Why we have such trouble implementing software improvements: Is there a misfit with strategy?
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ABSTRACT

We often hear that it is difficult to get software (process) im​provement into practice. At least one important reason for this is that traditional software improvement is not aligned with business objectives. When software improve​ment is aligned with an organization's market discipline then the implementa​tion is accelerated.
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1 INTRODUCTION

One of the reasons it is difficult to get improvement actu​ally accomplished, practiced, in the ways we develop and manage software is that it is unaligned with organizational objectives. Such improve​ment is traditionally used to increase quality, increase programmer productivity, and reduce costs. Oddly enough, these are not the highest pri​ority objectives for a number of organiza​tions, so therefore software process improvement is diffi​cult to implement in them.

The Discipline of Market Leaders [2] is a survey of how 80 organizations out-achieved their competitors. The authors found that focusing on one of three mar​ket areas was the answer: operational excellence, customer intimacy, and prod​uct innovativeness. Opera​tionally excellent organiza​tions have a "formula" for their service or product. Their menu of choices is small, limited, and with that menu they deliver excellently. Standard exam​ples are McDonalds and Federal Express.

Customer intimate organizations seek quite a different market niche, namely a total solu​tion. Whatever the cus​tomer wants gets added to the menu. The menu is long and cus​tom-made for each engagement. Financial service institutions might call customer inti​macy a way of getting a greater share of the customer's wallet, there are few spend​ing alternatives outside of the services offered: bank and savings accounts, certificates of deposit, credit and debit cards, brokerage services, frequent flyer mileage incen​tives, travel arrangements, etc.

Product innovative organizations pride themselves on maximizing the number of turns they get in the market. They introduce many new products, selling innovation and features as opposed to, say, price. Examples are Intel, 3M, Sony, and Bell Labs. They measure their success by the number of new product intro​ductions, the number of pat​ents, and/or the number of Nobel prize laureates.

The authors of The Discipline of Market Leaders are quick to point out that all organiza​tions have to have at least threshold characteristics of all three disci​plines, but the most successful organizations have to focus on and excel at only one. One example of lop-sidedness cited was IBM's legendary customer intimacy being out-weighed by its in​attention to price (that is, operational excellence), so com​petitors that were not as strong in customer intimacy could gain in-roads to IBM customers with lower prices.

2 improvement refers to only one discipline: operational excellence

Improvement of the type we are used to, the type espoused by the Soft​ware Engi​neering Institute, the European Soft​ware Institute, and ISO, for examples, applies almost exclusively to organizations wishing to be operationally excellent. We typically have nothing to offer to customer intimate and product innovative firms in our improvement methods.

Many software development organizations do not strive to become operationally excel​lent, so we have left them in the lurch, and we tend to treat them as resisters and of bad character! In fact, it may be nothing more than a mismatch of goals. There is, for example, a large set of software development organizations that strive for customer inti​macy and essentially will do anything their clients request. Those organizations get to know their clients very, very well, sometimes better than the clients knows themselves. An example of this might be a payroll service that has seen every variation on payroll and knows more about payroll process​ing than any in-house payroll department could. The most customer intimate payroll service offeror would take over their customers' entire payroll departments!

What do you think Microsoft's market discipline is? I think it is product innova​tiveness. It touts its new, glitzy features, not its up-time or reliability. It wants to own/earn its clients based on new features, not offering software that is opera​tionally excellent. In that con​text, the Software Engineering Institute's Capability Maturity Model for SoftwareSM is silent on product innovativeness and customer intimacy: it applies only to organizations want​ing to be operationally excellent.

What are we missing in all of this? A more global view, one that listens to and responds to our improvement cus​tomers. We need to see that the poten​tial rejec​tion of our improvement efforts is NOT an indicator of bad character or resis​tance, but may be an appropriate response to im​provements that do not fit the strat​egy. We need to jointly problem-solve with our clients to develop new classes of improvements that simultane​ously meet our high stan​dards for effectiveness and their high standards for relevance.

3 mismatch of goals in the cmm

For example, even at the higher maturity levels there may be a mismatch. Take “Technology Change Management,” a level 5 key process area and one of the few that directly addresses implementation of improvement. According to the Capability Maturity Model for SoftwareSM, version 1.1, it has three goals:

Goal 1
Incorporation of technology changes are planned.

Goal 2
New technologies are evaluated to deter​mine their effect on quality and produc​tivity.

Goal 3
Appropriate new technologies are trans​ferred into normal practice across the organization.

All three goals are typical of operationally excellent organizations, but in product innovative organizations it is not a goal to plan technology change, and tech​nologies would not be evaluated with respect to their effect on qual​ity and pro​ductivity unless that was the innovation area being targeted; rather they would be evaluated with respect to their impact on features and novelty. And for cus​tomer intimate organizations technologies would not be evaluated with respect to quality and productivity, but rather for wal​let share and generalizability, flexibility; while planned change might be desirable I wonder if it would be a goal. Plan​ning is not being optimized in product innovative and customer intimate firms (because predictability is not). The third goal seems to me to be appropriate for all market disciplines.

4 what can we offer product innovative and customer intimate organizations?

Product innovative organizations emphasize features, so improvement must be framed in that context. Accordingly, any processes that increase the number of features will be valued. Processes that emphasize competitive position, places in the product space where opportunity is the great​est, would be valued, so Quality Function Deployment would have high probability of being adopted into practice, for example.

