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Abstract

We conduct a field study on a prominent US health insurance firm to examine the cost saving rationale for
deploying self service at the call centers. In our setting, firm introduced web self-service portal for its members to
contain large telephone handling cost at its call center. Management Practitioners claim that per interaction cost
of web based self service channel is an order of magnitude cheaper than the assisted channels of customer
service like telephony. However, they do not account for the impact of web based self service usage on the
demand for other assisted channels. Surprisingly, the net effect of web based self service on other assisted
channels of customer service has not been empirically validated so far. Drawing from the vertical differentiation
literature in economics and human information acquisition and processing theories from psychology, we present
a theoretical framework to show that both possibilities may exist (1) the web based self-service substitutes the
assisted channels and (2) web based self-service leads to increase in demand for assisted channel. In our field
setting, we show through a robust diff-in-diff specification that web based self service usage leads to 23%
increase in telephony usage. We also use instrumental variables to account for potential selection of customers
into the self service usage. Our results inform practicing managers on many counts (1) although cheaper on per
interaction level, web based self-service may not be necessarily cheaper overall (2) Need for integrated
management in multichannel customer service setup e.g. web based self service should have an option for
escalating the query to other assisted channels (3) Self services should not be seen only as a mean for reducing
operational cost, as it provides wider options to customers that may lead to higher customer satisfaction and
loyalty
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1.0 Introduction —

Call center and its contemporary contact center have been preferred medium for firms to
communicate with their customers. It is estimated that 70% of all customer-business interaction
takes place via call center; Fortune 500 companies are estimated to operate on average 30 call
centers each; $700 billion worth goods and services has been sold through call center in 1997,
40% of the total telephone traffic on AT&T is 1-800 calls (Mandelbaum 2006). Due to its
preeminence in customer support, firms have increasingly recognized call centers as a strategic
business unit rather than a necessary cost center. Firms collect and analyze customer interaction
data at call centers to provide customized offerings and develop long term relationships with
their customers. This inevitably led to deployment of Customer relationship management (CRM)
package and other advanced IT technology at the call centers/contact centers. On one hand we
have technologies like computer telephone integration software, back end data mining and
knowledge management tools, VOIP, specialized call routing software etc. that assist customer
service representative (CSR) to answer customer calls cost- effectively. On the other hand the
load on CSRs are reduced and smoothened with the introduction of alternative channels of
customer service like interactive voice response units (IVRs/VRUSs), web portal based self
services, emails, SMS and web chats. Among these alternative channels email, web chat and
SMS are the assisted channels like telephone while IVR and the web based self service fall under

the category of self services technology channels (SSTs).

Yankee group research report 2006 estimates that the average cost of serving customer via self
service channels (less than $ 1) is an order of magnitude cheaper than via assisted channels
(between $5-$10). Within self service channels, the web based self service costs just $0.24 for an
interaction as opposed to $5.50 for a CSR assisted interaction via telephone. Due to this
compelling economics, the web based self service is expected to grow the most among the
available customer communication channels. The Yankee group North American Contact Center
VoIP Adoption Survey 2005 estimates that the web based self service channel will account for
14.4% of the total interaction with the customers in 2007-08 as compared to the corresponding
figure of 7.7% in 2005. The Frost and Sullivan report on North American IVR and Web based

self-service markets 2006 estimates that the revenue from sale of web based self service



solutions would grow from US $ 309.3 million in 2005 to US $ 887.3 million in 2012 at a
compound annual growth rate of 16.2%. These statistics suggest that the web based self service
options are increasingly deployed by the firms as an alternative channel to service its customers.
The idea is that the web based self-service options allow customers to not only execute
transactions at convenience without any physical interface with the firm but also seek relevant
information and manage their online account independently. It is expected that once the
customer learns and starts availing the convenience of this option, it should result in higher
customer satisfaction which should finally lead to a higher customer retention and profitability
(Anderson et.al. 1994). More importantly, the web based option also reduces customers demand
for the call center. For example IBM shifted 99 million service telephone calls to an online
service provision thereby saving $ 2 billion in costs (Burrows 2001). Although the deployment
of web based SSTs seems alluring from cost saving point but it can be realized only when
customers embrace and use this new technology. Prior research has explored the determinants for
customer adoption of SSTs. Meuter et.al. 2005 propose that customer technology readiness
construct plays a mediating role between established adoption construct (innovation
characteristics & individual differences) and the likelihood of trial. Meuter et.al. 2000 conducted
critical incident study to identify the sources of customer satisfaction /dissatisfaction with SSTs.
Dhabolkar et.al. 2001 used attitudinal theories to propose a conceptual framework for predicting
customer’s decision to use technology based self services. Some research has also examined the
post-adoption behavior in terms of continued adoption versus discontinuance in context of online
services (Parthasarathy et.al. 1998). These studies rely on questionnaire / survey tools to elicit
customers’ attitude towards SSTs rather than the actual usage data of customers in a multi-
channel settings. Therefore, these studies do not inform how adoption of a self-service channel
affects the demand on other available alternative channels. The interaction among different
channels of sale and affect of usage of one channel on the demand for others has been studied by
marketing scholars. Deleersnyder et.al.2002 study 67 newspapers and found that internet format
of newspaper cannibalize sales of paper format if the contents on the two formats are similar, but
it does not cannibalize and even enhance sales, if the contents in the two formats are different.
Biyalogorsky et.al. 2003 studied the impact of addition of internet channel to the existing brick-
and —mortar store channel for a music records firm and found a negative but insignificant

coefficient for the same. The challenges and opportunities in multi-channel customer



management have also been well recognized and studied in the marketing literature (Neslin
et.al.2006). We, however, did not come across any empirical work that informs how the self
service channel affects the demand on the assisted channels in multi-channel customer service

setup like modern day contact centers.

In the present work, we conducted a field study at a major US health insurance firm with over 3
million customers. The firm was traditionally offering customer support via telephony through
its call center and it recently introduced web portal for its customers to self service themselves.
We draw from vertical differentiation literature in economics to propose that web portal usage
should substitute the telephone calls. We also use human information acquisition and processing
theory to indicate that web portal usage may expose customers to more information that may
aggravate their concerns leading them to make more telephone calls. We thus propose a
combined model that accounts for both of the above possibilities. We employed a robust diff-in-
diff regression design to estimate the net impact of web portal usage on telephony channel. Since
web portal registration and usage is open to all customers, we accounted for possible selection of
customers in web portal registration and usage with instrumental variable over the diff-in-diff
regression. Our results show that the treatment of web portal usage leads to an increase in the
number of calls to the call center. We conduct several robustness checks to show that the

increase in telephone calls is caused due to the web portal usage.

