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How to improve customer service
through reducing costs
Apply data analytics to get a grip on customer service
costs - and your customers will love you for it
In today’s digital era, customers are demanding and expecting an everincreasing quality of service, including ‘first-time right’, fast delivery,
quick responses to requests and star-treatment. In this article we present
a three-level approach in which organizations can apply data analytics
to reduce operational costs and simultaneously improve customer
satisfaction.

Do you fully exploit the
improvement potential for your
customer operations?
In today’s competitive markets,
improving customer services is crucially
important to retain customers. The
reason for this is simple. Customers
become dissatisfied when a company fails
to meet their expectations with regard to
service quality.
When it comes to improving customer
services, organizations tend to focus on
the ‘soft side’. This focus is based on the
assumption that customers are solely
interested in how customer service
representatives (CSR) treat them. Apple,
for instance, turned to the hospitality
industry, e.g. The Ritz-Carlton, to
improve customer experiences of Apple
store visits. American hospitals are
another example, as they used Disney’s
customer service approach with the aim
to improve the patient experience.
This type of customer handling is often
very time-consuming. And when we
take into account that time is money,
customer handling seems to be contrary
to the important requirement of cost
reduction. Professional customer service
environments that are characterised
by large-scale processes and high
volumes, and environments where
human resources make up a major part
of operating expenses are inevitably
affected by the paradox of striving for
lower costs while improving customer
experience.

Our experience has shown that an
important resolution to this paradoxcan
be found in improving effectiveness and
intelligence of the operational planning
of your organization. Moreover, several
best practices demonstrate that data
could and should be used to gain insight
in potential cost savings and customer
experience improvement.

queues, will instantly be connected to
the appropriate CSR with the right level
of knowledge and your operational costs
will go down significantly. Opportunities
for improvement can be found on three
levels and more impact can be reached
per level as the size and complexity of a
help desk increases (see Figure 1):
The level on which to start your
improvement journey depends on the
current maturity, size and complexity
of your organization with regard to
contact centre operations. It must be said,
though, that most companies we have
come across, already show considerable
room for improvement on the first level.

In this article we focus in particular on
all types of market environments where
company-to-customer interaction is
digitally recorded and stored as data.
Examples are: telephone, mail or web
platforms.
We found there is still considerable
untapped potential in what we call
evidence based improvement of contact
centre operations. This involves the
use of data analytics to better match
supply (e.g. contact centre employees,
skills, systems) and demand (e.g. call
arriving patterns) for customer services.
By better matching supply and demand,
significant benefits can be yielded: your
customers will spend less time in waiting

Note that the three-level approach is
applicable to other types of organizations
as well. This is because we specifically
address the common question of how to
be reachable by customers at the right
moments and through the right channel
while mobilizing the right skills and
information. All this, using information
that is already available in organizations
themselves.

Figure 1 Three-level approach
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Level I Getting the organizational basics in place

How to reach Level I: Getting the
organizational basics in place
Has your customer services organization
been set up for maximum improvement?
The first level on which to improve your
customer experience without increasing
your bottom-line costs is based on four
organizational changes:
(1) clear communication between
departments;
(2) a flexible workforce;
(3) properly trained personnel;
(4) s ufficient data analytics capacity of
the organization.
In actual practice we find that these four
organizational changes can be considered
as preconditions for best practices in
customer services.
Clear communication between
departments
“It seems that people who work in this
company don’t know from each other what
they are doing!” This remark does not give
a positive boost to your brand. Although it
seems a matter of common sense to share
information among departments, it is our
experience (both as consultant and as
customers) that this is not always the case
in organizations. A very common example
is the marketing department starting a
successful marketing campaign without
informing the contact centres that have to
handle the customer responses or questions
generated by this campaign. This lack of
information will result in understaffing of
contact centres with all its consequences.
A Tuesday that is normally very quiet can
unexpectedly turn into the most hectic and
busy day of the year for a contact centre.
Some customer contact centre
organizations are unaware of the exact
marketing campaign planning, but do pay
heavy bills for systems that continuously
optimize telephone call routing. Even a
very expensive system is useless when
departments don’t have a common
calendar, or any other way of sharing
information.
4

