











into higher Production Goal as
management seeks to reduce Customer
backlogs, and higher Time Orders
Pressure, thus Tteinforcing
oorer quality. The way the .
Is)ystemq is ¥0rmulated the Rework
balancing loop from Production - s $

Goal to Work Completed is Production Work s Mistakes
always ‘stronger than the = Goal s ° + o
reinforcing loop. However, itis \_"Complete
this structure that  makes the # ° '
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attractive goal, as it becomes a Effective ;
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that increases productivity and Required Quality

reduces cost (Deming, 1982). : T °, \
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Quality/Time Pressure v Time °. Time _Employee's

Subsystem Acailable Pressure " Perception of

. Service Quality
This subsystem does not

represent a physical department Figure No. 4

of the Service Center, nor a o

specific function of it. The Quality/Time Pressure Subsystem captures the tradeoffs and relationships
between quality and time pressure. 'The speed at which a quality improvement process will achieve its
objectives, and the impacts on quality of an increase of demand will be determined by this subsystem.
To capture the dynamics of the service quality, it was necessary to define three different indicators for
lt.

Quality Goal Reflects the management s desxred level of quality. The Quality Goal is translated into
~ pressure to modify the Qualzty Standard.

Qualzty Standard: The current Qualzty Standard is the employees’ and management's perceptlon of
what is acceptable service quality, i.e. the quality level that the employees would perform under
normal Time Pressure and Work Intensity.

Actual Quality: Actual Quality is the level of quality that the customers are receiving. The Actual
‘Quality is based on the Quality Standard and Time Pressure.

The balancing loop in Figure No. 5 represents the
relationships between-quality and workload. - The
higher the Quality Standard is set, the more
Effective Time Required to perform the job (more
inspections, more quality improvement activities or
more time spent in each transaction). This will,
‘assuming.a constant Productive Time Available,
- increase the Time Pressure. Because of hastiness
. -induced by the Time Pressure, errors could be
» . expected thus having a negative impact on the’
s Time Actual Quality achieved, If the Actual Quality
, . Pressure level is lower than the Quality Standard for.a long
Figure No.5 period, the standard then will begin to deteriorate
as employees ‘get used’ to the lower quality level.

Quality _______ g Quality R
Goal 2~ Standard ¥

s
Effective B
Time ‘
Required

The remforcmg loop between Qualzty Standard and Actual Quality has different strengths depending on
whether it is functioning as a vicious or a virtuous cycle. If the Actual Quality is lower than the Quality
Standard and there is no pressure from the Quality Goal, the Quality Standard will begin to drift
downward causing the Actual Quality to drop—even under constant Time Pressure. On the other hand,
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if the.,Qu.ality*Standard is set at a value : 'Intemal ’ : Market Indicator Percepﬁon
where the Time Pressure is less than " variable : N Delay
normal, the Actual Quality achieved will be = , o
higher that-the Quality Standard. - This does Work Backlog Avera%cier_r\l’:mnng 3
not mean that the Quality Standard will Actual Titv | Cast n o 3
increase with the Actual Quality, unless, of ctua Qu‘a‘ 1y V“Sf‘émer? P ercelp ron :
course, there is some pressure from the - _of Service Qua Ity

: Time Pressure | Sales Effort from the 1
Quality Goal. .

» _, g Service Personnel - ‘
Market Response Subsystem - " TableNo.1

The Relative Attractiveness of the service - e '

provided by the Service Center is determined by three market. indicators that are linked, through
perception delays and biases, to internal variables of the Service Center (see Table No.. 1). All these
indicators form negative loops regulating the Customer Orders through the Relative Attractiveness of
the service.

COMPARISON TO OTHER MODELS AND THEORIES OF SERVICE QUALITY
As the Service sector is becoming increasingly important in the US ccdnoﬁiy (Cohen & Zysman, 1987,
Quinn & Gagnon, 1986), more time has been spend in trying to develop guidelines to manage services.

