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Introduction
Competitive forces are driving organizations to seek remedies and solutions in different directions
in their journey for achieving business sustainability and market presence. A generic goal of any
organization is to develop and offer the right product and service, to the right market, at the right
time and price.
In order to achieve such results three main sources of information need to be considered. We call
them: 1) Voice of the Customer, 2) Voice of the Process and 3) Voice of the Workforce. In this
paper we introduce the Integrated Model developed by KPA in order to account for information
derived from these three sources, and it’s relationship to Customer Satisfaction Surveys. Such
surveys are a key technique to make the Voice of the Customer clearly heard by the organization in
order to initiate improvements and monitor progress.

The Integrated Model
A first example of an integrated model was implemented by Sears Roebuck and Co. into what they
call the employee-customer-profit model (Rucci, 1998). The cause and effect chain links three
strategic initiatives of Sears that are to be: 1) a compelling place to work, 2) a compelling place to
shop and 3) a compelling place to invest. In order to push forward these initiatives Sears’
management looked for answers to three basic questions: 1)how employees felt about working at
Sears, 2) how employee behavior affected customers’ shopping experience and 3) how customers’
shopping experience affected profits. The model presented below is reflecting detailed answers to
these questions and identifies the drivers to employee retention, customer retention, customer
recommendation and profits.

.

Sears has been able to map out these variables and determine that, for them, a 0.5 increase in
employee attitude causes a 1.3 unit increase in customer satisfaction that creates a 0.5% increase in
revenue growth.
At KPA we have designed and implemented integrated models for companies in a variety of
industries for over a decade. The basic building blocks of the model are inputs representing 1)
Voice of the Customer, 2) Voice of the Process and 3) Voice of the Workforce. (See Kenett,
Hacohen et al. 1997, Kenett and Fainstein 2001, 2003, Kenett and Salini, 2011).
For example, in a company specializing in HOD (Home Office Delivery) of water bottles we were
able to establish that increase in employee satisfaction from their immediate supervisor, by branch,
is directly related to customer satisfaction from that branch (see scatter plot below). In the six
branches investigated higher employee satisfaction correlates well with higher customer
satisfaction. We can almost exactly predict customer satisfaction on the basis of employee
satisfaction level.
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The approach taken by KPA in order to implement an integrated model, consists of analyzing
internal operational data, customer and employee surveys, using an interdisciplinary research
teams. A brief sketch of the approach is presented below:
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We next expand on planning and analysis aspects of customer satisfaction surveys.

Customer Satisfaction Surveys
Statistical analysis is a quantitative science that relies on a translation of reality into dimensions
that lend themselves to such an analysis. Customer Satisfaction Surveys rely on questionnaires to
map out reality. This mapping determines a population frame that can be statistically analyzed. In
drawing a sample, several sampling schemes can be applied. They range from probability samples
such as cluster, stratified, systematic or simple random sampling, to non-probably samples such as
quota, convenience, judgment or snowball sampling.
The customer satisfaction survey process consists of four main stages: 1) Planning, 2) Collecting,
3) Analyzing and 4) Presenting. Today’s customer satisfaction surveys are conducted in a wide
variety of techniques including phone interviews, self report paper questionnaires, email
questionnaires, internet based surveys, SMS based surveys, face to face interviews,
videoconferencing etc.. In this paper we focus on the planning and analysis phase of a customer
satisfaction survey and begin with the discussion of various aspects of questionnaire design.

Self-reports are the primary source of data in customer satisfaction surveys. Market researchers rely
on the answers that customers provide to learn about individuals’ satisfaction levels, loyalty and
attitudes towards products, services and organizations.
Survey questionnaires typically combine closed form and open questions. When respondents are
asked in an open-response format, ―What have you done today?‖ to give a meaningful answer,
respondents have to determine which activities may be of interest to the researcher. In an attempt to
be informative, respondents are likely to omit activities that the researcher is obviously aware of
(e.g., ―I gave a survey interview‖) or may take for granted anyway (e.g., ―I had breakfast‖). If
respondents are given a list of activities that included giving an interview and having breakfast,
most respondents would endorse them. At the same time, however, such a list would reduce the
likelihood that respondents would report activities that are not represented on the list. Response
alternatives can clarify the intended meaning of a question, in the present example by specifying
the activities the researcher is interested in. In addition, response alternatives may remind
respondents of material that they may otherwise not consider.
Regard8ing rating scales, we found at KPA that a 1-5 scale with anchoring from ―very low‖ to
―very high‖ is most effective in capturing customer satisfaction levels. In written surveys we also
typically include a direct evaluation of importance. An example of a questionnaire from a survey
we recently conducted in Poland is presented below.