A flexible workforce
Calling preferences of customers may
differ per company. It could be for
instance that most of your customers
work full-time and prefer to be serviced
during evening hours. Or maybe your
customers prefer to get in touch with
you on weekends. Or call arrival might
change due to campaigns or other events.
In any case, you need to be flexible
enough so that you are able to adapt your
human resource capacity to the situation
at hand.
Although permanent contracts are
required to secure in-house expertise,
your organization also needs flexible
resources to ensure flexible opening
hours and to adjust staffing during peak
moments or quiet periods. Offering
hospitality training to employees would
in this case not benefit your customers.
The only way to be flexible is to ensure
that you have different contracts with
your employees: full-time, part-time and
some temporary contracts. Although this
may seem to drive up overhead expenses,
it will result in a positive business case
due to the increased flexibility of you
organization.

group) that have direct contact with your
customers. This means that the overall
customer experience is largely driven by
the quality of service and sales contacts
by CSRs. Moreover, quality of CSRs is a
key driver for operational cost efficiency.
For this reason, quality and training of
CSRs are key. Yet, properly trained does
not necessarily mean a CSR has to master
all possible skills (e.g. languages, specific
subjects). What it does mean is that a CSR
has to master the skills that are relevant
to his or her specific role. To what extent
a contact centre should work with either
multiple specialized single-skilled roles
or only one generic type of multi-skilled
CSRs, or a combination of these two,
depends on the types and number of
customer requests that constitute the
overall traffic. Data analysis allows us to
determine the optimal ratio & numbers of
CSRs needed.
In our experience, it is common that
considerable differences exist between
the service quality of CSRs. Large
performance differences between CSRs
(or between groups of CSRs) can be a
sign indicating that personnel is not
sufficiently trained.

Properly trained personnel
In the end your CSRs are one of the few
groups of employees (if not the only

Figure 2 Different groups of CSRs with different skill-sets
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A common pitfall that should be avoided
is to skip training and coaching of
personnel for a longer period during busy
times. Lack of training and coaching
will trigger a vicious circle as average
handling times will increase (due to
lack of skills), which, in turn, leads to a

Sufficient data analytics capacity
of the organization
Finally, to make sure your customer
services organization is ready for the
second level of our three-level approach,
you need to acquire relevant knowledge
concerning data. A contact centre is by
definition a rich source of data for your
own planning. To be able to use these data
in the next level, your organization needs
the following basic data skills: how to
gather data, how to organize data and how
to use data.

decrease in time available for training
and coaching. Highly trained personnel,
with regard to level of knowledge
and use of interview techniques, is a
basic precondition for permanent high
performance in your contact centre.
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Level II Balancing the operational planning cycle

How to reach Level II: Balancing
the operational planning cycle
Do you make full use of your existing
operational data?
When you have the organizational
basics in good order, the next level is to
understand and optimize performance
using operational data that are available
within your company. Operational
planning of resources in environments
with uncertain demand can be done in
five steps:
1) Forecasting;
2) Capacity management;
3) Scheduling;
4) Traffic management;
5) Analysis.
Together, these five steps make up the
operational planning cycle.
Effectively managing this cycle results
in an improved utilization of human
resources in the contact centre, directly
leading to cost savings. Potential cost
savings up to 5 - 10% of the entire
operational budget are common.

Forecasting
The first step in the operational planning
cycle is to forecast the number of customer
requests (e.g. calls, e-mails, field engineer
visits needed) per request type within
a certain timeframe (e.g. one day) as
accurately as possible.
An accurate forecast is the starting point
for proper operational planning. If the
forecasted number of customer requests
is too low, the contact centre will have to
handle more requests than anticipated
for. This results in a negative customer
experience and possible long waiting
queues putting pressure on the CSRs. This
impacts customer interaction in a negative
way. It can also lead to additional costs
in case last-minute (external) capacity is
hired at a high price. If the forecast was
too high, unnecessary costs are incurred
as too much manpower was hired.
Although most companies use some
form of forecasting, we often observe
considerable room for improvement.
This is an opportunity to save costs and
improve customer experience.