We believe our research is unique in many ways. To our knowledge it is the first study which
examines the affect of web based self service usage on other traditional channel like telephony.
Second, we estimate the impact of web based self service usage on the actual transactional data
in a field study as opposed to survey data. Third, we employ robust diff in diff design with
instrumental variables to account for any possible selection bias and thus estimate the causal
affect of web portal usage on telephony channel. Last but not the least, our counterintuitive result
informs managers that web based self service ,especially in settings where customers have to
search for relevant information from the web portal and then process it to find the desired

answer, may in fact lead to increase in demand for the call center.



This paper is organized as follows. We describe our study setting in Section 2. Section 3 outlines
our theoretical framework. We describe our data and econometric specifications in section 4.
Finally, in section 5, we conclude with managerial implication of our research and outline

limitations of the current work and future research directions.

2.0 Research Site —

Our study setting is a large health insurance firm in the US. The firm sells several different
health insurance plans to a customer base of millions. After the plans are sold, firm serves its

customers through its operational unit. The operational unit performs three broad activities

1. Initial setting up and routine periodic activities - coding customers and plan details in the
computer system maintaining customer accounts and issuing regular invoices.

2. Call Center Services - Resolving customer’s queries through the call center (through
telephones calls).

3. Claims Processing — Automatic processing of claims through computer systems (where
claims processing logic for different products are coded). Only claims suspended or

wrongly processed from computer system are processed / adjusted manually.

Activities 1 and 3 are predominantly automated through the extensive information systems set up
in the firm. Activity 2 requires customer service representative (CSR) to resolve customer’s
queries on telephone. Information systems like customer and product benefit database &
computer telephone integration software are employed by firm to provide customers’ insurance
plans related information directly on CSRs computer screen. Despite automation, activity 2 still
accounts for about 70% of the total running operational cost of firm which was $47 million in
2007. The firm received 3 million calls in 2007. Out of these, 55% of the calls were queries

pertaining to product benefits and claims related information alone.

2.1 Web Portal —

To contain large call center cost, firm had set up a portal on its website for members. Members

first register on the web portal by creating their secure username and password. Thereafter,
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members can access information on the web portal. The web portal provides information to
members in five broad areas. First, it provides information on member’s plan coverage and
membership details. Second, it allows members to track their health care costs, monitor their
claim status, get useful information about costs of health services and manage their spending
account. Third, it allows member to access their personal health records, explore treatment
options and get support in health care decisions and preventive recommendations. Fourth, it
allows members to access health provider’s information like location, profile, credentials and
quality performance data. This helps members make more informed choice of providers. Lastly
the portal allows members access to a health encyclopedia and get information on disease, care
management, surgeries and procedures. Thus, the web portal on one hand hosts comprehensive
information on members plan benefits, spending and health records and on other hand it hosts
large information on health providers, general disease and health care management. The member
has to sift through this large information to search for the relevant information and then process
it to find the desired answer to her query. This is very different from the situations where the
customers simply conduct some transactions through the web portals by clicking on the provided
links/buttons (account transfers / bill payments etc through member portal in banks web sites).

The firm hoped that some of the members would find answers to their queries on web portal and
thus not use the call center - leading to reduction in its call center cost. The management of firm
promoted member web portal in a big way from July 2005. So, the firm was interested in
knowing how web based self-service channel, affects the already established traditional assisted
service channel of call center. This field set up provided us with the opportunity to study how
customers choose between the two virtual channels of service delivery (both service channels
don’t have direct physical interface with the customers) and accordingly determine whether the
self service channel substitutes the demand for traditional call center channel or increases its

demand.
3.0  Theoretical Construct —
We look at the economic and behavioral theories to guide us understand the actual behavior of

the customers when confronted with the choice between web based self-service channel and

telephony based assisted service channel.



One vision of availability of web portal is that it acts as a substitute for telephone call. As
explained in the previous section, the web portal contains specific information on customers
product benefits, health spending and health records besides general disease information. For a
given query, the customer has a choice to either search and process this information on the web
portal or call the customer service representative (CSR) at call center to provide him this
information. Economics / 1O literature provides a framework for the substitution effect and how
then web portal can affect the telephony demand. In our setting the web portal can be considered
a low quality and low cost channel while telephony is high cost and high cost channel. Literature
on vertical product differentiation then provides a roadmap for how demand for both good
realizes. (Gabszewicz & Thisse 1979).

Let V be the economic value of query resolution to the customer and P, & P, be the subjective
probabilities of query resolution through telephone call and web visits respectively. V potentially
depends on severity of health event which can be proxied by the number of claims filed, claim
charges and the amount of customer liability. Let C. & C,, be the cost (monetized disutility) of

telephone call and web visits respectively to the customer.

Before the introduction of web portal, the customer had two options; either to do nothing or to
call up the call center and resolve his query.

Expected utility from call U, = P.*V — C,
Expected utility from doing nothing U,=0

The customer would call only if Uc> Uy, =>P*V -C.>0=> \VADS (Cel Py).

This suggests that as the economic value of query resolution exceeds a threshold level (V"), the

customer would call.

With introduction of web portal, the customer has another alternative channel available for query

resolution. At call center, customer calls are answered by the well trained CSRs with support of



additional web resources and skilled supervisors whereas he self services himself on the web
portal. Thus, it can be assumed that P. > P,, .i.e. telephone is a higher quality channel of query
resolution than web portal. However, the cost to call is much higher than the cost of web visit (C

> Cy), as calls require long waiting time and can be made only in the daytime and weekdays.

Expected utility from call U, = Pc*V — C,
Expected utility from web portal visit U,, = P,*V — Cy,
Expected utility from doing nothing U,=0

Since the customer will use phone for higher value (more severe) queries, the choice of channels
is monotonic in V. Indifference V" that separates phone versus web portal use is given by

Ue(V) = Un(V) & U(V) >0

Or, V' = (Cc-Cw)/(Pc-Pw).

Thus for all VV > V" the customer chooses phone as long as U(V) > 0.

Similarly, the customer will choose web portal over doing nothing if V< V" and U,(V) > 0. Thus
customers choose portal when C,, / Py < V < V. We can outline these regions pictorially

in Figure 1.

