring and

control [9]. In other words, SPI has to follow the Plan-Do-Check-Act (PDCA) cycle [8] for

making the effort effective. This paper covers a fifteen-point program for planning and

implementing software process improvement in an organisation.
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! Putting software process improvement in a proper perspective

For any improvement effort, it is essential to understand where you are and where you want to

be. That is, software organisations should identify their process strengths and weaknesses,

improvement areas, potential risks and opportunities. A brainstorming session, project post

mortems, audit or even assessment can help to evaluate where the organisation is facing

barriers to improve the productivity and quality. “Aligning the group members towards

common improvement activities is best performed through group brainstorming exercises or

formal process assessment”[13].

! Obtaining senior management commitment

From SEI’s experience, Bill Curtis, gives eight reasons for failed SPI. One of the reasons for

failure is ‘Executive Disinterest’ [3]. People in organisations are driven by management.

Software Process Improvement is a long-term activity, which requires commitment from

senior management since it permeates all levels of the organisation. Often senior management

may initiate process improvement activities without realising the short-term sacrifices of

having to free up the resources for the long-term investment. “If effective quality management

is to be practical and achievable, it must start at the top” [2].

The senior management must take the initiative to be self-inducted on SPI concepts since it

reduces the hardships in allocating resources and periodic reinforcements for sustained SPI

efforts. The SPI commitments need to be aligned across the organisation to put SPI in a

proper perspective. Since the morale of the quality professionals, are affected by the senior

management commitment, it is essential to have clear goals and objectives.
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! Setting realistic expectations

“Distinguish between ‘commitment’ and permission to try. If you cannot change the level of

support, make sure you understand the relative priorities. Determine the other major

decisions, or issues, that face the senior management and how your particular change effort

compares in importance” [12]. Setting a rigid target date and goal by senior management is a

recipe for failure. Numerical goals such as “CMM Level 5 by September” or “Six Sigma by

2001” are catchy slogans but rigid. If senior management is unaware of the realities of a SPI

initiative, they press for a specific target without valuing the real outcome of the effort.  Mark

Paulk of the Software Engineering Institute says: “…organisations should focus on

improvement to build a competitive advantage, not on achieving a score – whether that is a

maturity level or a certificate.” [10].

Senior management should set expectations, using process improvement data from other

organisations. Since every organisation is different, understanding the risks and investments

incurred to the company can also determine the level of success and returns. Expectations

may be made realistic, by knowing the current capabilities and by providing a graduation path

on process improvement. Senior management should review the incremental improvement

plans, which should be aligned with the progress.

! Focussing on long-term benefits – balancing with short-term goals

Long term benefits and short term gains are often conflicting. Though short-term gains are

essential, an effort should be made to put due weightage to long term benefits also. Over a

period of time such effort pays off and leaves a lasting result. SPI is a long-term activity, but

periodic short-term goals can help management to measure the performance of the SPI effort.



4 of 11

Short and long term improvements should be based on the organisation’s readiness, urgency

and business advantage. The following questions should be addressed to decide the priorities:

What improvements are needed? How far is the organisation ready for various improvement

efforts? Is the consensus for improvement obtained? Are the resources identified for the

efforts?

Based on current industry data, the average time to progress to Level 2 is 18-24 months, with

the same amount of time to progress to Level 3. This means that it may be three to four years

before significant benefits appear in most organisations. How many organisations are patient

enough to await the benefits?

! Driving the business through quality management

Business objectives focus on more revenues, steady and increasing customers and making

cost effective solutions. All these objectives require the quality of work and operations

including the business processes. Quality is not a separate commodity. Quality management

principles equally apply to business processes. A continuous link should be maintained

between the business goals, the process improvement goals and the improvement goals [5].

The quality management objectives should be stated in terms of the desired business

objectives. Applying Goal-Question-Metric (GQM) [7], Quality Function Deployment (QFD)

and the balanced scorecard technique help organisations to align the SPI activities to the

business plans.
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! Obtaining alignment between senior and middle management

It is frequently observed that the senior management commitment is obtained but there is

pushback from middle management. The senior management will have to ensure that any

attempt from middle management to sabotage the SPI effort is nullified by education [15],

and not by force. The middle management must be educated on the costs; benefits and risks

involved in the SPI effort. Alignment between senior and middle management can be

achieved with strategic and tactical aspects by visualising the influences with the help of force

field analysis. In addition, transparency of work including management policies,

accountability from everyone and an ‘open’ culture are essential.

! Providing a suitable organisational structure

Watts Humphrey says “The problems of software process change are often complicated by

the fact that no one is responsible to make it happen. If software process improvement isn’t

anybody’s job, it is not surprising that it doesn’t get done! If it is important enough to do,

however, someone must be assigned the responsibility and given the necessary resources.

Until this is done, software process development will remain a nice thing to do someday, but

never today” [9].

SPI demands the resource allocation needs and suitable organisation structure to suit the roles

that perform the necessary activities. The traditional organisational structure defines

undesirable boundaries, which may be a bottleneck in accomplishing process improvement.

Some of the specialised workgroups are – the Management Steering Committee (MSC),

Software Engineering Process Group and Special Task Groups (STG). The MSC commits to

the resources, sets directions and priorities and monitors the activities. The MSC member may

include the senior and project managers, and the manager responsible for the SPI program.