In this paragraph we introduce some areas
where we see potential for improvement
regarding process automation and
forecasting model.
Process automation: Forecasting is often
carried out manually using tools such as
Microsoft Excel. Yet, this can be labourintensive and error prone. Automating
your forecasting process and integrating
it directly with source systems will reduce
errors. Process automation also frees up
time to analyse and improve results, as
less time is needed to create the forecast.
Forecasting model: Different models
exist to estimate the number of customer
requests. There are models that are
purely based on extrapolating historical
trends, while other models are based
on known (or expected) future events.
In some cases, forecasts are made using
software, but the rules and assumptions
on which these forecasts are based can be
unclear. Which model you should use as a
company depends on a number of factors.

Figure 4 The operational planning cycle
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Forecasting models
Different models exist to estimate the
number of customer requests.
One model is purely based on historical
data and focuses on extrapolating historical
trends.
For instance, the number of customer
complaints on Mondays is usually about
fifty percent lower compared to other days
of the week. In addition, studying the data
shows that the number of complaints per
day has been growing steadily with ten
percent a week over the past ten weeks.
Based on these trends, one could estimate
the number of calls for the next Monday.
But what if on that specific Monday a large
marketing campaign is being launched,

However, in our experience forecasting
models and their performance in terms
of accuracy and robustness can often be
improved significantly. Question yourself:
is the accuracy of my forecasting in line
with the flexibility of my organization?
Can I rely on my forecast? In the event
of a gap between forecast and reality,
do I understand why this has happened
and can I prevent it from happening
in the future? A smart combination of
different forecasting techniques is often
recommended as it is the most robust.
Continuous improvement: We often see
companies that rely on processes and data
models that have been designed in the
past but have never been updated since.
In some cases, companies use processes
and models that are just not fit for the job.
Ask yourself: Does my company really
have a full picture of all customer service
traffic? For instance, the number and types
of requests and their timing. What are the
different trends? To what extent can we
explain them and use these insights to be
better prepared next time?
We think it is key to continuously adapt
and improve your processes and models.
This can be done by implementing
so-called feedback & analysis “loops” in

resulting in additional complaints because
of unclear information? Or what if an
important football match takes place so
fewer customers contact you with a
complaint? Or what if the weather changes
drastically? Or a random combination of the
above…?
The situations described above suggest a
second model, a model that is based on
estimating the future number of requests
based on known (or expected) future
events. However, this approach results in a
dependency on the quality of information
received by third parties (e.g. a marketing
department or a weather station) and
ignores clear actual historical trends.

stock market movements. The second
model could be compared to ‘fundamental
analysis’ that is also used to predict stock
market movements.
There is no single model that works best
under all circumstances. Which model you
should use as a company depends on a
number of factors, such as time, complexity,
volume of dataset and accuracy. At PwC
we see an opportunity for most companies
to apply data analytics in order to combine
different approaches in a smart way.
By combining different approaches, you can
benefit from both worlds. You will be able to
achieve the highest overall accuracy while
minimizing the risk of large forecast errors.

The first model could be compared to
what’s known as ‘technical analysis’ in the
financial world and which is used to predict

your processes. These “loops” compare
forecasted customer traffic with actual
traffic on a continuous basis. When
learnings are shared within your
organization, they can be used to improve
future performance.
Capacity management
Once you have an accurate forecast
of customer service requests within a
certain timeframe, the next step is to
determine and reserve the required
human resource capacity. Suboptimal
capacity management results in the
same unnecessary costs as inaccurate
forecasting.

In our experience, it is very likely that
you will find considerable room for
improvement in one or more of the
following areas:
Allocation of capacity: In practice, the
complexity of capacity management is
about how to allocate the available human
resource capacity to the different types of
requests. In addition, you have to make
sure that the reserved capacity is actually
available when needed. Complexity will
be further increased by more variability
in the process, for instance with regard
to contact channels, skills of CSRs and
agreements with outsourcing partners.

