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Abstract

Based on the Deming Cycle and the Jointer 7 Step Method, a new systems-
based framework for performing continuous improvement has been developed.
This new conceptual framework embodies the systems concepts of leverage,
synergy, and sensitivity analysis. This paper demonstrates how these systems
concepts could be applied to improve customer satisfaction in a small, recently-
established, law firm. The resultant customer-focused action plan is designed to
avoid any negative effects associated potential suboptimization that might occur
when an improvement team focuses on a single organizational process.

Introduction

The two major cornerstones of operations management are quality and produc-
tivity. From an internal perspective, managers concerned with the day-to-day
operations have always sought to improve customer satisfaction through increas-
ing the quality and productivity of the processes designed to perform work in
organizations. The Total Quality Management (TQM) philosophy with its major
focus on continuous improvement (CI) has promoted the mobilization of process
improvement teams. In many organizations, these teams of employees have been
instrumental in advocating a never-ending process of performance improvement
(Cheney, et al., 1994).

By improving processes by which work is performed, the focus is on continu-
ously and incrementally improving everything associated with designing, creat-
ing, and delivering satisfaction to a firm’s customers. The rationale for CI is that
customer needs are not static, but are dynamic and change continually. As a re-
sult, although a firm’s outputs and/or its processes may be considered innovative
today, competitive forces may render them commonplace tomorrow. That is,
today’s “order winners” readily become tomorrow’s “order qualifiers” (Hill, 1994).
Thus, a firm is only able to maintain its competitiveness in a dynamic market-
place by continuously improving. In short, CI can be an effective operations strat-
egy if it (1) addresses the needs of the customers, (2) seeks to improve on the
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competencies of the competitors, and (3) is able to reflect desired changes in the
firm’s internal capacities and capabilities (Schonberger & Knod, 1997).

W. Edwards Deming has stated that managers must constantly and forever im-
prove their production and service processes. Furthermore, he notes that improve-
ment is not just a “one-time effort” and that managers are obligated to continu-
ously search for and implement ways to reduce waste and improve quality (Walton,
1986). Juran (1989) verbalizes his agreement in the following two imperatives:
(1) “to maintain and increase sales income, companies must continually evolve
new product features and new processes to produce these features”, and (2) “to
keep costs competitive, companies must continually reduce the level of product
and process deficiencies.” Moreover, he believes that both customer needs and
competitive cost structures are moving targets. From an international perspec-
tive, kaizen, is the name that the Japanese have given to the concept of continu-
ous incremental improvement. It is considered to be the single most important
concept in Japanese management and the key to their competitive success (Imai,
1986) because it is operationalized throughout the total organization and expected
to be practiced by all employees at every level. Kaizen means making changes for
the better on an ongoing, never-ending, basis.

Continuous improvement is usually embodied in a structured approach which
emphasizes the need to establish an organizational commitment to a systematic,
continual improvement in capability, reliability, and efficiency of business pro-
cesses (Conway, 1993). This paper presents an alternative approach to structur-
ing the CI process that incorporates systems thinking. Based on the Deming Cycle
and the Jointer 7 Step Method, this new framework incorporates several concepts
from systems theory. Discussion is focused on the embodiment of these system
concepts in the framework’s procedures for creating a systems-oriented action
plan. Insights gained by sequentially applying these systems concepts are illus-
trated for a small, recently-formed, law firm in Hong Kong. Some conclusions
are drawn relative to the practical applicability of this approach.

A Systems Perspective on Continuous Improvement

Although there are many approaches for structuring the implementation of CI,
two of the most common include the Shewhart or Deming Plan-Do-Check-Act
Cycle (Deming, 1982 and 1986) and the Jointer 7 Step Method (Jointer Associ-
ates, 1990). Both approaches focus on the goal of improving work-performing
processes by increasing customer satisfaction. Figure 1 displays the important
characteristics and content of the four stages in Deming’s structured approach.

Figure 2 presents the Jointer 7 Step Approach to CI. From problem identifica-
tion to deep cause determination to solution determination to implementation to
checking and standardization, the Jointer Method provides a comprehension guide
to process improvement. Both approaches emphasize an improvement logic that
is inherent to implementing change by focusing on what to change, what to change
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to, and how to cause change. Moreover, each framework is designed to support a
team-based approach to CL

