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Measuring Customer Service 

The Australian Competition and Media Authority is conducting an inquiry called 
Reconnecting the Customer “to examine customer service practices and 
complaints-handling practices within the telecommunications industry”.1 

In the inquiry progress report the ACMA reported on various suggestions that 
had been made.  Two in particular were mandated customer service standards 

and improved performance reporting.2 

This paper reviews possible approaches to performance reporting and their 
relationship to standards.3 

Background 

In their submission to the Australian Communication and Media Authority (the 
ACMA) inquiry Reconnecting the Customer the Australian Communications 

Consumers Action Network (ACCAN) stated “ACCAN believes the ACMA should 
use this Inquiry as the impetus for the creation of Consumer Protection 

Standards that enshrine essential consumer protections as mandatory, 
enforceable standards.”  The standards proposed were to cover Complaint 

Handling and Credit and Debt Management.4   

More recently in response to new complaint data by the Telecommunications 
Industry Ombudsman (the TIO) the ACCAN CEO Teresa Corbin said ““We‟re 

calling on the ACMA to introduce a complaint-handling standard to bring this 
industry into line. Today‟s record number of complaints, the latest in a line of 

historically high figures, is further evidence that the industry cannot be allowed 
to continue to regulate itself.” 5 

While the word “standard” has a particular meaning within the Australian 

telecommunications regulatory environment, to be effective such a standard 
needs to meet a common word meaning of the term.  That is, a clearly 

identifiable performance level that can be measured as having been achieved. 

As such a standard could measure either the inputs of a process, the outputs or 
a combination of both. Examples of inputs are how much resource is dedicated 

to complaint handling or the existence of processes and procedures, while 
examples of outputs are how quickly complaints are resolved or how satisfied 

customers are with complaint resolution 

However, a focus on complaint handling is a narrow definition of customer 
service.  There may be other aspects of service that cause customers distress 

but not about which they would actually complain.  A standard on complaint 
handling would not directly measure the underlying customer service issues. 

In an earlier paper DigEcon Research outlined the circumstances in which a 
market could fail to create competition in customer service, and indicated how 
direct regulation may not only not solve the problem, but would exacerbate it.6 

In that paper it was suggested that the appropriate market intervention by a 
regulator is to provide more information about the actual quality of customer 

service and in doing so communicate more about who is good rather than who is 
bad. 



   

Havyatt Associates P/L (ACN 075 059 50)  T/A DigEcon Research (BN98531409) 
9 Wood St Eastwood NSW 2122 M: 0414 467 271 

2 

This though begs the question of how to identify the good.  In this it shares a 
difficulty with anything other than an exclusively input oriented “standard”.   

This paper addresses that question.  It does so by analysing the two major 

methods of measurement, being customer surveys and complaints data.  These 
are themselves specific examples of two wider categories; unobservable 

constructs and observable measures, respectively, which in turn economists‟ 
describe as stated preferences and revealed preferences respectively. 7  It 
concludes that there is place for both, but that design decisions in the 

implementation of the measurement system can and will have a big impact on 
success.  

Survey Methods 

The simplest way to assess the quality of provider‟s customer service would 
seem to be to ask the customers.  This is indeed a method used within firms and 

between firms. There are a number of issues inherent in using survey methods, 
especially as they relate to our task of comparing firms.  These can be 

summarised as two questions; 

 What to ask? 
 How to sample? 

What to Ask? 

Survey methods are designed to measure “unobservable constructs”.  These can 
be further categorised as perceptions (service quality), attitudes (satisfaction) 

and behavioural intentions (intent to repurchase).  All of these are measures 
have in various studies revealed correlations with firm profitability.8    

Satisfaction 

The simplest question to ask in a survey is how “satisfied” a customer is with the 
service they receive.  The ACMA (and its predecessor the Australian 

Communications Authority) have conducted at least four surveys of customer 
satisfaction.9  At their simplest these surveys ask consumers “How satisfied are 
you with …” and invite response on a five point scale of very satisfied, satisfied, 

neither, dissatisfied or very dissatisfied. 

There has not been a great deal of consistency in the survey methodology and 

consequently there is little effective data over time.  The earlier Australian 
Communications Authority reports did, however, report over time.  An 

interesting consequence was that the variation from year to year was usually 
within the bounds of the sampling error.  That is, despite reporting at times to 
the contrary, the reports did not demonstrate that satisfaction levels were 

changing. 

The most recent survey by the ACMA has reported that; 

At April 2010, respondents reported high levels of overall satisfaction with 
their communications services (80 per cent for both their mobile phone 
and internet service respectively, 81 per cent for fixed-line telephone and 

84 per cent with their VoIP service), which is consistent with previous 
ACMA research.  
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Survey results show that while at present there is a high level of general 
satisfaction with communications services overall in Australia, a sizeable 
proportion of the community is dissatisfied with aspects of their 

communications service delivery. 

 

The questionnaire asked respondents how satisfied they were with specific 
aspects of their service, including things like service capability (internet speeds), 
value (call charges) and the level of customer service. 

Customer satisfaction is essentially “the consumer‟s judgement that a product or 
service meets or falls short of expectations”.10  However, customer expectation 

is in turn framed by prior experience.  Customer satisfaction is really a measure 
of service quality and as a consequence very often results in a customer base 
that is mostly satisfied. 

