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This paper describes the changes that are forcing property and casualty insurance firms to rethink
their service system design and in particular their distribution strategies. A set of questions related to
distribution that are uppermost in the minds of executives in this industry are presented along with
a literature survey of models that can be used to answer some of these questions. Based on the survey,
anormative framework for designing the distribution system is proposed. Qualitative and quantitative
analysis based on the proposed framework is presented along with empirical data to demonstrate the
uscfulness of the framework. The paper concludes with an agenda for further rescarch.
(INSURANCE INDUSTRY; SERVICE STRATEGY; SERVICE SYSTEM DISIGN; DISTRIBU-
TION SYSTEM DESIGN)

1. Introduction

In this paper, we examine the service system design problem for insurance firms that serve
the property/casualty insurance (p/c) market. Specifically, we first describe how the distri-
bution of insurance products is central to an insurance firm’s success within a rapidly
changing property/casualty insurance market. We then develop a normative framework for
designing the system. We present qualitative and quantitative analysis based on the proposed
framework along with empirical data to demonstrate the usefulness of the framework.

In the p/c industry, nearly, 67% of the operating costs are related to distribution channel
operations (Berger, Cummins, and Weiss 1997; Cook and Cummins [996). It is further
estimated that over 40% of distribution costs are related to agent commissions (Insurance
Advisory Board 1998). Furthermore, a joint study by 1BM and the Economist (1996) showed
that nearly 60% of the insurance executives surveyed were not confident that their current
distribution strategies address the evolving needs of their customers. Firms in the r/c industry
carry out a sct of activities to distribute products and services that can be broadly classified
according to the function performed, ¢.g., providing information about products and services,
providing support for processing claims, answering customer queries, and responding to
requests for price quotes. Insurance firms have to decide which channels to use to perform
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SERVICE SYSTEM DESIGN FOR THE INSURANCE INDUSTRY 63

these functions. In Table 1 we show the mix of channels deployed by firms in this industry
in 1996 and 2000 based on studies by isM/Economist (1996) and etu (2000). The data indicate
that firms in this sector use multiple distribution channels.

It seems logical that the customer segments that a firm wishes to target should determine
the firm’s service system design (Kennickell and Kwast 1997; Bowersox and Cooper 1992).
However, to find the optimal service system design, we need to find answers to the following
questions: (i) which products and services should be offered, (ii) which subset(s) of the firm’s
products and services should be made available to different customer segments, (iii) which
channels should perform the necessary service functions for each of the various customer
segments, (iv) how to optimally allocate resources to the various channels, (v) how to achieve
operational efficiency and effectiveness, and (vi) how to use information technologies most
effectively for performing the service operations. We define this collection of questions to be
the integrated service system design problem. Below, we address the modeling of this
problem. In Section 2, we discuss how some recent developments have made this problem
more significant. In Section 3, we review various models that can be utilized for solving the
problem. In Section 4, we present the results from the application of some of the models from
Section 3 to the integrated service system design problem. In particular, we show these
models can be used to (1) predict the use of the Internet for carrying out various functions,
(2) examine the phenomenon of why insurance products are sold direct to customers and also
via agents, and (3) determine market segments based upon operational requirements of the
distribution system. In Section 5, we discuss our conclusions and directions for further
rescarch.

2. Factors Hastening Change in the Distribution of Insurance Products and Services

In the early 1980s, insurance companies offered their products and services to mass market
mostly through agents. Competitive advantage in this setup was derived through maintaining
and enhancing customer-agent relationships. In stark contrast to the 1980s, today 90% of
firms that belong to the p/c industry sector compete for less than 10% of the available
premium volume (giu 2000). The Ew study observes that firms in this industry have to be
ultra-sensitive to the evolving requirements of their customers, since nearly 25% of premium
revenue in 20035 is expected from products yet to be created. Furthermore, firms need to find
ways to improve currently poor shareholder returns, to find ways to deal with consolidation
and mergers in the industry, and to determine an effective strategy for responding to changing
customer tastes and preferences.

Despite these shifts in the marketplace, the current distribution system operations in many
p/c firms are either a legacy of the past or are evolving very slowly and cautiously. Over 80%
of respondents to the riu study recognize that the integration of the Internet, call-centers, as
well as interactive television will require insurance firms to redesign their distribution
systems. In Table 1, we show the data from both the 1BM/Economist study in 1996 and the kv
study in 2000. As was predicted by the wm/Economist study in 1996, the share of direct
writers as a distribution channel has increased and is projected to increase in the future.
However, new channels for distribution of products and services are seen to be slow to
emerge.

The Ew study cites that some of the important forces that are likely to force insurance firms
to rethink their distribution strategies are changing customer preferences, emergence of new
channels, advances in technology, and competition from banks. We demonstrate the useful-
ness of our framework in analyzing how firms should respond to these forces.