Figure 1
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These two approaches provide a structure for improving organizational pro-
cesses. It is common to describe a process as a series of interrelated tasks directed
toward accomplishing a desired outcome. From this perspective, it is possible to
consider any task as a component of one or more processes. It is noteworthy that
a problem is often associated with a task or group of tasks, and therefore, resides
within a process. This implies that solving a problem will usually involve some
modifications of the problem’s environment and that this may include changes in
(1) neighboring tasks, (2) task interfaces or (3) linkages with other processes.
Thus, if a series of related tasks is considered to be a process, then it is appropri-
ate to consider a group of related processes as a system (Melan, 1993). Since a
system may encompass a large number of processes, it is often prudent for im-
provement teams to focus their efforts on a single process rather than a collection
of processes. Although there is some risk associated with suboptimizing, Scholtes
(1988) believes that team-based improvements have a great probability for suc-
cess if the team focuses its initial efforts in a smaller single domain prior to con-
sideration of the entire system.
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Figure 2
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While it may not be effective to consider an entire system for team-based im-
provement efforts initially, it is possible to incorporate some system concepts
into the process improvement approach. Accompanied by a set of detailed guide-
lines for each of the seven steps, Figure 3 presents a new conceptual framework
for integrating some systems thinking into an approach to process improvement.
This framework incorporates the underlying CI logic along with many of the
concepts, ideas, and steps from the Deming Cycle and the Jointer 7 Step Method.
Although each of the seven steps in the new framework is important, most im-
provement teams will spend most of their time and effort in project planning
which encompasses the first four steps.



Spring 2000 Reid & Koljonen: Systems-Based Framework 53

Figure 3
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Step 1 - Define the Project’s Scope. In this initial step, the improvement project’s
purpose and scope are established. This activity requires operations performance
data to be collected relative to the current situation, Although these data are neces-
sary to provide an empirical base for assessing any problem areas, they often just
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document the symptoms of a preblem, However, they help to narrow the project’s
focus and establish boundaries on the investigation by providing a preliminary indi-
cation on the location of current process failure(s). Moreover, they may provide in-
sight into an appropriate composition of knowledge, skills, and capabilities that are
needed among team members. Once established, the team may use various forms of
brainstorming to help further define problems and identify issues of concern.

Step 2 - Identify Problems and Determine Probable Causes, Data previously
collected are summarized and analyzed in order to isolate the process that contains
the problems or is responsible for the issues of concern. This allows the team to focus
on a given process whose performance needs to be improved. Next, the process is
fully described, often with a flowchart, and suspect points of failure are identified.
All problems are listed and major problem areas are prioritized relative to their
importance. Data reflecting customer satisfaction and/or opinions are often used to
ascertain the relative importance of areas of concem. A variety of the team-based
TQM tools (Brassard & Ritter, 1994) such as a fishbone chart and the interrelationship
digraph may be utilized to describe all possible causes responsible for the problem
areas. The why-why diagram (Tague, 1995) may be used to help probe into the
underlying causes responsible for the problem area(s). The designation of the
underlying causes of the major problems is a primary output of this step.

Step 3 - Create and Analyze Solution Alternatives. This step seeks to prescribe
the tactics that will be used to address the major problem areas by generating and
evaluating improvement alternatives. Since effective cause analysis is a prerequisite
for effective solution generation, it may be necessary to further analyze the identified
problem causes and the current situation. This can be done by using Theory of
Constraint logic tree tools such as the current and future reality trees, or the conflict
resolution diagram (Goldratt, 1994; Dettmer, 1997). Additionally, insight into potential
solution effectiveness may be gained through imitating systemic behavior through
simulation models (Koljonen & Reid, 1998a). Those solution approaches considered
to be high leverage are often the most desirable. Leverage is a systems principle that
supports the idea that small, well-focused, and timely action(s) can produce significant
improvements (Senge, 1990). After determining high leverage potential solutions, a
sensitivity analysis of the assumptions or estimates underlying leverage computations
is needed to establish their robustness. Sensitivity analysis is a systems concept that
can be defined as examining the impact on expected outcomes of reasonable changes
in parameter value estimates (Eschenbach, 1992).

Step 4 - Create Action Plan. The focus is on developing an effective action plan that
considers addressing several major problems simultaneously by incorporating multiple
alternatives within a coordinated set of actions. The key here is to look for some potential
synergistic relationships among the various solution approaches to the identified major
problems. Synergy is a systems concept in which the effect of several actions is greater
than the sum of their individual effects because the interaction between the actions creates
a disproportional effect on the desired result (Schoderbek, et al., 1990). The action plan
needs to be specific enough to guide the change process. It usually includes scheduling
the sequence of changes, identifying resources, assigning responsibilities, hiring new
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staff, and/or training personnel. Prior to implementation, it is necessary to set performance
targets and establish methods to monitor the results of the planned changes.