Roy Morgan Research also studies satisfaction with telecommunications Service 
Providers.  Figure 1 shows results from surveys to December 2010 of customer 

satisfaction.  This data is six month moving averages but still shows a relative 
stability in satisfaction levels.11   

 

Figure 1: Roy Morgan Research Mobile Provider Customer Satisfaction 

Figure 2 below provides a comparison of internet service provider satisfaction 

from March to August 2010.12 
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Figure 2: Roy Morgan Research Customer Satisfaction with ISP 

The physical attributes of a product can be measured for quality against 

objective criteria.  The shift from satisfaction to service quality doesn‟t much 
help either except that at least the gap can be measured of asking both the 
expectation and the performance.13   

The vagueness of satisfaction and service quality (of attitude and perception) 
has seen researchers explore other measures such as loyalty and likelihood to 

repurchase or recommend (behavioural intentions).   

Net Promoter Scores   

The most prevalent methodology for measuring behavioural intention is the Net 

Promoter Score. 

In its submission to the ACMA Reconnecting the Customer Inquiry Vodafone 

Hutchison Australia made the case for this measure, saying: 

While VHA continues to track its performance by reference to a 
combination of the standards identified above (including customer 

satisfaction surveys), VHA has chosen to use the NPS as a key 
performance indicator and a core operating principle. 

VHA considers that the NPS measure is far more challenging and sets a 
higher standard for customer recognition than „customer satisfaction‟.  
This is because it seeks to measure the extent to which customers are 

prepared to promote their service provider.  In this respect, customer 
service and complaints handling directly affect a customer‟s preparedness 

to promote their service provider. … 

VHA measures its NPS on a monthly basis by conducting various customer 
surveys.  In this respect, VHA commissions a third party consultant to call 

a sample of Australian telecommunications users (not just VHA 
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subscribers), with a view to determining the NPS for VHA and other 
telecommunications companies.  The results of this survey are not publicly 
available.  VHA‟s objective is to constantly improve its NPS score. …  

The NPS scores for July 2010 showed an improvement for VHA over the 
previous month as well as showing that VHA was the leading NPS scorer 

of all mobile telecommunications companies.14 

VHA says it chooses the NPS as it is “more challenging and sets a higher 
standard”.  The popularity of the NPS over customer satisfaction measures has 

more widely been driven by the assertion by its creator Frederick Reichheld that 
“a single survey question can, in fact, serve as a useful predictor of growth”.15 

Reichheld reveals that his research began after hearing a presentation in which a 
firm surveyed their customers on two questions, the quality of their experience 
and their intention to repurchase from the firm.  He observed that loyalty could 

be understood as a driver of growth.  He notes that the best companies have 
focussed on customer retention rates but the measure is “merely the best of a 

mediocre lot”, that it will correlate with profitability but not growth.16 

The graphs provided in the original article look convincing, but detailed analysis 
looking at actual coefficients of correlation show the claim is not valid.  An early 

peer-reviewed journal article on the NPS other than by its promoters tested two 
claims of the NPS promoters tested “(1) NPS is the single most reliable indicator 

of a company‟s ability to grow and (2) NPS is superior to customer satisfaction 
and the latter has no link to growth”.  The research found “that neither of these 

claims are supported”17 

Other researchers have drawn slightly stronger conclusions; 

Our study is the first to examine the value of various widely advocated 

and commonly computed customer satisfaction and loyalty metrics used 
by managers in goal setting and performance monitoring in predicting 

firms‟ future business performance. Our results indicate that customer 
feedback metrics are valuable in predicting firms‟ business performance. 
The customer satisfaction metrics of average customer satisfaction, Top 2 

Box customer satisfaction scores, and proportion of customers 
complaining, and the repurchase likelihood loyalty metric seem to be 

particularly valuable in this regard. In contrast, two widely advocated 
loyalty metrics using recommendation behaviour data, net promoters, and 
number of recommendations made have little or no predictive value. Our 

results provide new empirical insights into the relationship between 
customer satisfaction and loyalty and business performance, and indicate 

that recent prescriptions that managers should abandon customer 
satisfaction monitoring and focus solely on customer recommendation 
metrics are misguided and potentially harmful.18 

The difficulty with assessing Net Promoter Score as a measure is that unlike 
satisfaction results there has been little public data provided.  However, a 2009 

report by Engaged Marketing has provided data for five Australian industries.19   
The Average NPS across these industries were; 

Industry Banking Health 
Insurance 

Online Home  
Insurance 

Mobile 

Average NPS -9 -15 1 2 -19 
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The results within the industry of “mobile network providers” was; 

Provider Virgin Vodafone 3 Optus Telstra 

NPS 0 -4 -7 -22 -34 

 

Unfortunately as VHA says its data is not publicly released.  The tables would 

suggest that the combined VHA would likely have been leading the mobile 
operators on this measure in 2009, but that as an industry the performance is 
terrible. 

The final interesting observation to make is that all the providers are asking a 
sample of customers including their own and customers of other providers the 

NPS question.  It will be suggested below that all industry participants would 
benefit from greater accuracy and lower cost through a combined survey. 

Determinants of Satisfaction, Loyalty or Promotion 

The popularity of the NPS as a measure is due in part to its simplicity; it is one 
question.  However, it has little value as a diagnostic tool. 

More usually a survey measuring customer satisfaction or service quality will ask 
additional questions to identify the determinants of service quality.  Identifying 
the determinants is important for a firm to identify what things it should change.  

For a regulator seeking to measure customer service the determinants questions 
can enable a distinction to be made between satisfaction with the product itself 

or with the customer service or complaint handling associated with it. 

There are many techniques for undertaking this work. The Transit Cooperative 
Research Program in the US produced a useful handbook on the topic for a 

similar service industry. 20 

Havyatt attempted to demonstrate this kind of methodology for the 

determinants of a quality service provider in the Australian telecommunications 
market.21  This research suggested that a wider set of focus groups could be 
conducted to identify the potential determinants of service quality.  It was also 

deficient in its use of quadrant analysis rather than factor analysis or 
multivariate analysis. 