Capacity models
In itself, the procedure for determining the right staffing level is fairly standardized. It is
very likely that your planners calculate the number of CSRs needed to offer a certain
level of service by using certain predetermined fixed ratios or queueing methods such
as Erlang C. The latter is the simplest and most widely used queueing model. Yet, this
model is based on several assumptions and in most cases an over-simplification of
reality. Since a wide variety of different mathematical queueing models is available, it
can be beneficial to apply a more advanced model in some cases.
However, in other cases, it might be better to focus on other ways to improve your
performance in capacity planning. There is a good chance that a call centre’s
complexity is too high to be incorporated into the queueing model and assumptions in
the model may not correspond to specific processes in the contact centre. In any case,
it is key to understand how your capacity model is set up and to whether it fits your
particular situation.
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Capacity reservation process: Each
company has its own restrictions based
on agreements with employees or
suppliers. For instance, employees have
to know their schedule three weeks
ahead or your outsourcing partners need
to know the estimates three weeks in
advance. These restrictions influence the
degree of flexibility that is needed. In our
experience, the capacity management
model and the processes that are used
can often be optimized significantly.
Partner agreements & management:
Surprisingly, cooperation with
outsourcing partners often turns out to be
a significant area for improvement leading
to direct cost savings and an improved
customer experience. Outsourcing
partners sometimes handle a large
part of your traffic but do not always
8

have the exact same business interests.
Making clear agreements and manage
performance that is based on clear KPIs
and performance dashboards is absolutely
crucial. Yet, it is even more important to
find a partnership model that serves the
interest of both parties and is actually
feasible in practice.
Scheduling
After forecasting the traffic and reserving
the necessary human resources,
scheduling the working hours of the staff
you have allocated is the next step in the
operational planning cycle. The challenge
here is to design a schedule that ensures
sufficient staffing levels at all times but
minimizes overcapacity and meets all
restrictions imposed by the organization,
such as regulations and agreed employee
working hours.

Determining this schedule is in fact like
solving a large mathematical equation.
There are multiple systems (and vendors)
that are designed to do this calculation
for you. However, we see that these
systems –because of the complexity of the
calculations – have become ‘black boxes’.
Employees cannot fathom the calculations
and put a blind trust in the results.
Scheduling systems are indispensable
in the process. However, experience has
taught us that a proper understanding of
the basics behind scheduling theory and
the implementation of manual checks
throughout the process are key to actually
interpret and value outcomes. In this case
decision-making is not entirely based
on the calculations of the software.

This is for example the case when
determining the optimal schedule that
deals with both real-time requests (e.g.
voice) and requests that can be dealt
with at another time (e.g. e-mail). In this
situation, software has proved to not
always be the proper basis for making the
right decisions.
Traffic Management
The fourth step in the operational
planning cycle is to deploy planned and
scheduled human resources capacity
as efficiently as possible for the actual
contact load (e.g. calls, chats, e-mails)
on the day itself. This is done by smart
routing and distribution of customer
contact load using the available human
resources. We see improvement potential
in a number of areas here:
System configuration: telephony and
contact management systems have
evolved into very advanced and complex
systems offering a wide array of features
and settings. Detailed business rules
can be set to route and manage received
traffic, such as priorities and blending
of different traffic types. We see that
companies too often use default settings or
a configuration that is not tailored to their
specific situation. The effort of properly
configuring your contact management
system should not be underestimated as
it requires specific expertise (often to be
obtained externally), a clear customer
contact strategy, thorough traffic analysis
and requirements gathered among
stakeholders. However, this effort will
pay off eventually in terms of a more
stable, predictable and more efficient
performance.
Traffic management process: during the
day manual interventions are often
unavoidable, because the actual number
and types of contacts are always different
from the forecast. We often see companies
take a reactive approach. For example,
a company only reacts when a certain
waiting queue has become too long before
traffic is rerouted. But in that case the