Customer intimate organizations [2] emphasize flexibility because they have to constantly add features to the base product. Accordingly, any processes that increase general​ity and the ability to add features quickly would be valued. So processes such a product line architecture and applica​tion generators would be candidates for immediate adop​tion. So would peer reviews that emphasized limitations on choices, such a limits to the number of items that can be contained in a pull-down list or other “magic” numbers, limits, and constraints.

Additional examples. Let me relate several efforts in which I have participated:

1. One brokerage house was not interested in software costs or quality, but rather what it called time to mar​ket. In fact, it was not speed that was so im​portant, but rather dur​ing the frantic time that a deal (such as an initial public offering) was being put together the Information Technology department was being asked to respond quickly. The response had to be quick enough so that the broker could earn as much as possi​ble by offering as many services as possible. It was a question of wallet share, which in turn is a customer intimate approach. The brokerage wanted the customer to maximize its spending with the bro​kerage so it had to have the longest menu of services possible. We set​tled on improvements that would be a measure of the percentage of the total deal that did not go to the bro​kerage. I/T's job, then, was to offer a realistic plan for continual reduction of that (missed wallet share) fig​ure.

2. One computer-oriented defense contractor said it wanted project measures, but when pressed it was clear that projects were not managed - and therefore not measured - in the traditional way. The government cli​ent wanted a pro​vider that would do what it requested, not to study the request and offer alter​natives or to object or argue. Cost, qual​ity, and duration were not important to the client (despite protestations to the contrary), only that it got what it wanted in reasonable terms. This, too, is a cus​tomer-intimate approach, one that makes the menu of services just as long as the customer requests are. Naturally, the provider has to deliver the sys​tems within a threshold value of cost, quality, and duration, but there were already many other providers that performed better in terms of cost, quality, and duration, but were rated too low in cus​tomer responsiveness to be con​sid​ered! In fact, the cli​ent changed its mind often, rendering previous work in​applicable. This would cause rework that would tra​ditionally be held against the provider. Traditional pro​ject-oriented measurement was irrele​vant in this set​ting. We recommended several improvements that were measured as follows: of the total spent by the cus​tomer how much went elsewhere (to be mini​mized); time spent in adversarial settings, an hostility index (to be minimized); time spent with the cus​tomer under​standing its business (to be maximized); and number of people on our staff with creden​tials like our client's (to be maximized).

3. A computer services firm had been the prime contrac​tor for a long time for a govern​ment client. The com​puter services firm provided all of the computer pro​gramming and operations for a particular type of pay​ment that the gov​ernment entity made to deserving applicants. The contract was up for renewal and the incumbent wanted to propose a set of improvements going for​ward that would indicate its operational excellence. The improvements would be framed or operationalized as measurements. The “usual suspects” were offered in discussions with the provider (now bidder), but those measures did not seem to resonate, even though they were "reasonable." It turns out that the government organization was feeling behind the times in terms of tech​nology and really wanted a new, modern I/T provider, not a better, cheaper, faster pro​vider of old technology. In fact, there was no (evi​dent) business driver for the desire for more modern tech​nology, only a (vague) belief that such technology would reap financial benefits to the gov​ernment in terms of lower costs and greater flexibil​ity. The meas​ures we set​tled on were: 

· plan vs. actual implementation of a set of new technology introductions, 

· hours spent training the government client on the principles of that new technol​ogy, 

· reliability measures directly related to the gov​ernment organization's busi​ness, for example, cost of government rework due to provider pay​ment errors, idle government worker hours due to system downtime, and govern​ment time spent in meetings or on the phone with deserving appli​cants due to provider service fail​ures. 

These measures were instead of other, traditional measures, such as percent​age sys​tem availability (e.g., 99.9% available), data entry error rates (0.1%), and a threshold number of abnormal job terminations (ABENDs) per day, none of which related to the gov​ernment mission or daily reality.

5 Corroboration: The Innovator’s Dilemma
Clayton Christensen, in his seminal work, The Innovator’s Dilemma[1], offers some interesting corroboration of the central theses advanced here: one size of improvement does not fit all sizes of strategy. Christensen’s work is a detailed and thorough study of how and why industry leaders fal​tered and eventually lost commanding leads in their market niches.

He notes that products go through cycles that change the basis of competition, that change the markets that would be attracted to the products. Innovative products start out offering features, then evolve to greater reliability, then added user convenience, then low price. Stated another way, the first market is for some kind of performance, usually captured as features. As the features offered by each provider come to be about equal, the next basis of differentiation is reliability. Then when all providers offer about the same reliability, the next area of competitive differentiation is convenience of use. When all of the com​petitive products offer about the same convenience, then it becomes a commodity and is indistinguishable from its competitors, except by price.

Clearly, the style of improvement needed at each stage is different, emphasizes different aspects of products. Stan​dard software improvement programs only improve reli​ability and thereby decrease cost. Therefore, at least two stages, performance and convenience, are not addressed using the traditional forms of software improvement.

6 summary

In summary, we need to align our improvement technology to our clients’ mar​ket strate​gies, and when we do many of our implementation and transition con​cerns become man​ageable. This is a classic case of mutual adaptation
, a model we often say we espouse, but it seems rarely apply.
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�  Mutual adaptation is the implementation strategy that in order to introduce a new technology into an organization, the organization has to adapt to the technology and the technology has to adapt to the organization. That is, both have to be tailored to each other.
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