A Combined Approach 

Similar conclusions have been drawn about the relationship of “employee 
attitude and intent” to profitability and growth as have been made for “customer 

attitude and intent”. 

In the employment field a distinction is drawn between employee satisfaction 

and employee engagement; a distinction between an attitude and a behavioural 
intent.   

Appendix One describes the measurement of employee engagement, and its 

contrast with employee satisfaction.  In particular it describes the methodology 
of Hewitt Associates to measure “engagement” using three behavioural intent 

measures and to correlate these to a number of other drivers.  The behavioural 
intent measures – paraphrased as say, stay and strive – ask respondents how 
much they agree to three phrases that say “I would recommend this company as 
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a place to work”, “I seldom think about leaving this company”, and “I‟m 
motivated to put my best effort in each day”.   

The methodology however doesn‟t single these questions out, they are 

intertwined with other questions about the drivers including pay, recognition, 
opportunities for development, management etc. 

The comparison suggests that survey methods that seek to choose only attitudes 
or behavioural intent can be replaced by survey methods that use both.  More 
importantly while behavioural intent logically looks like the more likely direct 

predictor of profitability and growth (especially if it measures both loyalty and 
propensity to recommend), it is the attitudinal questions that describe what 

aspects of the product or service created that intent.   

The providers cannot implement programs to change intent directly; they can 
only seek to directly access attitudes which then form intent.  

Who to Ask? 

Sample sizes 

Surveys conducted by individual firms usually seek data from the customers of 

the provider commissioning the survey and of other providers.  A difficulty with 
any such approach in the industry is the heavily skewed distribution of firm 

sizes.  A random sample will seldom provide enough data to reliably measure 
any but the largest providers. 

This is also true of a survey commissioned by a third party, such as a regulator.  

There are two potential solutions.  The first is to use a very wide sampling base, 
often achieved by appending the survey to a large “omnibus” survey.  The 

finance industry does this with the Financial Services Monitor which is conducted 
in conjunction with the Nielsen Panorama survey.  

The other potential solution is to obtain a sample list from each provider, each 

sample size determined to provide valid results for each provider.   

A regulator driven approach could require the provision of sample lists using 

information gathering powers and provide the regulator with the appropriate 
survey data.  The survey results would be exclusively for the use of the 
regulator.   

Co-operative approach 

A preferable approach would be a co-operative one where providers voluntarily 

participated in a single survey.  The overall results would be provided to all 
participating providers plus the detailed tabular results that relate to that 
provider only. 

Such a proposal will meet initial resistance from the providers, as each 
marketing unit has convinced itself that there is something unique about their 

own research.  In reality they all use the same pool of research firms that follow 
each other quite slavishly through different fads (such as Net Promoter Score). 

The advantage for all providers would be a more reliable measure from a larger 

base at a reduced cost.  A single survey could include questions of behavioural 
intent together with questions of attitude.  It would enable customer service to 
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be separately measured as a potential driver along with price and product 
performance. 

A single common survey will also provide data on attitude and intent that can be 

related to actual behaviour, most significantly the decision to seek external 
dispute resolution which will be discussed below. 

A premise of this paper is that the goal of the regulator should be to publicly 
praise the good, not shame the bad.  Taking an approach that the regulator‟s 
use of the data is only to praise the good should facilitate industry agreement to 

the scheme. 

Providers will require a contractual agreement about the way the data gathered 

is to be used, but this should not be onerous. 

Complaint Analysis 

Using directly observable measures is an alternative to survey methods which 

estimate unobservable constructs.  Some providers will pay particular attention 
to “churn” measures as one such observable.  It is an unreliable measure and 

not easily observed from outside. 

The single most readily available directly observable measure is consumers‟ 
expression of dissatisfaction they make when they complain to an external 

dispute resolution scheme. 

The telecommunications industry has such a scheme in the TIO, and the overall 

number of complaints has been subject to much commentary including the 
recent call for a standard by ACCAN mentioned at the start of this paper.   

Data  

Each quarter and annually the TIO publishes a list of providers who have had 
more than a threshold number of complaints (usually 25) made against them.22  
The raw data on complaints provides a total number of complaints and 

categorises this across the three service types (telephone, mobile and internet) 
and across categories within each service type (such as faults, billing, customer 

transfer, complaints handling and customer service). 

There are two fundamental difficulties in using this raw data to assess the 
relative performance of providers.  The first is that not all providers are the 

same size.  This makes it hard to determine the difference between two 
providers where one has 10,000 complaints and the other has 200.  This 

problem can be referred to as the “normalisation problem”.  Below we will 
discuss ways to address the normalisation problem. 

The second problem can be to do with differences in approaches providers might 

take in promoting the opportunity for external resolution.  One provider might 
regard their own complaint resolution processes as being particularly strong, and 

hence they seek to assure their customers by encouraging them to use the 
external resolution as a kind of guarantee.  Another provider might take the 
entirely opposite view that discourages its customers from seeking external 

review.  The first provider could have better customer service but have it result 
in a higher level of complainants seeking external review.  This we will refer to 
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as the “promotion problem”.  This problem is harder to address, but it can be 
addressed using some of the techniques used in normalisation. 

An additional issue that often needs to be considered is one that can be called 

the “abnormal event” problem.  A number of providers, Telstra and AAPT are 
examples, experienced significant spikes in complaint numbers in conjunction 

with system changes.  The ability for such spikes to occur warrants caution in 
dealing with complaint data. 

The Normalisation Problem Expanded 

It might be thought that the data can be simply normalised by dividing the 
number of complaints by the number of customers. This is an insufficient activity 
for two reasons.  The first and most important is that it does not pay sufficient 

attention to the differing business activities of the different providers.  The 
second is that it provides no indication whether the difference between two 

providers is significant. 