Note that it is immediate that V"> V" . Therefore, after the web becomes available, between (Cc/
Po) <V < (Ce-Cy) / (Pc-Py), customer now use web instead of telephony. This is evident from
Figure 1. In short, if the web were to be a substitute for telephony (the amount of substitution
depends on how effective web is compared to Telephony after controlling for their costs), we

would expect a reduction (or no change) in phone calls



Figure 1.

Before introduction of web (Period 05)

v=C./P,
V=0 V=00
No action zone Call zone
After introduction of web (Period 07)
v=C./P,
| | | |
V=0 v=C, /P, V=(C-Cy)/(Pc-P,) V=eo
No action zone Web zone Call zone
Web usage Web usage
substitutes no action substitutes call

However, this stylized model relies on the fact that

(i)

(i)

The web portal provides the answers to the queries just like telephone does. Note that
the web portal in this case is a passive information provider. The users may perceive
these two channels to be fairly independent and hence we may observe little or no
substitution.

Web portal either resolves customer query or at least it does not aggravate it.
However, given the nature of web portal and the kind of information it provides to
end users, it is possible that after going to the web portal and locating some
information, the web portal may increase the need to make a phone call. Put another
way, a user may not have any intention of call. But a visit to the web portal may lead
to some additional information that may increase the value of query (V) and causes

the user to use telephony to resolve it.
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There is a large literature in human decision making that suggests that provision of more
information (if it creates ambiguity) may lead to humans asking for more information. Dermer
et.al. 1973 found in a laboratory experiment that subjects intolerant to ambiguity prefer greater
amount of information and more readily interpretable signals. Recall that the web portal only
provides passive information to the customers, it does not actively provide any tool for a
particular query resolution. Therefore if customer finds any information that creates ambiguity or
confusion, she is likely to call the call center for its resolution.

Notice from Figure 1 that users will visit web for low economic value query resolution or they
may be going to web with no particular query in mind. This is also different from telephony
channel where users almost always have a specific query to resolve. Since C,/Py < C./P¢, users
will go to portal when they may not have used the telephony channel. Put another way, in the
absence of web portal availability, customers would have done nothing in such cases. Web portal
contains comprehensive information about the customer product benefits and claim status. So the
customer gets to see all information on desired topic, some of it is relevant and some irrelevant,
depending on the context. In the process of processing this information, it is conceivable that
sometimes this information raises additional questions (For example a claim by the doctor office
may list some details that customer is uncertain about). Since the customer has the alternative
telephony channel in the present setup, he is likely to call up the CSR and mitigate his
uncertainty. In our setup, this suggests that after a visit to web portal, the customers’ Py, (web
portal’s ability to respond to a query) may decrease. Or, the severity of the query may increase
(leading to higher economic value of query resolution V). Both of which may necessitate a phone

call.
This is explained in the figure 2. Customers start using web at low economic value of resolution

levels (V). But some of the web usage results in the calls due to exposure to more information to

the customer.
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Figure 2.Model for Call Generation with Web usage

Call Call Call Call
V=0 V= CC / PC
| | | | I
| | | |
A B (o D E
V= Cw / PW V= (CC'CW) / (PC'PW)

No action zone Web zone Call zone

Web usage Web usage

substitutes no action substitutes call

In summary, how the web channel interacts with telephony is inherently an empirical issue.
While the obvious interpretation is that the web portal may substitute telephony, depending on
the context and customer behavior, it is conceivable that web portal may have little impact on
telephony or it may actually lead to more phone calls. In the following, we now empirically

estimate the relationship between web portal and telephony.
4.0 Dataand Econometric Specifications —

We took a random sample of 60000 customers from the entire population (around 4 million) of
the firm’s customers. For these customers, we collected telephone usage data from Jan 05- Dec
07, claims data from March 05- Dec 07 and web portal usage data from July 05 — Dec07. We
also collected demographic data for these customers. After cleaning, we had data for both inquiry
channels (web portal and telephone) and claims for a useable sample of 59280 customers. Out of
these customers, 48631 customers did not register on the firm’s web portal throughout the period
of study. The remaining 10659 customers registered on web portal up to Dec 07. We note that

not all users registered on the portal actually used the portals.

Since our objective is to find how web portal usage affects telephone calls, we needed to

compare a no (or low) web portal usage period and a high web usage period. Accordingly, we
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identified two periods March 05 — Dec 05 (referred as pre period or period 05) and March 07-
Dec 07 (referred as post period or period 07) in our data collection period. Period 05 had low
web portal usage, as not many customers were registered to use web portal in this period and the
firm had also not pushed for its usage during this period. In contrast, period 07 had high web
portal usage. We computed the total number of telephone calls and the total number of web
portal visits made for each customer in our sample for the two periods. We excluded all the calls
pertaining to web portal login / password reset and technical queries regarding web portal usage
in our data, as we want to estimate the effect of web usage on health insurance product usage
related calls rather than the web portal usage related calls. As we noted earlier, the volume of
calls made are also affected by the severity of customers’ health events (which we capture
through the total number of claims and the total provider charges for customers in the two
periods) and their financial liability in the health events (which we capture by the total dollar
amount due from customers in the two periods). The summary statistics for the entire sample of
customers in two periods is given in the Table 1. We also provide the summary statistics for the
two periods separately for the web portal registered customers and non- web portal registered
members in Table 2. Likewise, we also provide summary statistics for the two periods for web
portal users in period 2007 and non web portal users in 2007 in Table 3 (Note that all web portal
registered customers do not use web portal in period 2007 and thus web portal users in 2007 are

strictly a subset of web portal registered customers).

Table 1 suggests an increase in number of telephone calls from low web portal usage period 05
to high web portal usage period 07 (1.17 to 1.22). Table 2 and Table 3 further suggest that this
increase is higher for the registered web portal customers (1.49 to 1.63) and highest for the actual
web portal users in period 07 (1.48 to 1.99). This indicates a correlation between web portal
registration and usage with increase in telephone calls. However, Table 1-3 also indicate change
in health event severity and customer liability from period 05 to period 07 and it may be the

cause for increase in telephone calls.