Step 5 — Implement and Assess Pilot Project. Usually the action plan is implemented
on a small scale or as a pilot project. During this step, it is necessary to: {1} follow the
action plan, (2) document any changes to the plan along with the rationale for the change,
and (3) measure improvement from both the customer’s and the firm’s perspective. These
steps are suggested so that the CI team will maximize its learning from this experience.
Comparisons are made between actual and expected results of the implemented changes.
The idea is to determine if the planned changes were successful in addressing the core
problem and whether the symptoms have been diminished. Equally important is the iden-
tification and mitigation any unintended negative consequence resulting from change.

If the implementation was only partially successful, or worst, unsuccessful, then it
is usually necessary for the CI team to reassess the situation and revisit one of the
previously completed steps. For example, step 2 is revisited if the underlying cause(s)
of any major problem(s) were incorrectly determined. Step 3 is revisited if one or
more solution alternatives were inappropriately conceived. Step 4 is revisited if the
action plan was poorly designed. Finally, step 5 is revisited if the action plan was
poorly implemented. Obviously, the CI team would prefer not to have to revisit any
of the previous steps. If results are acceptable relative to previously specified perfor-
mance targets, then the team implements the next step.

Step 6 — Reflect On and Institutionalize Changes. In this step, emphasis is di-
rected toward determining (1) what was learned, (2) what can be generalized for use
in future improvement efforts, and (3) what remains dysfunctional. First, successful
improvements are codified as the new standard operation(s). Changes are institution-
alized to assure that progress made is permanently captured in revised policies, pro-
cedures, and processes. Moreover, the new, improved change is widely disseminated
throughout the organization and selected aspects of the CI team’s experience are
documented and/or extrapolated for use in future improvement activities. The im-
provement process is continued by either (1) developing a new initiative for improv-
ing some aspect of the original process that did not totally measure up to prior expec-
tations or (2) identifying a new problem area or issue of concern within the firm
where improvement is sought or the new lessons learned can be applied. In the latter
case, the Cl team would go to the next step.

Step 7 — Define a New CI Project. The focus of this step is to create a new Cl initiative
and bring together a knowledgeable and qualified team to plan and implement required
process changes. In short, it is necessary to ceaselessly iterate through the new CI frame-
work that incorporates systems thinking into a systematic approach to process improve-
ment. Moreover, this step requires that previous lessons learned are not lost but are docu-
mented and disseminated in an effective manner to other organizational units. Continu-
ous improvement can be an effective operations strategy for remaining competitive in a
dynamic marketplace. As such, it is essential to address new arenas in need of process
improvement and/or apply what has been learned to similar organizational situations,
New arenas of application may require the CI team to have new knowledge and/or capa-
bilities, which in tumn, may necessitate the reconstitution of its membership.
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As presented in Figure 3, the new framework for process improvement seeks
increased effectiveness by incorporating some systems concepts into its approach.
In order to highlight the potential impact of these concepts, they will be applied to
a small law firm in need of improved customer service. Figure 4 provides a
flowchart for sequentially using these concepts to help create an action plan. First,
the major problem area(s) are identified. Then a matrix is used to structure the
determination of the potential leverage associated with each problem area. Next,
a sensitivity analysis is performed to determine the impact of reasonable changes
in initial estimates used to compute leverage factors. Finally, the situation is
examined for potential synergistic relationships and the action plan is completed.

Figure 4
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Case Study: Application in the Service Sector

The purpose of this case study is to illustrate how the system concepts associ-
ated with a new framework for process improvement could be applied to improve
customer satisfaction in small service sector firm. A recently-established law firm
in Hong Kong specializes in patents and trade mark applications, commercial
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contracts, and real estate transactions. It consists of three partners, three article
clerks who are solicitors-in-training, three secretaries, two junior clerks, and two
receptionists. For the most part, clients from the partner’s previous practices pro-
vide the main customer base. Under the laws of Hong Kong, lawyers are not
allowed to actively solicit new business through traditional marketing approaches
such as advertising. Therefore, new clients are mainly generated by referrals from
current customers. As a result, customer satisfaction is of paramount importance
to the new firm’s survival and future success.

The firm solicited feedback from new customers over a recent three week period.
Based on interviews with the law firm’s senior partners, selected clients, and a
review of the service quality and system effectiveness literature, a survey
instrument was designed and administered as part of performing a Walk-Through
Audit (WTA) at the firm. A WTA is a performance assessment tool designed to
systematically evaluate customer perceptions of the complete service creation
and delivery process and the total service package offered by a service organization
(Fitzsimmons & Fitzsimmons, 1998; Koljonen & Reid, 1998b). Based on new
client experience, the responses to 25 questions were rated on a scale from 1 to 5,
with 1 reflecting the lowest rating and worst possible outcome and 5 representing
the best and most favorable scenario.