In this section we will identify how our dynamic theory relates to other emerging service quality models
and theories. L ;

Much of the research-effort on the service industry, specially in the marketing and operations
management literature, has focused in determining the nature of service and identifying the different
kinds of settings under which services are provided. There are many classifications of services available
(Haywood-Farmer, 1988; Lovelock, 1983; Schmenner, 1986), each focusing in additional distinctions
in order to define strategic or operational guidelines for the service managers. It is difficult, however, to
build a consistent view of service quality from all those models and classifications. Perhaps, the
important lesson from this proliferation of service models is that the determinants of service quality will
vary with the type of business studied. The different classifications of services, are however, useful to
explore the limitations and shortcomings of the model presented here.

a) .As discussed above, the current version of the model assumes that an increase in Actual Quality
will necessarily imply a lower rate of Work Completed. 1t is, however, difficult to make the
generalization of this relationship since one of the strongest argument in the Total Quality

- Management literature is that total cost is reduced through better quality (Crosby, 1979; Deming,
- 1982; Juran, Gryna, & Bingham, 1974). The model, as it stands, does reflect some reduction of
total cost if Actual Quality is improved-through reduced Rework and lower Personnel Turnover.
The model, however, is not capable of capturing the increase on productivity through the

_ standardization process that might emerge after a technological or process improvement of quality.

b) The current formulation of the theory takes the only indicator.of capacity to be personnel and their
effectiveness. It is not possible to capture other ‘capacity increasing’ investments. This particular
conceptualization of capacity limits the learning curve to enhanced productivity through work
experience.

Although formulations to deal with those limitations can easily be incorporated into the model, the fact
that we have not done it limits the settings in which the model can be used. The model is currently best
suited to represent service centers where the service interaction is complex, the average waiting time is
in the order of days or weeks, not hours or minutes, and the service provided depends on highly trained
personnel. . : , ‘ : : Sl

Regardless of the diversity of service settings, there are a core of concepts widely accepted as intrinsic
to services (Chase, 1981).. Among:those concepts is the recognition that services are intangible
activities, thus the difficulty of measuring their quality. This recognition of intangibility has brought up
the recognition that service quality perceptions result from a comparison of customer expectations with
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service performance (Maister, 1984). The most articulated model of this perspective. (Parasuraman,
Zeithaml, & Berry, 1985) argues that the difference between the customer expectations and the actual
service provided cannot be ‘managed drrectly but through other * gaps, or discrepancies, :between
‘expectations and performance that occur in orgamzanons Figure No 6 is the graphlcal representation
of these gaps. : R

Gap 1 the dlfference between what consumers expect and what management perceives them
T o expect, - » :

~Gap 2. the difference between management’s perceptions of consumer expectations (Quality
Goal in our model) and actual service quality specifications (Quality Standard);

Gap 3 the difference between service quahty specrﬁcatlons and the service actually
delivered (Actual Quality), -.- ,

Gap 4 the difference between service dehvery and what is communicated about the service
i to consumers, and

Gap 5 the difference between the customers’ perceptlon and thexr expectatrons of the

service. 3
(V:V')fd Om":"' | Personal Needs | |1’ﬂl*t E’l‘-’ﬂ'l’!"we] Our model, as it stands, assumes
St S perfect knowledge of the

customer and only explores the
dynamics of the . internal

organization—Gaps 2 and 3

CONSUMER - (shaded -area in-Figure No. 6).

Canaananahas e, [ECCUCTPPN We believe that these dynamics
External i

MARKETER are taken-for-granted in most of

B C?;n g:;:.';{.c:el:sm the Total Quality Management

 literature .and it is worth
exploring them: because they
have -first order effects in
practical managerial settings.

“We believe that our theory,
~-although. limited in the scope of

total - quality, addresses

significart interdependencies that
- constitute a meaningful "internal

perspective” on service quality.
In relatlon to other studies of service quality, this theory has certain distinct advantages, namely

Flgure No. 6

1. ~Endogenous theory of dynamics: the theory, when simulated, recreates a pattern of
underinvestment, eroding quality, increasing costs of poor quality and deteriorating overall
financial performance that occurs in many real service industries:

2. All assumptions are explicit: true for other mathematical models of servrces but most of these
are not fully dynamic.

STRATEGY FOR BUILDING CONFIDENCE IN THE THEORY

The generic theory of service quahty -service capacxty mteractlons is-in a formative stage. The
insurance case provided one context for development and testing. - The results were sufficiently
encouraging to pursue other contexts. In those settings we will endeavor to build on and go further in
testing the theory than was feasible in the first setting.

Understanding a system dynami‘cs theory requires an. intuitive appreciation of "its dynamics." The
model is an artifact that expresses a theory in an interactive form. The theory can therefore only be.
fully understood through interacting with it. This is why actual simulation experience is so important to
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the validation process. Building: confidence in the theory is a: continual process of deepening
understanding of its. dynamics -and checking against experience in the system being studied, often
against the experiences of people who live in the system.