We propose a diff-in-diff regression specification A to understand how web portal registration /
usage impacts customers’ telephone calls when we control for other observable variables that

influence telephone calls. We feel that two prominent observable factors, severity of health event

13



and financial liability, influence customers’ telephone calls. Therefore, we include the total
number of claims (nclm) and the total provider charges (cpcg) in a period for customers as proxy
for severity of their health events. We take total dollar amount payable by customers in a period

as their financial liability (cclib).

dtel; = fo+ 1 X dX; + B, Xreg;+¢ - (Specification A)

Where i index the customers
dtel = Number of telephone calls in period 07 — number of telephone calls in period 05
reg = 1 if the customer is registered on web portal and 0 otherwise
dX = Change in claims related variables (dnclm, dpcg & dclib) from period 05 to 07
dnclm = No. of claims in period 07 — No. of claims in period 05
dpcg = Total provider charges in period 07 — Total provider charges in period 05

dclib = Total customer liability in period 07 — Total customer liability in period 05

Note that since we take the first difference of variables for each customer, customer specific
demographic characteristics become redundant in our regression specification A. Moreover this
first differenced specification is also robust to all time invariant individual characteristics that we
don’t observe. Thus, we have adequately controlled for both observable factors and time
invariant unobservable factors that influence telephone calls by the customers. In order to
account for the wide variations in the values for provider charges and customer liability in our
data, we scaled provider charge values in ten thousand dollars and customer liability values in
thousand dollars (we found similar results with taking log of these two variables). Notice that we
use a dummy (reg) to indicate web portal registration or not. It may be tempting to use the
number of web portal visits in the post period as a dependent measure but that measure will
likely suffer from reverse causality as sometimes, the CSRs, encourage users to visit the web
after the phone call. Thus high number of web portal visits may be caused by higher number of

telephone calls. Since we simply use a registration or usage dummy, we avoid this problem.

Results of specification A with White heteroskedasticity robust standard errors are given in

Table 4. We find a positive and highly significant coefficient estimates for web portal
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registration dummy (reg) indicating that even after controlling for other observable factors
affecting telephone calls; customers’ telephone calls go up with their web portal registration.
Here web portal registration is akin to treatment in economics literature. The coefficient estimate
of 0.108 for reg means that the change in telephone calls from period 07 to period 05 for web
registered customers is almost twice that of the corresponding change in telephone calls for the
non web portal registered customers. This translates into an increase of 13.5% in telephone calls
for the web portal registered customers. Likewise, the coefficient for change in customer liability
variable suggests that if the change in customer liability between the two periods is increased by
US$ 1000, the telephone calls would increase by 14%.

Although we included the relevant observable factors that affect telephone calls in specification
A, there are possible unobserved factors that may affect both, customers’ telephone calls as well
as their propensity to register and use web portal. For example, it is possible that an inherently
inquisitive or anxious customer is more likely to call and also more likely to register on the web
portal. Since the web portal registration is available to all customers, this suggests that certain
customers may self-select to register on web portal potentially on these unobserved
characteristics. We notice in our data that the users who register on web portal and within those
who use web portal in the period 07 were already making more calls in the period 05 as
compared to the non-web portal registered customers for a similar severity of health event and
customer liability. To see this, in Table 5, we take different bands of customer liabilities in the
period 05 (when web portal was not used or very little used) and computed the mean number of
telephone calls in period 05 for three category of customers (1) non-web portal registered
customers (2) web portal registered customers and (3) customers who actually used web portal in
period 07. The results are given in Table 5. The results are suggestive of potential selection issue
or the assignment of treatment of web portal registration in our setup is not random. In absence
of random assignment of treatment (web portal registration), it is difficult to assign causality
between web portal registration and increase in telephone calls through specification A, as the
variable reg is endogenous in specification A and its simple estimation would lead to biased

estimates of coefficients due to correlation between ¢ and variable reg i.e. [E (¢ | reg) !=0].
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Selection based on time invariant customer unobserved characteristics can be differenced away
in Specification A but it is a difficult assumption to make in case of selection on pre-treatment
number of telephone calls (Meyer 1995)'. For addressing this selection issue, we need an
instrumental variable (IV) that is uncorrelated to ¢ but at the same time partially correlated to
dummy web portal registration variable (reg) after netting out the effect of claim related control
variables. Intuitively we expect that younger users are more likely to register for web portal
(Table 5 for our data exhibits that in all customer liability bands the mean age for web portal
registered customers is less than the non-web portal registered customers). On examination we
found a strong non-linear relationship between the variable web portal registration and age — age,
square of age (agesq) and cube of age (agecub) bears strong correlation with variable reg after
netting out the effect of claims related variable. The F statistics for exclusion of age, agesq and
agecub (herein after referred to as age variables) in the regression is 1343. Thus the age variables
are strong instruments and satisfy the basic requirement for relevance of instrumental variable
(Bound et.al.1995)°,

We cannot directly test for exogeneity of age variables as instrumental variables. We, however,
argue that we have not come across any theory or empirical work that suggests any correlation
between age and telephone calls. Although one might argue that the older people are more
anxious or risk averse in nature and thus they would call more but we find no such evidence in
any prior work. Moreover, as we have noted earlier, we have the first difference of telephone
calls (change in telephone calls for a customer from period 05 to period 07) as dependant
variable and thus it is unlikely that the change in telephone calls are related to age variables after

controlling for the severity of health event and the customer liability.

As instrumental variables, the age variables indicate the propensity of customers to use web
portal and thus capture the part of web portal registration variable that is uncorrelated to the error
term in structural equation. Therefore, the age variables should not affect the change in telephone
calls except through the web portal registration variable. We can test this condition for a

! Meyer 1995 asserts that the treatment effect can be exaggerated by application of diff-in-diff design in cases
where the selection of the subject to treatment is based on her pre-treatment outcomes.

? Bound et.al. 1995 indicated that the partial R sq and the F statistic for exclusion of the identifying instruments in
first stage regression are useful indicators of the quality of the IV
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subsample of customers’ who never register on web portal in our sample. We regress the change
in telephone calls on the age variables and claim related control variables for this subsample, and
find insignificant coefficients for all age related variables (age, square of age and cube of age).
This indicates that the age variables don’t affect the change in telephone calls for customers who
don’t get the treatment of web portal registration. This strengthens our belief that the age
variables pass the exogeneity requirement of instrumental variable in our setup (Angrist et.al.
1991)3,

Thus, age variables seem to be good instruments for the endogenous variable reg in our setup.
We propose IV regression specification B as combination of a structural equation and a reduced

form equation

dteli = ﬂO +ﬁ1 X Xm +ﬁ2 Xreg;+ &

reg; = ap + a1 X dX; + a, X age; + @;

Where E(c|lage) = 0 & E(plage) =0

Where age in the above specification signifies all age variables i.e. age, square of age and cube
of age. In order to capture the non linear relationship between age and variable reg, we also tried

dummy variables of different age bands as instruments instead of the age variables.