The first of these only is discussed now. 

To demonstrate the matter, consider the following example of two providers, A 

and B. Provider A is a large established operator with low turnover of customers 
(or churn).  Provider B is a smaller operator, a newer entrant to the market that 

is still growing its customer base.  These differences are shown as a difference in 
the number of customers and of customer transfers (here measured as churn in, 
not churn away). 

Each provider has a different underlying complaint rate by business activity.  The 
fault complaint rate is applied to the number of customers to determine the 

number of complaints about faults.  The transfer complaint rate is applied to the 
number of transfers to determine the number of complaints about transfers.  But 
the billing complaint rate is applied to the sum of the number of customers and 

the number of transfers because each new customer receives an additional new 
bill.   

Data Items Provider A Provider B  

Business Parameters 
     Customers 100000 1000 

   Customer Transfers 500 500 

Complaint Rates 
     Fault Complaint Rate (Comp per 100) 1 1 

   Transfer Complaint Rate (Comp per 100) 4 2 

   Billing Complaint Rate (Comp per 100) 2 1 

Complaint Volumes 
     Fault Comps 1000 10 

   Transfer Complaints 20 10 

   Billing Complaints 2010 15 

   Total Complaints 3030 35 

Comparison 
     Complaint per 100 customers 3.03 3.5 
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From this we can calculate the total number of complaints and the overall 
complaint rate per 100 customers.  On this summary line it looks like Provider B 
provides worse service with 3.5 complaints to Provider A‟s 3.03.  But in the 

underlying data we see that Provider B‟s actual complaint rate is lower for each 
individual complaint driver. 

It is not possible to determine appropriate weightings for each of the inputs to 
develop a single measure of relative performance. 

Solving the Normalisation Problem 

The problem of weighting is extremely similar to the problem of determining 
relative efficiency between different production units.  Appendix 2 covers the 
management science of production efficiency and introduces the method of Data 

Envelopment Analysis (DEA).  That technique identifies which sub-set of a set of 
firms are the most efficient; that is, produce the most output using the least 

input, without needing to predetermine weightings between the outputs and 
inputs. 

The normalisation of complaints problem looks to be different, because we are 

looking to see which firm produces the least complaints given a certain number 
of customers, bills issued and customer transfers.  However, the task can be 

exactly converted into a DEA problem by considering the complaints to be the 
inputs and the business metrics as the outputs.  Put this way, it is about finding 
which firm services the most number of customers (and customer transactions) 

with the least number of external complaints. 

It is difficult to provide a worked example of this due to the lack of suitable data 

on business metrics.  Were the approach to be followed by the ACMA the metrics 
could be obtained (and some are already obtained) using information gathering 
powers.  Were the approach adopted by industry co-operatively then the metrics 

would be provided as part of the agreement. 

The results from DEA will provide a list of firms that are “technically efficient” 

and define the production frontier.  These are the firms that the ACMA should be 
singling out for praise.  For the remaining firms the analysis will provide three 
types of data.  The first is their technical efficiency score.  The second is the list 

of “peers” for the provider – these are the ones most like the relevant firm that 
are efficient.  This simply says to the “inefficient” firms that these are the firms 

they should try to be like.  The third is targets for inputs or outputs that are 
derived using a combination of the efficiency measures and the slacks in inputs 
and outputs measured. 

Advances on the DEA solution 

As Appendix 2 notes there are further advances on the DEA approach that can 
be used.  Once a sub-set of efficient firms is identified more statistical 

techniques can be used to determine whether firms close to the frontier should 
be considered to also be efficient (i.e, within the error).  This is a way to address 

the second of the issues mentioned in the normalisation problem. 

The issue of some firms promoting the scheme and others not (the promotion 
problem) can be dealt with in two ways.  One is to add a classifying variable 

rating the firms on their promotion level.  The other is to break the firms into 
two separate subsets for analysis. 
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The abnormal event problem simply needs to be managed with care.  Single firm 
sudden wide divergences need to be investigated.  The cases of AAPT and 
Telstra above were simple system changes, the case of One.Tel was a firm in a 

terminal state of decline. 

Conclusions 

The Case for Doing More 

The data for the telecommunications industry reviewed as a whole indicates 
attitude surveys suggesting a degree of resignation (that is being satisfied 
despite other indicators), that the intent measures for the industry are poor and 

that the revealed behaviour of consumers is to make more complaints to the 
TIO. 

The case of the telecommunications industry is not unique however.  The 
comparison of Net Promoter Scores above included the banking industry.  It like 
mobile service providers had a negative score. 

The Nielsen Company undertakes customer satisfaction research across the 
finance industry reporting a Financial Services Monitor.  Figure 3 presents the 

satisfaction of account holders with banks.  The consistency for firms and the 
overall distribution is very similar to the telecommunications industry data in 
Figures 1 and 2.23 

 

Figure 3: Nielsen Finance Services Customer Satisfaction 

 

In common with the telecommunications industry, the Financial Ombudsman 
Service continues to report increasing complaint volumes – reporting a 6% 

increase in the year to June 2010.24 

It appears that the two industries share in common the trends in satisfaction, 

promotion and complaints.   