Major Problems

The client-based results of the WTA revealed four major areas of concern asso-
ciated with the service delivery process. These problem areas, each receiving an
average client rating of less than 4.0, are as follows: (1) appointment time conve-
nience (3.53), (2) law office accessibility (3.67), (3) law office appearance (3.33),
and (4) time delay estimate prior to meeting with legal staff (3.40). Using the
same survey method, a benchmark study at four well-established and highly re-
spected Hong Kong law firms confirmed that the results from the study firm were
indeed significantly lower in these four areas. On this basis, it was decided that
service improvements should first be directed to these four areas.

Identify High Leverage Improvement Areals

With limited resources and more than one area requiring improvement, it was
necessary to concentrate planned change in the area where the most significant
returns would be expected. The principle of “leverage” illustrates that small, well-
focused, corrective actions, if they are appropriately implemented both tempo-
rally and functionally and for a reasonable cost, can produce significant and en-
during improvements in performance (Senge 1990). Thus, the issue of which of
these four areas will provide the greatest leverage had to be determined.

Initially, it was thought that by focusing improvement efforts in the area with
the greatest leverage would also provide the largest return on the effort expended,
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and so logically, the goal was to identify the problem area having the highest
potential for improvement. At the law firm, however, there was not a significant
difference in the importance ratings between the four areas of concern. In addi-
tion, it was noted that different options were potentially available for improving
each of these four areas and each planned change was associated with a different
expected level of effectiveness and cost structure. Hence, even if one area was
perceived to be significantly more important, the potential effectiveness and ex-
pected cost associated with improving it may eliminate it from further consider-
ation. Thus, along with a problem area’s relative importance, the estimated im-
pact and expected cost of each improvement option need to be incorporated when
determining the leverage associated with potential planned change. To address
these concerns, a “Leverage Factor” was developed. This simple measure states
that the leverage factor (LF) for a proposed change is a function of the area’s
importance (I) times the ratio of the estimated effectiveness (E) to the expected
cost (C) of the planned change. More specifically: LF = I x (E/C).

Table 1 illustrates the application of this relationship to two different options for
addressing each of the four major areas of new client concern. By defining the impor-
tance (I) for an area of concern as the average of the clients’ mean ratings from the
benchmark firms’ minus the new clients” mean rating for the study firm, its impact in
this situation was greatly attenuated. Effectiveness (E) estimates were made after the
improvement team discussed their expectations relative to each proposed implemented
change. A 1 to § scale was used with 1 representing a minor improvement and 5 being
the most desirable outcome. This approach to estimating effectiveness metric seemed
appropriate to minimize nonfunctional debate over the impact of a potential change
on new client perceptions. With regard to determining the cost (C) estimate for each
option, it seemed reasonable to use another 1 to 5 point scale with 1 representing the
lowest cost and 5 reflecting the highest cost. This approach sought to minimize the
delay associated with developing more accurate estimates of expected costs associ-
ated with implementing the proposed change.

Contrary to initial thinking, the results of this systematic approach to determining
the highest leverage action identified a simple, low-cost, intervention that promised a
relatively effective return. The option of sending a map to a new client that showed
the firm’s location provided the greatest leverage. This option had the greatest E/C
ratio, and consequently, became most desirable in this sttuation. Thus, by employing
a simple intervention which provided new clients with clearer directions to the firm’s
geographical location, the study firm was able to achieve the greatest impact in im-
provement efforts. It is interesting to note that this option addresses the location ac-
cessibility issue in an indirect, rather than a direct, manner.

Perform Selective Sensitivity Analyses

Like most decision-aiding models, the LF computation relies on data that are esti-
mated or averaged and that depend upon an expected, yet uncertain, future. In these
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types of situations, it is incumbent upon the analyst to perform a sensitivity or “what-
if” analysis. As previously noted, sensitivity analysis can be defined as the examina-
tion of the impact of reasonable changes on the estimated or expected variable values
in a decision model (Eschenbach, 1992). The LF for the improvement intervention
“send map showing location of study firm for initial appointment with new client”
has been calculated to be 3.99 which is about 1.8 time greater than the next most
attractive action (“reduce client wait time by having the solicitor start the meeting”).
While the cost estimate can be confidently estimated to have a value of 1, there is
some uncertainty surrounding the effectiveness rating of 3. If the effectiveness rating
was reduced to 2, the selected intervention would have a LF of 2.66 and still be most
favored. While additional “‘what-if’ analyses can be performed to evaluate other pos-
sible or probable scenarios, the improvement team believed that the other estimates
were “reasonable” and elected to not pursue sensitivity analyses further.