The results of the 1V regressions on specification B with age variables and dummy for different
age bands are given in Table 6. As already shown during discussions on relevance of
instrumental variables, we see that web portal registration (reg) bears a strong partial correlation
with age variables and the dummy variables for age bands. The 2SLS regression with both set of
instrumental variables show a positive and significant estimate for coefficient of variable reg
indicating that web portal registration leads to increase in telephone calls. Note that these

estimates are higher than the one we obtained with the simple OLS in specification A. The

3 Angrist et.al. 1991 similarly showed that their instrumental variable quarter of birth did not have any significant
relationship with earnings (dependant variable) for the subsample of college graduates who were not affected by
compulsory schooling laws (treatment).
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coefficient estimate of 0.239 for variable reg suggests that the change in telephone calls from
period 05 to period 07 for web portal registered customers are around 4.5 times higher than the
change in telephone calls for non web portal registered customers. This in turn indicates an
increase in calls by 24% for web portal registered customers.

We also ran our specification A and IV regression specification B with age variables as IV and
the web portal usage in period 07 (wb) as the endogenous variable instead of the web portal
registration. The results are given in Table 7. It is evident that the results are very similar except
for the higher magnitude of the coefficient estimates for the dummy for actual web portal usage
by the customers in period 2007 (wb). Our models confirm that web usage led to increased phone

calls.

4.1 Robustness checks —

As a robustness check, we also explore other possible instruments for web portal registration. We
use the penetration of internet and propensity to use internet in a zip code as potential
instruments. We would expect that higher internet availability and propensity to use internet for a
customer would be correlated to the web portal registration but it is unlikely to be correlated to
the telephone calls. However, Zip code level data captures the average internet availability or
propensity to use internet at Zip code level but does not reflect the precise availability at the
customer level (a customer may have high internet availability in an area with low overall
average internet availability). We used two instrumental variables. (1) We used proportion of
household using internet (anywhere i.e. both at office andr at home) at the zip code level (Source
— Simplymap database, www.simplymap.com)®. This indicates both the average propensity of

customers to use internet and the availability of internet at the zip code level. (2) We also used
the number of broadband providers at the zip code level as IV that indicates average internet

availability at the zip code level (Source — Federal Communication Commission website,

www.fcc.gov/web/iatd/comp.html)®. The results of the IV regression specification B with the

4 Simplymap provides data on internet usage based on the detailed in-person and in-home interview of a
nationwide random sample of households by Mediamark Research Survey of American Consumers 2007.

> We thank Prof Marvin Sirbu, Carnegie Mellon University, for providing us this data. This data provides number of
high speed internet providers at zip code level for Dec 2004.
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above two IVs are given in Table 8. First stage regression indicates that both the internet related
variables at zip code level bear strong correlation with the endogenous web portal registration
(reg) variable and thus pass the relevance requirement for instrumental variable. In the second
stage, the estimates on web portal registration are positive and large. However, the standard
errors are bigger and the estimates are not significant. The lack of significance can be attributed
to the fact that zip code level data is a weak instrument, as it captures the average internet
availability or propensity to use web portal at the zip code level. However, estimated coefficients
are of similar magnitude lending further support to our result that web portal registration causally

results in increase in telephone calls.

The average propensity to use internet at the zip code level clearly bears no direct relationship
with the telephone calls. We use this fact to test the exogeneity of age variables in our setup. We
run Sargan test for overidentifying restrictions to test the combined exogeneity of age variables
and proportion of household that used internet in a zip code as instrumental variables. We get chi
square statistic of 2.705 and at 3 degree of freedoms the corresponding p value is 0.4385. So we
fail to reject the overidentifying restrictions or the age variables are exogenous in the structural
equation. This further lends support to robustness of our results. The result of IV regression

specification B with combined instrumental variables is given in Table 9.

If web portal usage actually results in the telephone calls, it should happen within a few days of
the web portal usage. We run IV regression specification B after removing all the telephone
calls that are made within 3 days and 5 days of the web portal usage separately. The results are
given in Table 10. We find positive but insignificant coefficient estimates for web portal
registration. The magnitudes of the coefficient estimate are also much lower than the coefficient
estimates with all telephone calls, 0.027 for within 5 days calls removed and 0.069 for within 3
days calls removed as compared to 0.217 for total calls. This indicates that our result of increase
in telephone calls goes away if we take out the telephone calls that are done within 3 days or 5
days from the web portal usage. This further supports our results that increase in telephone calls

are due to web portal usage only.
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Notice from our model in Figure 2, that low web portal access cost prompts customers to use it
for low and moderate severity health events. Such web portal usage provides more information
that aggravates customers’ concern leading her to use telephony. In short, telephone calls should
increase disproportionally for low severity events.® However, so far we have analyzed aggregate
data in period 05 and period 07. In such aggregated time period, customers’ experience many
health events of different severity and thus we don’t get insight whether customers use web
portal at low severity health event and whether such web portal visits actually lead to increase in
telephone calls. We now provide evidence in support of our model. We identified as treatment
group, a sample of 2716 customers who registered on web portal in year 2006. These customers
had no web portal usage opportunity in period 05 and had web portal usage in period 07. We also
made as control group, a random sample of the 3000 customers from the 48631 non web portal
registered customers. We divided the entire period 05 and period 07 for each of these selected
customers in 15 days intervals to signify their individual health events. We computed the
severity and customer liability in these health events for selected customers in terms of number
of claims, total provider charges and total dollar amount due from customers respectively. The
summary statistics for the treatment group and control group are given in Table 11. We propose
a diff-in-diff specification C to find out the net effect of web portal usage on the telephone calls

by customers in different customer liability bands.
ntel; = Bo+ B; X X; + B X Pr; + B3 X reg; + B, X Prreg; + &  ------- (Specification C)

Where ntel; = No. of telephone calls made in health event i
Xi = Claims related control variables like No. of claims, Total provider charges and Total
customer liability for health event i.
Pr =1 for period 07 and 0 for period 05
reg = 1 if the customer is registered on web portal and 0 otherwise

Prreg = interaction term for dummy variables Pr and reg

We estimate the specification C on four bands of health event severity measured in terms of
customer liability. The results are indicated in Table 12. The coefficient estimate of interest here

e High severity events are likely to lead to phone calls independent of web portal availability.
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is the interaction term (Prreg) which captures the net effect of web portal usage treatment on the
number of calls. A positive and significant coefficient estimate in the low and moderate severity
health event band indicate an increase in telephone calls with web portal usage. However, we
find insignificant coefficient estimates for the interaction term in high severity health event
bands. These results indicate a higher increase in telephone calls with web portal usage in low
and moderate severity health events and thus further support our model for call generation

process.