The MSC may designate the STG, to address specific process improvement areas [14]. The

SEPG co-ordinates the SPI actions and supports the process improvement program.
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! Setting software process improvement to the organisational context

Investments must have sizeable returns [9]. The organisational structure prescribed for large

organisation may prove an overhead for small sized and start-up companies. A process may

demand certain specialised roles and task groups. The size of such groups should be

determined on the basis of the organisation’s size, the volume of business and the project

scope of work.

Every organisation and project may use different procedures for software development and

maintenance. Process definition under SPI should be set on the basis of such specialised needs

of handling process implementation. The Software CMM [11] caters to tailoring of the

defined processes at Level 3 with Integrated Software Management (ISM). ISM is used to

define a software process for the project, which is tailored, from the organisation’s standards

software process and related process assets.

! Providing scalable processes

Software process improvement is a graduation path [9] of process maturity. The graduation

has to be based on the organisation capabilities and goals. Scalable processes may be thought

in terms of formality of certain processes like estimation, quantification of quality measures,

and application of certain defect prevention measures. The CMM Model [11] provides a

foundation on which scalable processes may be provided. Often process improvement

programs introduce excessive documentation and formality, which impede the project

execution. The project team members are reluctant to perform the tasks and find means to by-

pass the official procedures. The solution is to strive for a practical balance between

documentation procedures and getting the work done.
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! Obtaining involvement from practitioners

Successful software process improvement requires synergy between the SEPG and the

practitioners. The organisation requires the SEPG to put dedicated efforts for process

definition and improvement. However practitioners must be involved in defining or tailoring

processes, understanding the root causes of the defects and deciding and applying the

improvements. The Management Steering Group may designate a Special Task Group (STG)

to develop new procedures in a specific improvement area. The STG may be provided with

objectives and short-term goals (i.e. 3 months) to complete the assignment. The SEPG can aid

the STG but the ownership of the task must rest with the STG.

! Obtaining participation for assessments

To obtain commitment, buy-in and ownership of the assessment findings, it is important to

obtain participation from the management and practitioners. Since process improvement

involves a cultural change, the project team’s involvement during process assessment and

action planning are essential. Without the project team’s involvement in action planning, the

assessment focus may be misdirected.
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! Reducing lip service through action planning

Management has to see visible improvements through process improvement. Even though

aspects of an organisation’s culture may be documented in writing, the real culture is revealed

through the behaviours of everyone in the group and the related action planning. The action

plans should be treated as mini-projects to concentrate the efforts on one or more

improvement areas at a time against the business goals [1]. The action plan can be structured

as below:

Action Planning Template
Problems and Goals  <Identify the problem and the benefits that

will result from the action>
Root Causes and Possible Solutions  <List the underlying causes and possible

approaches that eliminate the root causes>
Implementation Details for each action item:
Status Implementers Date of Accomplishment

! Inducting and educating people on SPI and SE concepts

The software process improvement initiative is at risk if the project teams do not have

adequate knowledge on software process improvement and software engineering concepts.

Inadequate knowledge can lead to false starts, misdirected efforts and a lack of progress. The

project team should have a common vocabulary and understanding of how to interpret the

concepts of the improvement model proposed (i.e. CMM). Commercial trainers or consultants

may provide training or it may be performed in-house. The training may be provided by

presentations, tutorials, course material, tests, or by actual practice.
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! Providing a suitable organisational environment

The organisational environment heightens the productivity of software professionals.

Providing a suitable organisation environment is significant for successful software process

improvement. The organisation’s human resource policies including the pay scales, flexible

job options and incentives are necessary. The recruitment methods must ensure that the right

people are selected for the job. The employee’s career path and promotional path must be well

defined for a long-term career with the organisation. Progress and change need to be

reinforced by sharing the benefits of success with those who have helped to achieve it. Job

satisfaction, job security and opportunities to develop new skills are often equal to monetary

rewards in an employee’s scale of values [6]. Software professionals are like other people,

and want to be appreciated and appreciate being wanted. Praise for a job well done should be

direct, timely, specific and personal.

The environment in an organisation should ensure the protection of data from management

abuse by separating it into private and public data. The environment should not encourage

hero-worshipping and no person should be made indispensable. Appropriate back up must be

provided for team members working on critical aspects of the projects. Using people-centric

process models such as the P-CMM [4] can also provide a suitable balance to the software

process model.
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! Motivating people to adopt software process improvement

“Organisation and individuals both must change but people change only when they have an

incentive to do so” [13]. Initiating a software process improvement program requires top

management commitment and support from all levels of the organisation. However,

sustenance of the program requires the transformation from being externally driven to

intrinsically motivated. Motivation requires a reward program. The software professionals

may find motivation in the program for different reasons – lesser fire fighting, a more

constructive work environment or maybe even financial benefits such as a higher stock price.

“Motivation comes from clarity of vision and leadership; which should not be confused with

mere authority”  [6]. Ignorance, incompetence, fears and politics are the major factors that

bring interruptions and suspensions in the process improvement effort.

Conclusions

Software process improvement is both possible and essential [13]. A key to successful

software process improvement is making a step-by-step improvement effort, which gradually

evolves, into a paradigm shift in the way the organisation does business.  The processes and

practices complement each other for improvement and both require human effort from

everyone in the organisation.

Using the fifteen-point program, software organisations can align their organisational

environment with their organisational goals and the individual goals resulting in continuous

process improvement.
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