Check for Synergistic Relationships Among Solution Alternatives

Thus far, the focus has been on identifying and verifying the improvement alterna-
tive that has the greatest leverage. To this end, it has been assumed that each of the
four problem areas was independent of any other area. However, in most organization
settings, different factors are co-dependent and can dynamically influence one an-
other, so it is relevant {o design an action plan that will address multiple areas with a
coordinated set of changes. Thus, it is appropriate to consider the concurrent imple-
mentation of several improvement options in a systemic manner.

Synergy is an important concept in systems thinking. It involves the realization that
a system’s performance is often greater than the sum of the performance of its indi-
vidual subsystems. In another words, due to the interaction between the components,
the total effectiveness exceeds the sum of the effects obtained from the independent
functioning of the components. Thus, in the development of an action plan, it is nec-
essary to select a set of options that will interact in a productive manner to achieve
their individual goals while concurrently providing a disproportional gain in overall
system effectiveness. This approach provides an overt recognition that a coordinated
improvement strategy, as detailed in an action plan, will incorporate a set of mutually-
supportive methods that should positively influence one another.

With regard to the development of an action plan for the study firm, synergy
can be realized by identifying a set of mutually-reinforcing tactics which will
address each of the four major areas of concern, plus increase the client’s overall
perception of the quality of services received. This process can be initiated by
identifying several options for addressing at least two of the concerns and then
creatively combining them into a coordinated policy. To illustrate, the following
policy could be implemented to address the first two major areas of concern listed
in Table 1, namely, “scheduling the initial appointment at a convenience time for
the client” and “improving the client’s accessibility to law firm’s office”: Instruct
Article Clerks to be (1) extremely flexible in accommodating any reasonable re-
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quest by a new client for an initial appointment (even scheduling it after normal
business hours, or if all else fails, agreeing to meet at the client’s office), and (2)
fax the client (within the next hour) written confirmation of their appointment
time and, whenever appropriate, a map detailing the office location and clear
directions on how to travel to the facility.

Finalize Action Plan

The resultant action plan would include a coordinated set of alternatives
sequenced for implementation, implementation schedule, table of personnel and
their respective responsibilities, set of performance expectations, and a procedure
for monitoring actual performance results emanating from the pilot project
implementation. Institutionalizing any policy change would occur after an
assessment was made of the results from the pilot project.

Summary and Conclusions

While several conceptual frameworks are available to guide a CI team as they
proceed systematically toward improving a process, two of the most popular do
not incorporate some of the better-known concepts from systems thinking. Based
on the underlying logic for process improvement associated with the Deming
Cycle and the Jointer 7 Step Method, a new framework for process improvement
has been developed. This new framework builds on the general sequence of steps
associated with these well-known problem solving and process improvement
approaches while incorporating several relevant systems thinking concepts.

A case study was presented to illustrate how these systems concepts might be
applied at a small law firm that is designing an action plan to improve customer
satisfaction. After analyzing customer-provided audit information, the law firm
was able to identify four areas where improvements were needed. This is a critical
first step in designing and implementing an action plan to increase client
satisfaction with the service process. The concept of leverage was considered by
examining the relative effectiveness and cost of the proposed interventions in
concert with the importance of the improvement area where they are focused.
Performing a sensitivity analysis of the relative, yet estimated, measures of
expected benefits and costs provides some assurance that the results from using
the high leverage factors assigned to preferred options are relatively robust. As a
consequence, further refinement of these effectiveness and cost metrics was not
necessary in this case study. The fourth step in developing the action plan is to
employ the concept of synergy. This requires that multiple interventions designed
to address several improvement areas be creatively coordinated to take advantage
of positive interactions between improvement opportunities and options. Finally,
the action plan is solidified and the implementation of a coordinated set of
improvement actions is able to occur.
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Relative to the study firm, several new policies were implemented as a result
of this study. First, maps and directions were faxed to new clients immediately
after appointment times were confirmed. Second, meetings beyond normal business
hours were approved by the senior partners in an effort to provide flexibility to
meet client’s preferences. Third, in the event that the clients is unable to travel to
the law office, arrangements could be made for the Article Clerk to meet with the
client at his/her office. Thus, policy changes have incorporated a highly desired
set of mutually-reinforcing tactics.

Unsolicited feedback from law firm clients has been positive. One of the senior
partners reports that business at the firm is growing at a healthy rate even during
the recent recession in Hong Kong. Currently, the principals are considering a
potential new site for expansion.
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