5.0 Conclusions, Managerial Implications and Limitations —

We conducted a field study at a large US health insurance firm and examined a setup where two
most prevalent channels of customer service namely web portal based self service and telephony
based assisted call center services were present. We propose a model for customers call
generation with web portal usage that indicates the possibility of both the substitution effect of
web portal usage on the telephone calls and the increase in telephone calls with web portal usage.
We then estimated the net effect of web portal usage on the telephone calls in our field study
setup through a robust diff-in-diff regression design with instrumental variables to account for
possible customers’ selection to the web portal registration. We found that web based self-
service usage leads to 24% increase in telephone calls to the call center. This result is quite
contrary to the prevalent rationale of cost savings for investments in SSTs. This result also has
large managerial implications in new generation contact center operations where number of
different channels of customer services like telephony, web chat, web based self service,

interactive voice response unit, email and SMS are offered simultaneously.

Service operations literature suggests that standard low value and high volume transactions
which require least customer knowledge are the ones most suitable for automation (Roth 2001,
Roth et.al. 2002). For such standardized services, it seems that customers would prefer self
service options and would be able to use them without any help. Self-service options for these
standardized services should result in lesser demand on other assisted channels of service and
thus cost savings to the firms. However, for web based self services options where customers
have to first search for relevant information and then process it to find desired answers, the

complete resolution of customer query through self service channel alone and thus cost savings
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does not seem so straightforward. Management practitioners recognize that self-service option
would at times not resolve customer query completely and thus prescribe escalation options to
the other possible assisted channels like email, web chat, telephony etc (Bonde 2006). They
caution that without these escalation options, the customer may feel frustrated and could defect.
Moreover, the escalation option addresses the lack of human contact issue in self-services which

is found to be detrimental for customer loyalty (Areily et.al. 2002).

Our result further gives strength to this strand of thinking in the practicing managers. We argue
that in a multi-channel service set up, a channel or a group of channels cannot be managed in
isolation. Understanding how customers choose among the available channels and how usage of
one channel impacts the usage of other available service channels is essential for designing,
deploying and effectively managing multi-channel service setup. We also argue that the self-
service channel should not be seen only as a means of reducing operational cost. Firms often
differentiate by offering multiple channels (wider options) to its customers to choose the one
which they find most convenient. Prior research indicates that this may lead to higher customer

satisfaction, retention and loyalty (Wallace et.al. 2004, Danaher et.al. 2003).

Present work has several limitations which also offer opportunity for related extensions in future.
One limitation is that we don’t have data on call durations and thus we cannot rule out the
possibility that calls made after the web self-service may be shorter and thus less costly. We
interviewed several managers and CSRs and they did not feel that calls followed by web usage
are shorter. Moreover, total call handling time for CSR is comprised of actual talking time with
customer and the time taken in wrap up activity. Normally, the wrap up activity takes around 20-
30% of the total time. So even if the talking time is reduced in calls after web self service, the
wrap up activity still takes the same time and thus the net effect on total call handling time may
not be much. Moreover, we have only estimated the mean impact of web portal registration on
telephone calls for the population of customers. It will be of great value for the firms to segregate
customers who use web self service efficiently from those who don’t. A random coefficient
model / Hierarchical Bayesian model on panel data with multiple realizations for individual
customers would allow estimation of individual level parameter and thus distribution of the
parameter estimates. This could be an interesting future extension of the present work. Lastly, we

did not study the effect of learning on web based self-service channel. It would be interesting to
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see how customers demand for telephony channel changes with increased learning on web self-

service usage.
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Table 1 — Summary statistics for the entire random sample of customers

Period 2005 Period 2007
Variable Observations Mean Std. Error Mean Std. Error
No. of telephone calls 59280 1.17 0.01 1.22 0.01
No. of web visits 59280 0.11 0.01 0.35 0.01
Total Provider charges (S) 59280 5335.93 62.89 6160.89 72.02
Total customer liability ($) 59280 1454.21 41.20 1240.84 37.01
No. of claims 59280 22.46 0.10 25.32 0.11

Table 2 — Summary statistics for the web portal registered customers and non-web portal
registered customers separately

Period 2005 Period 2007
Variable Observations Mean Std. Error Mean Std. Error
Non- web portal registered customers
No. of telephone calls 48631 1.10 0.01 1.13 0.01
No. of web visits 48631 0.00 0.00 0.00 0.00
Total Provider charges (S) 48631 5333.64 71.49 6010.50 78.37
Total customer liability ($) 48631 1569.65  48.96 1276.75 42.95
No. of claims 48631 21.76 0.11 24.59 0.12
Web portal registered customers
No. of telephone calls 10649 1.49 0.02 1.63 0.03
No. of web visits 10649 0.61 0.03 1.95 0.06
Total Provider charges (S) 10649 5346.39 126.39 6847.68 180.53
Total customer liability ($) 10649 927.00 50.81 1076.86 63.08
No. of claims 10649 25.65 0.25 28.63 0.27

Table 3 — Summary statistics for the web portal users in period 2007 and non-web portal
users in period 2007 separately

Period 2005 Period 2007
Variable Observations Mean Std. Error Mean Std. Error
Non- web users in period 2007
No. of telephone calls 55037 1.14 0.01 1.16 0.01
No. of web visits 55037 0.04 0.00 0.00 0.00
Total Provider charges (5) 55037 5366.97 66.30 6080.89 74.91
Total customer liability (5) 55037 1504.12  44.22 1247.57 39.31
No. of claims 55037 22.26 0.11 24.95 0.12
Web users in period 2007
No. of telephone calls 4243 1.48 0.04 1.99 0.04
No. of web visits 4243 1.06 0.06 4.90 0.15
Total Provider charges (S) 4243 4933.34 180.36 7198.64 260.90
Total customer liability () 4243 806.82 47.87 1153.65 86.20
No. of claims 4243 25.03 0.38 30.08 0.45




Table 4 — Coefficient estimates from simple regression specification A (standard error in
parenthesis)

Change in telephone calls Coefficient estimates

Change in customer liability 0.007"" (0.003)

Change in provider charges 0.007 (0.013)

Change in no. of claims 0.0207" (0.001)

Web portal registration 0.108™" (0.029)

constant -0.025" (0.011)

R Square 0.049

No of observations 59280

Note - = statistically significant at the 1%, 5% and 10% levels (two-sided test) respectively



Table 5 — Summary statistics of variables in period 05 for the non-web portal registered
customers, web portal registered customers and web portal users in period 07

Non-web portal regd.