This paper has outlined ways that a performance measurement program could 
attempt to measure all three on a provider basis and in the process provide 

information to consumers to reduce the information asymmetry and some 
actionable programs for providers to improve their service. 
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Predicting Business Performance‟ Marketing Science Vol 25 No 5 Sep-Oct 2006 Pp 426-

439. 
19 Engaged Marketing The 2009 Consumer Recommendation & Loyalty Study 2009 

Available at http://www.engagedmarketing.com.au/loyalty-2009.php   
20 Transit Cooperative Research Program TCRP Report 47: A Handbook for Measuring 

Customer Satisfaction and Service Quality 1999 Available at 

http://www.trb.org/Publications/Blurbs/A_Handbook_for_Measuring_Customer_Satisfacti

on_and_153801.aspx  
21 David Havyatt „Service Provider Quality: The need for research‟ Telecommunications 

Journal of Australia Vol 60 No 1 Feb 2010  Available at 

http://journals.sfu.ca/tja/index.php/tja/article/view/79/html  
22 The complaints data is available on the TIO website at www.tio.com.au.  
23 The Nielsen Company. Media Release. „Customer sentiment remains under 70% for 

Major Banks despite a 1.8% lift in December 2010‟ 22 Feb 2011 (not available online, 

provided by The Nielsen Company) 
24 FOS Annual Review 2009-2010 

http://www.fos.org.au/centric/home_page/publications/annual_review.jsp 

http://www.engagedmarketing.com.au/loyalty-2009.php
http://www.trb.org/Publications/Blurbs/A_Handbook_for_Measuring_Customer_Satisfaction_and_153801.aspx
http://www.trb.org/Publications/Blurbs/A_Handbook_for_Measuring_Customer_Satisfaction_and_153801.aspx
http://journals.sfu.ca/tja/index.php/tja/article/view/79/html
http://www.tio.com.au/
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Appendix 1 – Employee Engagement 

The discussion on survey methods discussed the distinction between surveys on 
customer satisfaction and measures that related to more active descriptions, in 

particular the Net Promoter Score. 

The distinction between these two has also been advanced in relation to 

employees, with a distinction being made between “employee satisfaction” and 
“employee engagement”.   

One HR consulting firm described the distinction as; 

Employees can be quite satisfied with their job, your company and their 
place in it without ever engaging in the work. Think about it. Have you 

ever had an employee or colleague who was perfectly satisfied to come to 
work every day where they could happily surf the web, Facebook with 
their friends or play computer games? Perhaps that‟s a bit extreme, but 

we all know employees who are satisfied with being left alone in their 
mediocrity.  

Engaged employees, on the other hand, are passionate and alive with the 
desire to perform well and do so in alignment with your strategic 
objectives. These are the employees you need to be focused on. These 

are the employees for whom you need to be creating an environment in 
which they want to engage for the long-term.25 

Similarly another HR consultant wrote; 

Measuring satisfaction is measuring a passive employee state, while 
measuring engagement is measuring an active state. For example, an 

employee that is not engaged at work might very well indicate a high level 
of satisfaction with their organization. This employee is getting everything 

they wish: a steady paycheck,  benefits, sick leave and paid vacation. 
Their actual contribution to the well being of the organization in terms of 
innovation, creativity and productivity is negligible. But they are satisfied. 

On the other hand a fully engaged employee that is enthusiastic about 
their work is creative, innovative and wants to contribute might indicate a 

lower level of satisfaction with the same organization, as the disengaged 
employee. When a company measures employee satisfaction are they 
getting data that provides them with meaningful information that will 

allow them to improve their competitive advantage and profitability? The 
simple answer is that they are not. This is why they need to focus on 

employee engagement and understand the principle components of 
employee engagement.26 

Research of the way the term “employee engagement” has been used in the 

management and psychological literature indicates that the term has very wide 
meanings.  In a thorough review Macey and Schneider note; 

Common to these definitions is that employee engagement is a desirable 
condition, has an organisational purpose, and connotes involvement, 

commitment, passion, enthusiasm, focussed effort, and energy, so it has 
both attitudinal and behavioural components.27 
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Hewitt Associates is one firm that provides employee engagement surveys in 
Australia and has done so for a number of telecommunications providers.  As 
their methodology may be familiar to some telco readers we will use it to further 

describe employee engagement.   

Hewitt define "engagement" as “the emotional and intellectual involvement that 

motivates employees to do their best work and contribute to your organization's 
success”. 28 

A Ph.D thesis that studied various approaches to employee engagement 

described the Hewitt approach as follows: 

Hewitt explained employee engagement as “the state of emotional and 

intellectual involvement that an employee has with their organisation”. 
Engaged employees “are those individuals who want to and do actually 
take action to improve the business results for their organisation” 

According to Hewitt researchers, engagement incorporated the connection 
or association employees felt toward the organisation itself, its culture, 

values, people, and the work role they perform. The Hewitt model depicts 
engagement as an outcome of employees‟ work experience which was 
characterised by three types of behaviours, stay, say and strive.  

These behaviours are now described:  

• Stay: “employees have an intense desire to be part of the organisation, 

rather than another”. 

• Say: “they are strong advocates for the organisation; they speak 

positively about their workplace…to their friends, clients and potential 
customers”. 

• Strive: “they exert effort and contribute to the business success with 

passion and motivation that only they can give”. 

Another favourable engagement outcome identified by Hewitt Associates 

was the increase in total shareholder return (TSR) 11. Based on research 
involving nearly 2,000 companies, Hewitt Associates maintained that 
companies with higher engagement scored higher on total shareholder 

returns. More specifically, organisations that maintained engagement 
levels above 60% had an average shareholder return of 20.2%. 

Organisations that reported engagement levels between 40% and 60% 
had an average shareholder return of 5.6%. And for organisations that 
reported engagement levels below 40%, total shareholder return 

averaged -9.6%. Hewitt concluded that organisations that had large 
numbers of disengaged employees suffered in terms of “employees 

destroying value and eroding potential business performance”.29 

Key to the Hewitt approach is linking engagement to drivers, as they say: 

Whilst the Aon Hewitt Engagement methodology measures Engagement 

across the organisation and by defined demographics, more importantly, it 
identifies the factors that drive Engagement. With this information we are 

able to help you understand what is important to your employees, where 
you should focus your actions, and what you need to do to address these 
priorities. Our research indicates there are a number of drivers that 

influence an individual's Engagement with their organisation. 