damage – i.e. a bad customer experience
– has already been done. A proactive
response will avoid situations like this and
will result in cost reduction as well as a
better customer experience.
In order to implement traffic management
that is more proactive, more intelligence
has to be built into the process. For
instance, data-analytics allow you to
predict when a certain waiting queue
becomes too long. Data analytics can
also predict what the impact would be of
specific measures, such as rerouting traffic
or redistributing roles among CSRs.
Traffic distribution in case of multiple
contact centres: most of the larger contact
centres cooperate with several external
parties to handle the contact load, each
of them with their own contact platform.
This introduces the risk of sub-optimizing
operations and traffic streams. For
example when no-one is overseeing
the overall distribution and handling
of traffic or when distribution of traffic
is not done on a real-time basis. The
simultaneous occurrence of very short
and very long queues at the different
contact platforms of partners, even if only
for a very short time, is a warning sign for
suboptimal traffic distribution.
Analysis
The final step of level II is to analyse
performance, determine root causes and
implement improvements on a continuous
basis. For every performance deviation
(e.g. budget overspend, long waiting
times) the cause should be clarified. Was
it due to incorrect forecasting, wrong
capacity reservation or delivery? Or
was it caused by a wrong schedule or
suboptimal traffic management?
Analysis should also include the question
of why it went wrong and what can
be done about it. In our experience,
many organizations have implemented
some form of reporting or process
improvement. However, the state-ofthe-art data analytics available today
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create the possibility for more in-depth
reporting and process improvement. This
requires a thorough understanding of
contact centre operations, the operational
planning cycle and data analytics
tooling. There is almost always room for
improvement in this area.
Balancing the five elements
By definition, each step in the cycle
contains at least one error. A forecast
is never one hundred percent accurate
and a schedule never rules out under or
overcapacity. We defined performance
earlier as an accurate match between
supply and demand. The challenge is
to balance the different operational
planning steps, i.e. obtaining the best
overall performance while minimizing
the error in each step. For example, it
does not make sense to put an effort in
optimizing the schedule with 0,01 percent
if the forecast is known to have an average
error rate of more than ten percent.
Off course, in order to balance the
performance of the five steps they first
need to be measured. This requires
defining and tracking KPIs for each
step. For example, forecasting accuracy,
level of understaffing or overstaffing,
undercapacity or overcapacity. Although
this sounds trivial, a lot of companies
do not define and track KPIs for the five
steps described above or use incorrect
definitions. Are you measuring these KPIs
in your organization?
We often see companies excel in one or
more areas while underperforming in
others. Finding the right balance and
working with a known error rate that
is containable is more important than
optimizing one of the elements at all
cost. For instance, it is not that bad to
have a maximum forecast error rate of
five percent as long as you have designed
the process in such a way that it contains
the flexibility to scale your workforce up
or down with five percent at short notice
and without additional costs.
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Level III Optimizing your performance using data analytics

How to reach Level III:
Optimizing your performance
using data analytics
Are you reaping the benefits of data
analytics in your organization?
The third level often seems like a bridge
too far. This could be because knowledge
of statistics is not available within the
organization or because the organization
doesn’t feel the urgency for further
improvements. Even though this last step
in our three-level approach may seem like
the most complicated step, it can provide
such valuable insights that it is a journey
worth taking.
Predictive modelling and simulations are
two examples of statistical techniques
that can deliver tremendous value in
contact centre environments . Both
use data that are available in your
organization. These techniques can be
for single use, in order to realize a single
improvement, but can also be embedded