Web portal regd.

Web portal users in period

Variables for period customers customers 07
05
Obs Mean std. Obs  Mean std. Obs Mean std.
Error Error Error
Customer liability <= 2508
CNaOH'SOfte'ephone 28922 0.770 001 5168 0.912 0.02 2038 0.857 0.03
Total customer 28922 65.77 042 5168 82.65 1.04 2038 8458 1.66
liability (S)
Total provider 28922 160857 2430 5168 1737.96 80.36 2038 1532.02  79.85
charges ($)
No. of claims 28922 12.01 008 5168 13.23 0.20 2038 12.58 0.29
age 28922 55.18 011 5168 46.97 0.18 2038 45.95 0.28
2505 < Customer liability <= 25005
'C\'acil'so‘cte'ephc’”e 16205 1.514 0.02 4934 1.892 0.04 1993 1.899 0.06
Total customer 16205 781.62  4.10 4934 79226  7.34 1993 776.46  11.30
liability (S)
Total provider 16205 7626.89  107.63 4934 6990.05 178.56 1993 6732.95  295.01
charges ($)
No. of claims 16205 33.18 021 4934 34.74 0.36 1993 34.26 0.53
age 16205 56.29 012 4934 47.96 0.16 1993 47.13 0.24
Customer liability > 25005
'C\'acil‘:fte'ephone 3504 1.854 006 547 3.285 0.16 212 3472 0.28
;:E?I'itcyu(sst;’mer 3504 17627.10 617.88 547 10119.57 899.01 212 803524  799.40
Total provider 3504 2547472 73570 547 24612.45 139253 212  20713.04 1709.24
charges (S)
No. of claims 3504  49.49 067 547 6097 1.90 212 58.02 3.00
age 3504  69.77 023 547 5525 0.62 212 53.50 0.93
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Table 6 — Coefficient estimates for 1V regression specification B with age variables and
dummy for different age bands as IV (standard error in parenthesis)

, Dummy for different
Age variables as IV y
age bands as IV
Coefficient estimates Coefficient estimates
First stage regression for web portal registration

Change in customer liability -0.0001 (0.0002) -0.0002 (0.0002)

Change in provider charges 0.002° (0.0012)  0.002 (0.0012)

Change in no. of claims 0.0001 (0.0000) 0.0001 (0.0001)

age 0.038"" (0.0013)

Square of age 0.0008"" (0.0000)

Cube of age 0.0000"" (0.0000)

Age (<= 35 yrs) -0.026 (0.007)
-0.018"" (0.008)

Age (41-45 yrs)

Age (46-50 yrs) -0.036"" (0.007)

Age (51-55 yrs) -0.048"" (0.007)

Age (56-60 yrs) -0.073"" (0.007)

Age (61-65 yrs) -0.129™" (0.008)

Age (66-70 yrs) -0.208""" (0.008)

Age (>70 yrs) -0.246"" (0.007)

constant -0.285"" (0.019) 0.28" (0.006)

Partial R Square 0.064 0.057

Instrument variables (2SLS) regression for change in telephone calls

Web portal registration 0.239™ (0.098) 0.279™ (0.107)

Change in customer liability 0.007"" (0.003) 0.007"" (0.003)

Change in provider charges 0.006 (0.013) 0.006 (0.013)

Change in no. of claims 0.020"" (0.001) 0.020" (0.001)

constant -0.048" (0.021) -0.056  (0.022)

Adj R Square 0.048 0.048

No of observations 59280 59280

Note - " = statistically significant at the 1%, 5% and 10% levels (two-sided test) respectively



Table 7 — Coefficient estimates for 1V regression specification B with age variables and
dummy for different age bands as IV (standard error in parenthesis)

Dummy for
OoLS Age variables as IV different age
bands as IV
Coeff Coefficient
estimates Coefficient estimates estimates
First stage regression for web portal usage in period 07
Change in customer liability 0.0000 (0.0001)  0.0000 (0.0001)
Change in provider charges 0.0000 (0.0008) -0.0001 (0.0008)
Change in no. of claims 0.0003""  (0.0001) 0.0003"" (0.0001)
age 0.0176°°  (0.0009)
Square of age -0.0004™"  (0.0000)
Cube of age 0.0000""  (0.0000)
Age (<= 35 yrs) -0.015""  (0.005)
Age (41-45 yrs) -0.011"  (0.005)
Age (46-50 yrs) -0.021""  (0.005)
Age (51-55 yrs) -0.027""  (0.005)
Age (56-60 yrs) -0.044”"  (0.005)
Age (61-65 yrs) -0.068""  (0.006)
Age (66-70 yrs) -0.099°"  (0.006)
Age (>70 yrs) -0.112""  (0.005)
constant -0.137°7 (0.0134) 0.1217"  (0.004)
Partial R Square 0.029 0.026

Instrument variables (25LS) regression for change in telephone calls

Web portal usage in period 07  0.445""  (0.047) 0.511" (0.219) 0.547"  (0.239)

* * *

Change in customer liability 0.007"  (0.003) 0.007"" (0.003) 0.007"" (0.003)

Change in provider charges 0.007 (0.013) 0.007 0.013 0.007 0.013
Change in no. of claims 0.0207"  (0.001) 0.020°" (0.001) 0.020°°  (0.001)
constant -0.037"" (0.010) -0.042" (0.019) -0.044”  (0.020)
Adj R Square 0.049 0.051 0.051

No of observations 59280 59280 59280

FTER TE
f

Note - *" = statistically significant at the 1%, 5% and 10% levels (two-sided test) respectively