   

Havyatt Associates P/L (ACN 075 059 50)  T/A DigEcon Research (BN98531409) 
9 Wood St Eastwood NSW 2122 M: 0414 467 271 

16 

The drivers that they measure are shown in Figure 1 below: 30 

 

Figure 4 Hewitt Engagement Drivers 

The actual methodology of the Hewitt survey is that there is a long list of 
statements which participants rate on a five point scale from strongly disagree to 

strongly agree.31   

The three statements that define engagement are just included in the list. 

Respondents who agree or strongly agree are defined as “engaged” while 
respondents who strongly disagree are defined as “actively disengaged”.  The 
other two (neither agree nor disagree and disagree are both regarded as 

neutral). These are analogous concepts to the NPS promoter and detractor 
scales but suggest that there are alternative ways of using these scales.  

Another would be a weighting scale of 2, 1, 0, -1, -2.     

Other statements are used to measure the other drivers and their contribution to 
engagement is assessed using factor or multivariate analysis.   

The actual methods of Hewitt will have evolved since my last direct engagement 
and indeed from the Ph.D. thesis cited.  They sponsor a best employer survey 

and the reports from it provide examples of the statements they pose;32 

Agree and Strongly Agree Combined  The Best  The Rest 

Given the opportunity, I tell others great things about working 

here 

83%  59% 

I would not hesitate to recommend this organisation to a friend 

seeking employment 

84% 61% 

This organisation is considered one of the best places to work 

for someone with training and experience in my profession 

73%  46% 

In this organisation, we are attracting the people we need to 

achieve our goals 

78%  47%  
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Hewitt is by no means the only firm providing this service.  Surveys of this 
nature are now far easier to administer using various web tools.33  

The purpose of this discursion into employee engagement was to demonstrate; 

1. Another survey field attempting to distinguish between an attitude and a 
behavioural intent; 

2. That a survey can identify attitudes that are drivers of behavioural intent; 
3. That more than one question can be used to identify behavioural intent; 

and 

4. There are other methods for combining positive and negative scores on 
behavioural intents than that used in the Net Promoter Score. 

                                       

25 The Globoforce Blog „Understanding the Difference between Engagement and 

Satisfaction‟ 12 Mar 2010 http://blog.globoforce.com/2010/03/understanding-difference-

between.html This blog was reporting on The Conference Board „Employee Engagement 

A Review of Current Research and Its Implications‟ http://www.conference-

board.org/publications/publicationdetail.cfm?publicationid=1238  
26 Michael Koscec, Entec Corporation „A Word About Employee Satisfaction‟ Jan 2003 

Available at www.leadershipintelligence.com/news/A%20Word%20About.pdf  
27 William H Macey and Benjamin Schneider „The Meaning of Employee Engagement‟ 

Industrial and Organizational Psychology Vol 1 pp 3-30 2008 (at P.4) 
28 See  the Hewitt Associates (now part of Aon) website at http://www.aon.com/human-

capital-consulting/consulting/talent_and_organization.jsp 
29 Genevieve O‟Reilly Ph.D. Thesis Bond University   Employee Engagement: Managing 

The Relationship Between Employees And The Organisation. A Validated Measure And 

Model. 2008  http://epublications.bond.edu.au/theses/13/  
30 Quote and diagram from the Hewitt Associates website 

http://was2.hewitt.com/bestemployers/anz/pages/driving_engagement.htm  
31 Examples of some of the statements Hewitt use can be found in this presentation 
www.aon.com/attachments/engagement_2%200_oct2010.pdf  and in the reports 

referenced in the next endnote. 

32 See report on 2009 available at    

http://was2.hewitt.com/bestemployers/anz/pages/studyhighlights.htm  
33 As an example see  http://www.peoplestreme.com/employee-

engagement.shtml?gclid=CJnj54GXu6cCFQvbbgodYFWD_Q 

http://blog.globoforce.com/2010/03/understanding-difference-between.html
http://blog.globoforce.com/2010/03/understanding-difference-between.html
http://www.conference-board.org/publications/publicationdetail.cfm?publicationid=1238
http://www.conference-board.org/publications/publicationdetail.cfm?publicationid=1238
http://www.leadershipintelligence.com/news/A%20Word%20About.pdf
http://www.aon.com/human-capital-consulting/consulting/talent_and_organization.jsp
http://www.aon.com/human-capital-consulting/consulting/talent_and_organization.jsp
http://epublications.bond.edu.au/theses/13/
http://was2.hewitt.com/bestemployers/anz/pages/driving_engagement.htm
http://www.aon.com/attachments/engagement_2%200_oct2010.pdf
http://was2.hewitt.com/bestemployers/anz/pages/studyhighlights.htm
http://www.peoplestreme.com/employee-engagement.shtml?gclid=CJnj54GXu6cCFQvbbgodYFWD_Q
http://www.peoplestreme.com/employee-engagement.shtml?gclid=CJnj54GXu6cCFQvbbgodYFWD_Q
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Appendix 2 – Measuring Production Efficiency 

The concept of production efficiency is relatively easily understood, it entails 
making the most output from the least input.  Measuring production efficiency in 

practice is more complex. 

This appendix discusses the underlying concept of efficiency and then details a 

method for estimating efficiency called Data Envelopment Analysis.  The 
appendix briefly concludes with a comment on econometric techniques and 
stochastic frontier estimation. 

The measurement of productive efficiency34    

To introduce the concept of productive efficiency we consider a firm employing 
two factors of production to produce a single product, and we assume constant 

returns to scale.   