Strategic Workforce Planning
An example application of advanced
statistical techniques in contact centres
is Strategic Workforce Planning. Strategic
Workforce Planning focuses on the longterm future development of the workforce,
both in number and skills. This is often
unknown and not actively managed which
can result in a workforce that is unable
to meet the demands that the company’s
strategy imposes on them. Moreover,
a mismatch in workforce can lead to
undesired costs that threaten profitability.
Strategic Workforce Planning (SWP) can
be used to align the workforce with the
long-term strategy of the organization by
embedding strategic objectives in the HR
policy. In order to realize evolving goals it
is crucial to have the right people with the
right skills in the right places. Among other
things, these techniques will enable you
to determine the optimal ratios between
different types of employment contracts in
your service organization.
The deployment of advanced data
analytics tools for Strategic Workforce
Management can provide you with insight
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in the processes of your organization for
continuous improvement.
Predictive modelling
using data mining
The methods discussed above stick to
predetermined service levels and mostly
lack the possibility to model these. The
next step is to predict what influences the
service level and make sure most emphasis
(i.e. money) is put on these aspects.
Data mining has the ability to help make
these predictions. Most service centres
have of a lot of data available and it’s
getting easier to store these in large
amounts. Data mining is a computational
process which helps structure these large
amounts of data and make predictions
based on them. Data mining is fact-based
and has the capacity to find correlations
that sometimes would not have been
found otherwise . When managers have
a good understanding of what impacts
service levels, they will have real-time

insights in efficiency. Data mining can be
the solution in order to discover which
factors, besides call volume and capacity,
significantly influence variation in
service levels. To effectively use statistical
models and data mining, in-depth
statistical expertise is needed.

in the future development of the workforce
in both number and skills. This is of
critical importance to remain competitive
and cost-efficient. Clear insights into the
current workforce, future internal employee
movements and the number of employees
that leave the organization answer
questions about the number of employees
that need to be hired, their skills and the
type of contracts.
In order to learn what is needed to reach
Afbeelding 1 Strategic Workforce
the long-term goals of an organization, its
strategy has to be translated into a desired
workforce, in terms of size, structure
and financial value. As a consequence,
the gaps between the expected future
workforce and the desired workforce
can be used to determine a recruitment
strategy.

Data mining
There are two different types of data
mining: supervised learning and
unsupervised learning. In essence,
supervised learning focuses on finding
a function that predicts output on
the basis of information and input. A
well-known type of supervised learning
is regression. Less familiar types are
classification methods such as decision
trees. The decision tree has a really
intuitive algorithm and is therefore easy
to interpret. Unsupervised learning
is about discovering structure in
seemingly unstructured complex data
and, as opposed to supervised learning,
there is no dependent variable that we
try to predict.

For contact centres these gaps could,
for instance, imply the following
considerations: Should more employees
with flexible contracts be hired? Should
more employees who now have a flexible
contract receive a permanent contract?
How can I ensure availability of employees
with the proper skills that are fit for the
future? How many employees from external
organizations should be on standby?

Planning
Desired future workforce

GAP analysis

Expected future workforce
Workforce of the past

Current workforce

Smart approximations by simulation
Traditional call centres are changing
into contact centres where additional
multi-media customer-contact channels
such as e-mail, social media or chat are
used. The need for contact centre agents
that have different skills is growing and
makes skill-based routing necessary. As
a result of this increasing complexity
within contact centres, computation
time of the analytical models increases
significantly. In this case the use of smart
approximations based on simulations can
offer a solution.

Figure 5 Optimizing your performance using data analytics

Before a simulation can be carried out,
a model that imitates the process needs
to be created first. This model should
contain the main characteristics of the
process. For simulating the number
of incoming calls in a contact centre
entering a queue at a specific moment
in time, the model needs to know the
number of available resources, the
average service time etc. By changing
the variables of the system (e.g. changing
the number of available resources)
predictions can be made about the
behaviour of the system. For a contact
centre predictions can be made on, for
instance, the length of waiting queues.
The advantage of using simulations
is that outcomes can be represented
visually, which makes them relatively
easy to interpret. The method is less timeconsuming than analytical models since
a representation of the process is used
based on simplifying approximations
and assumptions. Still, a simulation may
require long calculation time.

Validation

Design
analytical
model

Analyse
results

Simulation

The outcome is of course only reliable
if the underlying models are suitable.
For this reason, analytical models and
simulations should be combined; the
analytical models are used to provide
insights and calibration, while the
simulation is used for fine tuning.
Verifying and validating the outcomes of
the simulation is always necessary and
should not be underestimated.
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