This is why the "validation process" cannot be reduced to a few simple tests or summary presentations
of how the model behaves. Rather it is a never-ending process of performing increasingly diverse tests
(Forrester & -Senge, 1980; Sterman, 1988).. For example, for the claims management simulator
described above, there are basic-"model behavior tests" that seek to determine that the model can
reproduce salient historical behavior patters like rising loss ratios, without the aid of external inputs that
might predetermine such results. As illustrated, the original model .passed such tests. But, validation
also requires "policy testing" to ascertain-how the model responds to different changes in management
policies. For example, total costs in the model do not improve simply by increasing quality goals. In
fact, e]evatlng quality goals alone can be counterproductlvc, lcadmg to overwork, burnout, increased
turnover and increasing delays in customer service.

The basic strategy for continuing to test the genenc service capacity-service quahty theory is to use it as
a basis for theory development and intervention in a variety of service companies participating in the
Center for Organizational Learning. In each case, the basic. precepts and interdependencies
1ncorporated into the theory will be held up against the specific world of a particular group of managers
in a particular industry. Developing learning laboratories like that developed-in the original insurance
study will guarantee that the theory will come in contact with a large number of managers. Hopefully,
it will also stimulate a variety of organizational experiments based upon its implications, which will
provide further data regarding the model's usefulness and reveal limitations and flaws that can lead to
further improvement.

The general approach that we have decided to take is to explore the ‘range of usefulness of the model.’
This might be done by testing the overall behavior and implications with the managers, and verify the
transferability of the model (assumptions) through several different service settings in an emplncal way.
The overall objectives of the empirical testing are to

1. gain more experience in the practical utilization of the theory

2. gain better understanding of the theory's strengths and limitations ;

3. provide stimulus to develop new and better theories and better practical tools.

The range of activities now planned are summarized below. As with all validation strategies, each
particular type of test has its own limitations, which are also briefly summarized.
1. Organize conceptualizing sessions where managers can articulate their perceptions of service-
*. quality-service capacity interactions in-feedback terms that can be related to the theory.
Limitation: can get a wide variety of inputs based on very different mental models;
commensurability with core theory can be challenging '

2. Collect data in companies -that might assist in further testing of overall patterns of model
behavior.

Limitation: available numencal data are often hmlted

3. Develop Learning Laboratory in each company, observe demsmn makmg behavmr w1th1n
"~ these labs, and relate to'decision rules incorporated into full simulation model.

Limitation: do people behave in experimental setting in a way that is representatwe of thelr
behavior in real decision making settings'? .

4. Test policy implications of theory through working with managers to translate implications,
1mplement changes, and study the consequences of those changes.
Limitation: messy "data” that comes from interventions and assessmg the consequences of
interventions in the presence of confounding factors and long delays

Ultimately, this leads to an approach to validation which puts theory testing within the context of
organizational learning. The roots of the term "valid" are in law and have to do with the logical
consistency and usefulness of an argument, and not contradicting known facts. Thus, it makes very
good sense to pursue a validation strategy of having managers interact with a model, deepen their
intuition about its dynamics, draw conclusions about possible implications for their management

- SYSTEM DYNAMICS.'93 483




practice, undertake experiments to test out those conclusions in the real system, and feed back new
insights that enrich the basic theory. Kofman (1992) has articulated the overall organizational learning .
process in terms of observation, assessment, design and implementation or intervention. We believe
that this process can also serve to test theories gurdmg that learning.

In this context, the system dynam1cs theory is a tool to foster new, more insightful "observatrons" based
on.a more systemic interpretation iof the "data of experrence " It is-also to'be used in assessmg likely
effects of alternative actions that might be taken to improve system performance and in designing
specific interventions. . These actions usually take the form of new organizational structures, rewards,
performance measures or other changes in operating policies. The merits of the theory are then
ascertained through studymg the effects of an actual 1mp1ementatron of new policies.

To illustrate, the original claims management Iearmng laboratory was not intended to dictate particular
changes that managers should make but rather to raise important questions about interdependencies
among costs, quality, and production. The intention was to send managers back into their field
operations strateglzmg about how they mxght ‘improve total costs.. For example, one participant
reported: o , ’

"When I came back from the learmng laboratory, I had a much better understanding of what
the important issues were. Before the lab, I would have said that lack of quality was the only
important factor. After the lab, it was obvious to me that productivity was also a key issue.

So I restructured some units to enhance their ability to settle claims. After I saw dramatic
increases in productivity [in the real organization], I applied pressure to-improve quality—and ‘
I have seen a difference.” (Bergin & Prusco, 1990). . ‘
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