We suppose that the output that a perfectly efficient firm could obtain from any 
given combination of inputs is known.  This relation is the efficient production 

function.  We can then draw an isoquant diagram for the firm, using the 
assumption of constant returns to scale.  This diagram is presented in Figure 2.1 

below. 

 

Fig 2.1 Simple isoquant diagram of efficiency 

In the diagram the two inputs are represented by the axes x and y.  The curve 
pf is the efficient production function, that is the combination of inputs that 
would be required to produce one unit of output.  Any point along pf is referred 

to as a point of productive efficiency.    
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The line or represents the line with slope equal to the ratio of the prices of x and 
y which is tangential to the efficient production pf.  The point Q‟ of tangency is 
the point at which production will be also where we achieve allocative efficiency. 

The point P represents the actual combination of the inputs used by the firm 
under investigation to produce one unit.  The point Q is the point at which the 

ray OP intersects pf.  The point R is the point at which the  ray OP intersects or.   

The ratios of the lengths of the segments of the line OP can then be used to 
measure the efficiency of the firm. 

The ratio OQ/OP is defined as the technical efficiency of the firm.  It would be 1 
(or 100%) if P were on pf, and becomes smaller the further away P is.   

However Q is not the most efficient production point, that is Q‟.  The firm would 
be using the inputs in an efficient ratio at the point R.  The ratio OR/OQ then 
measures the price efficiency of the firm.   

If the firm were perfectly efficient, both technically and in respect of prices, its 
costs would be a fraction OR/OP of what they actually are. This ratio is the 

overall efficiency of the firm.  It is equal to the technical efficiency multiplied by 
the price efficiency. 

To use the concept in practice we either need to derive a theoretical efficient 

production function, or try to estimate it.  Farrell proposed a “piecewise” 
approach. 

 

Fig 2.2 Piecewise estimation of the efficient production function. 

Figure 2.2 shows a collection of points representing different firms combinations 

of the inputs they use to produce one unit of output.  Each of these points will lie 
to the right and above the actual (but unknown) efficient production frontier.  
We could however estimate the frontier by identifying those units that were 

y 

x O 
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“most efficient” and estimating the efficient production frontier as the collection 
of straight line estimates that join these points. 

In a simple model of two inputs and one output this can be interpreted very 

easily graphically.  It is, however, a more challenging task with multiple inputs 
and multiple outputs. 

Data Envelopment Analysis35 

Data envelopment analysis (DEA) is an approach to estimating the frontier.  It 
uses linear programming methods to construct a “non-parametric” piece-wise 

surface over the data.36      

Charnes Cooper and Rhodes introduced DEA as a technique to measure the 
efficiency of Decision Making Units (DMUs) which produces multiple outputs 

using multiple inputs.  The inputs and outputs can be in totally different units of 
measure or even ordinal rather than cardinal values and there need be no 

market valuation (price) of the inputs and outputs. 

The measure of efficiency is obtained as the maximum of a ratio of weighted 
outputs to weighted inputs subject to the condition that the similar ratios for 

every DMU be less than or equal to unity.  In mathematical form; 
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Here the yrj , xij are all positive and are the known outputs and and inputs of the 
jth DMU.   

This can be converted into a linear programming problem as  
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The benefit of respecifying the task as a linear programming problem is that 
these have been extensively researched, and, more importantly, can be solved.  
A typical linear programming model is focussed on a decision on how much of 

various inputs should be used to achieve a certain output, given a defined 
production function and costs and constraints on inputs.  The dual of a linear 

programming problem answers the question of how much the producer should 
be prepared to pay to buy more of an input. 

Before converting this linear programming model is to its dual we will restate it 

in matrix form (with a slight change in notation – basically q for y). 

maxu,v (u’qi), 

subject to 

v’xi = 1, 

u’qj – v’xj ≤ 0, j=1, …, I, 

u,v ≥ 0.  

In this specification there are N inputs and M outputs for each of I firms. For the 

ith firm these are represented by the column vectors xi and qj respectively.  The 
NxI input matrix X and the MxI output matrix Q represent the data for all I 
firms. 

The duality of the linear programming enables this to be rendered in an 
equivalent envelopment form; 

max θ,λ θ, 

subject to   

-qi + Qλ ≥ 0, 

θxi – Xλ ≥ 0, 

λ ≥ 0   

where θ is a scalar and λ is a Ix1 vector of constants. 

This linear programming problem is then solved I times, once for each unit. 

The interpretation of the solution for each firm is that the value of θ is a 
measure of the technical efficiency of each firm.   

An example from Coelli et al will provide an indication of the interpretation of θ 

and the elements of the vector λ. 

We consider five firms using two inputs (x1 and x2) to make one output q.  As we 

will estimate the isoquant for a unit of production we also calculate the values of 
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x1/q and x2/q.  The data is presented in the table below. 

 

firm q x1 x2 x1/q x2/q 

1 1 2 5 2 5 

2 2 2 4 1 2 

3 3 6 6 2 2 

4 1 3 2 3 2 

5 2 6 2 3 1 

 

A computer program called deap for solving DEA problems is available from the 
Centre for Efficiency and Productivity Analysis.37  This can be used to solve the 
DEA problem, and the output summarised as; 

 

firm θ λ1 λ2 λ3 λ4 λ5 IS1 IS2 OS 

1 0.5 - 0.5 - - - - 0.5 - 

2 1.0 - 1.0 - - - - - - 

3 0.833 - 1.0 - - 0.5 - - - 

4 0.714 - 0.214 - - 0.286 - - - 

5 1.0 - - - - 1.0 - - - 

 

This table lists the minimum values of θ obtained and the values of the elements 

of λ that produce those values.    