The most important lessons that emerge from survey design research are rather general in nature.
Researchers tend to view questionnaires as ―measurement devices‖ that elicit information from

respondents. What is frequently overlooked is that questionnaires are also a source of information
that respondents draw on in order to determine their task and to arrive at a useful and informative
answer. Respondents do their best to be cooperative communicators. Consistent with the
assumptions that underlie the conduct of conversation in daily life, they assume that all
contributions of the researcher are relevant to the goals of the ongoing exchange, and they take
these contributions into account in arriving at an answer. Researchers need to be fully aware of the
information that questionnaires provide, and the extent to which the questions asked determine the
answers received.
The primary goals of a questionnaire appraisal are to document problems in question design and
identify possible revisions. Most surveys assume that question comprehension is an early step,
followed by information retrieval, judgment and response selection. Assumptions about
information retrieval emphasize the role that respondents play as managers of information. In
customer satisfaction surveys of businesses or large organizations, where the respondent is asked to
fill up a questionnaire reflecting an organizational perspective, retrieval involves:
• Identifying appropriate sources of information — these may include the respondents’ own
memory, organizational record systems, and other people within the organization.
• Selecting strategies for retrieving information from identified sources.
• Assessing the match between information retrieved and information needed to select a response.
Respondents may repeat some or all or these retrieval processes until the match seems sufficient.
In the judgment step, the respondent’s task is to synthesize or integrate information coming from a
variety of sources. Depending on the sources consulted, respondents may need to synthesize
information from different individuals within the organization, or they may need to synthesize
information from memory with information from administrative records.
Following the design of the questionnaire a pilot run is usually carried out with typical respondents
in order to validate the clarity of the questionnaire. The pilot study participants are debriefed for
feedback on the questionnaire design and content. The final questionnaire is updated to account for
the feedback and comments. Once the questionnaire is distributed, a follow up procedure is
initiated to track response rates. In some cases, focused follow up activities are initiated to increase
response rates in specific strata. At some point in time the survey is closed and the data analysis
begins. The next section describes various aspects of customer satisfaction survey data analysis.
Survey analysis typically involves a descriptive study of demographic parameters and satisfaction
levels from various items. In this section we present several powerful non-standard statistical
methods for customer satisfaction survey data analysis.
Once questionnaires are returned, an analysis of possible bias in the returned questionnaires is
necessary. Such bias can be evaluated using the M-Test (Fuchs and Kenett, 1980, Kenett, 1992,
Kenett and Zacks, 1998, Kenett and Salini, 2011). In simple terms the M-test consists of comparing
the number of expected returns, by demographic strata, conditioned on the total number of returns.
Standardizing the difference between actual and expected returns and using a Bonferroni bound we
can determine if there are strata with under(over) representation. If bias is identified a follow up
analysis is carried out to determine if there are significant differences in satisfaction levels between

the various strata with a bias in returns. If such differences are demonstrated weighted expansion
estimators are used, if not, unweighted estimators are computed.
Another questionnaire analysis technique involves a non standard application of control charts to
the analysis of satisfaction surveys data as described in Kenett and Zacks (1998) and Kenett (1998,
2002). Control charts where developed at Bell Laboratories to control processes and identify
significant changes over time. The underlying concept of the Control Chart for proportions – the p
chart – is that observations that characterize a binary event follow a binomial distribution. In a
Customer Satisfaction Survey we might want to analyze the responses that correspond to the top
evaluation rating – a ―5‖ on a 1-5 scale. These responses correspond to very satisfied customers
that give the top rating in a list of questions on satisfaction levels from specific features and
dimensions of services and product characteristics. A customer responding ―5‖ to a question on
overall satisfaction or his willingness to recommend the company providing the service to others is
typically a loyal customer. A response of ―4‖ indicates mere satisfaction and implies significantly
reduced loyalty levels.
The following figure presents proportions of ―5‖ to 26 questions. The average proportion is
15.95%. The control limits (UCL and LCL) indicate 3 sigma limits above and below the average
proportion. Any question with a proportion above or below the control limits indicates a
statistically significant difference from the overall average. Practically speaking it signals a feature
or service dimension where the proportion of ―5‖s is significantly different from the grand average.
In the control chart described below questions 21 and 22 have an unusually high proportion of ―5‖s
indicating outstanding strengths. All other questions provide responses consistent with the grand
average – i.e. not worth pointing out as unusual or significantly high.
The formulas for computing control limits for a proportion derived from ni responses are:

UCL  min(1, p  3 p(1  p) / ni )

LCL  max(0, p  3 p(1  p) / ni )
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The varying number of responses, per question, is reflected by varying control limits. The more
responses the narrower the control limits. The control limits delineate three regions: significantly

above average, as expected and significantly below average.
Points above or below the control limits indicate proportions significantly higher, or lower, than the
grand average. The probability of making such a statement when it should not be made (Type I
error) is about 1/370 – a rather low risk.
Control charts are used, for example, to classify HOD distribution branches using a Service Index
that represents the percentage of ―5‖ in a number of questions including overall satisfaction,
recommendation and satisfaction from distributor. Plotting the Service Index on a control chart
allows us to classify branches as outstanding (green), within expectations (yellow) and below
expectations (red). In the chart below, Branch 1 is classified as outstanding – all other branches
performed within expectations.