Table 8 — Coefficient estimates for 1V regression specification B with zip code level
variables as IV (standard error in parenthesis)

Proportion of Household No of broadband

using internet at a zip code providers at a zip

level as IV code level as IV
Coefficient estimates Coefficient estimates

First stage regression for web portal registration

_ o 0.0001 0.0001
Change in customer liability
(0.0002) (0.0002)
_ _ 0.0032" 0.0033""
Change in provider charges
(0.0013) (0.0013)
. . -0.0001 -0.0001
Change in no. of claims
(0.0001) (0.0001)
Proportion of Households using 1.5093""
internet at a zip code (0.0623)
No of broadband providers at 0.0037°"
zip code level (0.0004)
-0.7617" 0.1516
constant
(0.0389) (0.0032)
Partial R Square 0.011 0.002
Instrument variables (2SLS) regression for change in telephone calls
. . 0.185 0.172
Web portal registration
(0.279) (0.602)
. o 0.007"" 0.007""
Change in customer liability
(0.003) (0.003)
. . 0.009 0.006
Change in provider charges
(0.013) (0.013)
_ _ 0.019™" 0.020™"
Change in no. of claims
(0.001) (0.001)
-0.038 -0.035
constant
(0.050) (0.108)
Obs 56347 57992
Adj R Square 0.049 0.049
Note - " = statistically significant at the 1%, 5% and 10% levels (two-sided test) respectively



Table 9 — Coefficient estimates from IV regression specification B with zip code level

variable and age variables both as IV (standard error in parenthesis)

Proportion of Household using internet at zip code
level and age variables as IV

Coefficient estimates

First stage regression for web portal registration

Change in customer liability
Change in provider charges
Change in no. of claims

age

Square of age

Cube of age

Proportion of household using internet at zip
code level

constant

Partial R Square

Instrument variables (25LS) regression for change in telephone calls

Web portal registration

Change in customer liability
Change in provider charges
Change in no. of claims
constant

Adj R Square

No of observations

0.0369"

-0.0007""

1.2263"

-0.0001

0.0019

0.0001

*

*

0.0000" "

*

-1.0326™

0.0714

0.217"

0.007"
0.008

0.020"

-0.043"

0.048

56347

(0.0002)
(0.0013)
(0.0001)
(0.0013)
(0.0000)

(0.0000)

(0.0604)

(0.0418)

(0.098)

(0.003)
(0.013)
(0.001)

(0.021)

Note - " = statistically significant at the 1%, 5% and 10% levels (two-sided test) respectively
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Table 10 — Coefficient estimates from IV regression for web portal registration with
telephones calls made immediately after web portal visit removed from analysis (standard
error in parenthesis)

Calls made within 5 days of

Proportion of household web visits removed from
using internet at a zip code analysis

Calls made within 3 days of web
visits removed from analysis

level and age variables as IV
Coefficient estimates Coefficient estimates

Instrument variables (2SLS) regression for change in telephone calls

Web portal registration 0.027 (0.095) 0.069 (0.097)
Change in customer liability 0.007™" (0.003) 0.007"" (0.003)
Change in provider charges 0.007 (0.013) 0.007 (0.013)
Change in no. of claims 0.019°" (0.001) 0.019"" (0.001)
constant -0.031 (0.020) -0.034 (0.020)
Adj R Square 0.045 0.046

Note - = statistically significant at the 1%, 5% and 10% levels (two-sided test) respectively
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Table 11 — Summary statistics for the 2006 web portal registered customers and a sample of
non web portal registered customers at 15 days health event level

. Period 05 Period 07
Variables
Obs Mean Std. Err. Obs Mean Std. Err.
Web portal registered customers (Treatment group)
No. of telephone calls 38570 0.085 0.002 41082 0.095 0.002
No. of web visits 38570 0.00 0.00 41082 0.11 0.00
Total Provider charges
(S) 38570 1377.52 21.32 41082 1738.61 39.40
Total customer liability
() 38570 232.34 8.63 41082 255.87 7.70
No. of claims 38570 6.66 0.03 41082 7.16 0.04
Non-web portal registered customers (Control Group)
No. of telephone calls 43290 0.077 0.002 45371 0.075 0.002
No. of web visits 43290 0.00 0.00 45371 0.00 0.00
Total Provider charges
(S) 43290 1495.17 25.80 45371 1582.21 22.89
Total customer liability
(S) 43290 387.16 16.88 45371 297.39 8.16
No. of claims 43290 6.26 0.03 45371 6.67 0.03
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Table 12 — Coefficient estimates from regression specification C (standard error in
parenthesis)

No. of Telephone calls Coefficient estimates
Customer liability per 15 day health event<=$10
Total customer liability ($100) -0.0780"" (0.0218)
Total Provider charges ($1000) -0.0013™ (0.0006)
No. of claims -0.0014™" (0.0005)
web portal registration 0.0086 " (0.0042)
period 0.0071" (0.0041)
Web registration * period 0.0025 (0.0066)
constant 0.0761"" (0.0032)
R sq 0.001
No. of Observations 42062
$10<Customer liability per 15 day health event<=$100
Total customer liability ($100) 0.0095" (0.0046)
Total Provider charges ($1000) 0.0007 (0.0009)
No. of claims 0.0050"" (0.0004)
web portal registration -0.0060"" (0.0029)
period -0.0024 (0.0030)
Web registration * period 0.0127"" (0.0043)
constant 0.0367" (0.0028)
R sq 0.007
No. of Observations 85091
$100<Customer liability per 15 day health event<=$200
Total customer liability ($100) 0.0218" (0.0094)
Total Provider charges ($1000) -0.0002 (0.0011)
No. of claims 0.0044""" (0.0006)
web portal registration -0.0002 (0.0076)
period -0.0128" (0.0076)
Web registration * period 0.0125 (0.0106)
constant 0.0242 (0.0149)
R sq 0.007
No. of Observations 20008
Customer liability per 15 day health event>$200
Total customer liability ($100) 0.0000 (0.0001)
Total Provider charges ($1000) 0.0008" (0.0005)
No. of claims 0.0030"" (0.0004)
web portal registration 0.0382"" (0.0068)
period -0.0082 (0.0059)
Web registration * period 0.0082 (0.0094)
constant 0.0609"" (0.0054)
R sq 0.008
No. of Observations 34139

Note - ' = statistically significant at the 1%, 5% and 10% levels (two-sided test) respectively