The problem and its solution are represented diagrammatically in Figure 2.3 

below. The positions of the five firms are marked.  It is clear that the line 
marked Frontier represents the line where no firm is more efficient than it.   

From the second table we note that the technical efficiency of firms 2 and 5 is 1, 
that is, they are on, and define, the frontier.  The technical efficiency of firm 3 is 
0.833 meaning its efficient production (point 3*) is achieved by reducing all 

inputs by 16.7%.  The actual parameters of the point 3* is a linear combination 
of the parameters of the points 2 and 5 weighted by the respective values of 

lambda, λ2 and λ5.   

The firms 2 and 5 are referred to as the “peers” of firms 3 and 4.  They are the 
firms that 3 and 4 should look to to achieve improved efficiency.   

Firms which have only one peer like firm 1 have a slightly different 
interpretation.  The value of 0.5 is its radial efficiency, but it is clear that at the 

point 1* the frontier suggests the same output could be produced using 0.5 
units less of x2, which is the number shown in the table as IS2 (which stands for 
input slack).  The target for firm 1 therefore should be to reduce usage of both 

inputs by 50% and to reduce the use of x2 by a further 0.5 (per unit of output).   
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Fig 2.3: DEA Example 

The actual model used here is for an input oriented constant return to scale 
problem.  Additional refinements can apply to output oriented examples or to 

handle variable returns to scale. 

Econometric approaches 

The greatest weakness of DEA is that it assumes that the output measures 

accurately reflect the firm‟s capability for the given input.  Other estimation 
techniques in statistics and econometrics allow for the idea that there is an error 
term associated with each observation, be that related to events not controlled 

for in the model or simple observation mistakes. 

There are methods that can be used to better define the efficient production 

frontier if (a) a functional form is assumed and (b) only the DMU‟s on or near the 
DEA frontier are used. 

The diagram below shows an example of such a frontier mapped against a set of 

“efficient” firms.   

The single biggest benefit of this approach (known as stochastic estimation) is it 

would estimate the size of the error terms and enable decisions to be made 
about whether a firm that was close but not on the frontier can be classed as 
efficient.  (More generally for economics a functional form of the production 

function is more useful for further predictive work).   

 

 

 

 



   

Havyatt Associates P/L (ACN 075 059 50)  T/A DigEcon Research (BN98531409) 
9 Wood St Eastwood NSW 2122 M: 0414 467 271 

24 

 

Fig 2.3 An estimated frontier  

Conclusion 

The purpose of this appendix is to describe techniques for productivity analysis 

that can potentially be used to measure efficiency in telecommunications 
providers dealing with customer issues. 

 

                                       

34 This section is entirely based on M. J. Farrell „The Measurement of Productive 

Efficiency‟   Journal of the Royal Statistical Society. Series A (General), Vol. 120, No. 3 

(1957), pp. 253-290 
35 The discussion of DEA is drawn from T Coelli, D Prasada Rao, C O‟Donnell and G 

Battese An Introduction to efficiency and Productivity Analysis 2nd Ed Springer 1998 and 

from A Charnes, W Cooper, and E Rhodes „Measuring the Efficiency of Decision Making 

Units‟ European Journal of Operational Research Vol 2 pp 429-444 1978 (The term Data 

Envelopment Analysis was first used in this paper). 
36 In mathematics a piece-wise surface is referred to as an envelope.  The very delightful 

A Book of Curves by E.H.Lockwood published in 1961 contained instructions on how to 

generate many of the curves as the envelope of a family of straight lines or circles.   
37 See http://www.uq.edu.au/economics/cepa/deap.htm to obtain the program. 

http://www.uq.edu.au/economics/cepa/deap.htm
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About DigEcon Research 

Purpose 

DigEcon Research is a stand alone research body. Ultimately, its pursuit is policy research, 
the focus of which is the meaning and significance of the Digital Economy.  This policy 

research encompasses both economic and social research. 

Researching the significance of the Digital Economy 

The concept generally referred to as the Digital Economy is frequently discussed but there 

is little shared meaning in the term.  A key definitional issue is whether the Digital 
Economy is something yet to happen or in which we are now embedded. 

DigEcon Research focuses on the analysis of social and economic change rather than an 
analysis of a notionally static “Digital Economy”.  Analysis of the change as it occurs should 
highlight those areas where there is genuine policy choice rather than merely a need to 

adapt policy to changes that have already occurred.   

Before Thomas Kuhn popularised the idea of “paradigms” J.K.Galbraith railed against the 

“conventional wisdom”.  There is no denying that what Kuhn called “normal science” or the 
repeated application of existing theory to new problems results in most practical 
developments.  It is equally true that the application of existing theory to problems they 

were not designed for results in, at best, vacuous solutions and, at worst, wildly dangerous 
outcomes. 

The Digital Economy challenges the fundamental concepts of neo-classical economics.  It 
also challenges most of the precepts of how societies are organised.  In this context policy 
research needs to focus on what is different, not on what is the same.  The Digital 

Economy is not just a matter of means of production but about the fundamental structures 
of social organisation. 

Work program 

This research is designed both to inform policy makers and to assist those who would seek 
to influence policy makers or to make business decisions.  DigEcon Research however does 

not provide strategy recommendations nor undertake policy advocacy on behalf of any 
party.   

A key element of the research will relate to the direct regulation of the converging 

industries of telecommunications, media, consumer electronics and information technology.  
However, the agenda encompasses the wider economic and social policy issues. 

The scope of the research agenda will ultimately depend upon the researchers who wish to 
participate in what is more an idea than an entity. 

In the crowded Australian research field there are a number of “bodies” that share some of 

the objectives of DigEcon Research.  DigEcon Research aspires to contribute to the work of 
these and any other researchers in the field. 

 