A similar analysis can be performed for topic of low satisfaction. Here the analysis focuses on
proportions of ―1‖. The application of Control Charts to these proportions is identical to the
example of proportions of ―5‖. Significantly high levels of ―1‖ indicate severe weaknesses and
opportunities for improvement.
Tracking customer satisfaction survey data over time provides interesting insights that affect the
day to day operation of an organization. For example, the HOD operator might want to determine if
the distributors should make the effort to be in touch with their customers or not. The chart below
presents overall satisfaction levels split by customers who were or were not in contact with the
distributor as determined form operational data.

Clearly, meeting the distributor improves overall satisfaction
by about 5%. If this increase represents a 5% increase in
customer loyalty one can actually determine the benefits of
having the distributor stay in touch with the customer. This
can be done by phone, notes or face to face meetings.

Customer Satisfaction Surveys and Improvement Projects
Customer Satisfaction Surveys are potentially involved in all steps of an improvement project. We
briefly review steps in improvement projects while expanding on the role played by customer
satisfaction surveys in each step.
1. Elicitation of potential improvement projects
Customer surveys are a natural source of information for identifying topics of low customer
satisfaction that are important to customers and therefore require management attention.
2. VOC & QFD
Quality Function Deployment is based on an assessment of the features of the product or service
that are of interest to the customer, including their prioritization. Customer Surveys and focus
groups are a proven methodology to collect such data. VOC might involve conjoint analysis which
are surveys combining experimental design techniques with a survey.
3. Data Collection & Analysis
Collecting customer satisfaction survey questionnaire is a forming experience for most
organizations. This process clearly exhibits the type of relationship existing between company and
customers. In some cases the company found out that it simply did not have the name and
addresses of its customers to conduct such a survey. In other cases low response rates where
attributed to out of date data bases resulting in high returns due to undelivered mail.
4. Statistical Inference
Analyzing response data for potential bias is a precursor to any data analysis. The techniques of
Fuchs and Kenett (1980), Kenett (1991) and Kenett and Salini (2011) can be used to identify
possible bias in actual responses. Should the responding sample be determined as unbiased,
unweighted analysis is possible. Alternatively a weighing of responses is required.
5. Financial Impact Assessment
Customer loyalty is a clear financial index. Loyal customers are both cheaper to cater for and, de
facto, are part of the sales force by recommending the product or service to others. Increasing
customer loyalty or customer retention has clear financial impact. Raising customer retention form
65% to 75% in an HOD company was calculated to increase Net Present Value by 4 million
dollars.
6. Regression Modeling
Figuring out the cause and effect relation ship outlined in the section on Integrated Models involves
regression analysis. The relationship identified by sears between employee satisfaction, customer
satisfaction and profits is derived through regression analysis. In some cases more advances

Structural Equation Models are used but, in principle, all methods involve modeling and prediction.
7. Design of Experiments
Instead of relying on observation data, a more proactive approach is to invoke Designed
Experiments where several factors are combined at different levels to allow for a detailed analysis
of factor effects (Kenett and Zacks, 1998). When such experiments are conducted, customer
satisfaction survey data, comparing various combinations of factor levels provides an effective
approach to determine what works and what does not work, from the point of view of the customer.
8. Lean Manufacturing
Lean manufacturing builds on highlighting operations with added value and eliminating activities
without added value. One effective approach to determine was is considered to have added value is
to simply ask the customer.
9. Evaluation of results
Once improvements have been implemented a basic approach to evaluate their impact is to simply
ask the customer, whether internal or external. Satisfaction surveys are often used in this context.
10. Where else?
Leveraging results of completed projects and identifying what are the best issues to deal with next
are activities that can be significantly supported by customer satisfaction surveys.

Summary and Conclusions
The three questions addressed in this white paper relate to integrated models and the overall
customer satisfaction survey process. They are:
1. How to integrate data representing the Voice of the Customer, the Voice of the Process and the
Voice of the Workforce.
2. How to design and analyze customer satisfaction surveys
3. How to act on survey results, for example in the context of six sigma.
In order to use customer satisfaction surveys effectively, proper answers to these three questions
need to be provided. Such answers require knowledge and experience in statistics, cognitive
psychology, business processes, strategic planning, quality management and financial assessments.
The integrated approach we are advocating is multidisciplinary combining various disciplines such
as organizational behavior, marketing, statistics, operational management and finance. Achieving
such integration is a non-trivial task. Organizations should plan to achieve such integration by
combining internal and external capabilities. Large companies typically only require initial
guidance in order to set up such a mechanism. Small and medium companies might require more
on-line support from external consultants. In any case there are no ―off the shelf‖ solutions – each
organization needs to develop its own approach. This paper provides some ideas on how to do it.
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