In Section 3.4, we present a model that can be used to determine the optimal channel
intensities of direct sales operations. In Section 4.1, we discuss the current usage of the
Internet by p/c insurance firms. In Section 4.4, we examine both coexistence of independent
agency firms with exclusive agents and direct agents and we show that customer preferences
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TABLE 1
Mix of Channels in the P/C Insurance Industry

Distribution Actual Year Projected Actual Year Projected

Channel 1996' (%) 2000 (%) 20007 (%)* 2005 (%)
Agents 83 69 72 61
Direct writers* i 17 25 35
Other 10 14 3 4

" 1BM/Economist (1996).

2 E1U (2000).

* Revenue from net premiums through distribution channels.
*Includes Internet and Call Centers.

can be gleaned using rather parsimonious models; thus, data warchouse design can be
simplified by applying a suitable modeling framework.

We recognize that in addition to being able to address the above questions, the model
should take as input the ditferent strategies that are followed in the v/c insurance market. For
example, low cost, differentiation, and focusing on a niche market are examples of quite
different strategies that are followed in this market. How can the service system/distribution
system design problem be structured so that it can address the nceds of firms that pursue such
different strategics? In this, we embrace the view of Donnelly and Guiltinan (1986) that the
difficulties are less with the differences between products and services and more with failing
to clearly distinguish between the production and the distribution of services. Thus even
though two firms in this industry might use different strategies for rcaching customers and
have different products and performance standards, their distribution channels are required to
perform a similar spectrum of service functions. It is by identifying and classifying these
functions that a common approach to channel design can be cralted. From the above
discussion, we can identify some of these functions quite clearly. The service functions range
from (i) providing product information to gathering information with regard to customer
preferences, (ii) selling a product to supporting claim processing, and (iii) creating a brand
identity to delivering standardized services.

In the next section, we develop a framework for modeling the distribution system design
problem for insurance firms that is centered around two themes: how to further classify thesc
functions and how to combine the functional requirements of multiple customer segments
mto the design of an efficient and cffective distribution system.

3. Models for Distribution Channel Design

3.1. Introduction

In this scction, we review some of the models that are available for channel design. Four
different types of modcels have been proposed in the literature, namely, behavioral models,
economic models, managerial models, and conceptual models. We claborate upon the
managerial models because these models are best suited for formulating and solving the
integrated service system design problem.

3.2. Behavioral Models

Behavioral models generally focus on the sociological behavior of channel members,
covering for example, notions of power, conflict, and satisfaction in channel dyads (Rosen-
berg and Stern 19715 Hunt and Nevin 19745 Lusch 1976; Etgar 1978). Behavioral models are
descriptive as opposed to being normative. For example, models that explain the coexistence
of independent agents and exclusive agents (bascd on hypotheses such as product quality,
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effect on future sales, and negotiating power of independent agents with insurance firms)
have been proposed and tested by Mayers and Smith (1981); Crosby and Stephens (1987);
Crosby, Evans, and Cowles (1990); Kim, Mayers, and Smith (1994); Posey and Yavas
(1995); and Venezia, Galai, and Shapira (1999).

3.3. Economic Models

Extensive work has been done on developing economic models of distribution systems.
These models focus on an entire industry rather than on a single firm. For example, the
classical assumptions of a competitive market structure have been used to predict the
equilibrium number of channel intermediaries by Balderston (1958); Baligh and Richartz
(1967); and Naert (1970). More recent work has been carried out within a game theoretic
framework in which some of the classical assumptions are relaxed (e.g., the use of contract-
ing theory by Zusman and Etgar 1981, and Moses and Seshadri 2000, the use of quantity
discounts to coordinate the channel system by Jeuland and Shugan 1983, the role of implicit
understandings in achieving greater profits for all channel members by Shugan 1985, and
product differentiation and its relationship to vertical integration by McGuire and Staelin
1983, Coughlan 1985, and Hegde 1986).

3.4. Managerial/Normative Models

As opposed to economic models, normative models aim to provide guidance to decision-
makers within a firm. These models, when suitably modified, are the most appropriate oncs
for addressing the channel design problem for insurance. Three models are reviewed in this
subsection. Their relevance to solving the distribution channel design problem is discussed
at the end of this subsection.

THE MARKET SHARE (MS) mMopiL (RANGAN 1987). Rangan proposed a model to determine a
channel design that maximizes a firm’s market share. Rangan considered firms that were
distributing industrial products. He developed his model by classifying the various activities
that a firm is required to perform in its distribution of products into service functions. This
framework for channcl design is an outgrowth of earlier work by Aspinwall (1962), Bucklin
(1966), and Lilien and Kotler (1983). In the ms framework a (channel) function is a
specialized task that must be performed by the firm and its marketing intermediaries in the
process of selling, distributing, and providing after sales support for its products to custom-
ers. A list of service functions along with a brief description is given in Table 2. The
classification of these functions is based on research by Aspinwall (1962), Bucklin (1966),
and McCammon and Little (1965).

TABLE 2

Service Functions

Function Definition
Product information Customers require information usually for complex products.
Product customization Products need to be adjusted to meet the customers’ requirements.
Product quality assurance The emphasis on product integrity and reliability placed by customers due
to the customers’ operational needs.
Lot size The customers’ monetary spending for the product. Products with high unit

values and those which are used extensively represent significant
financial decisions.

Assortment Customers may require a wide range of products.

Availability The customer requires the immediate availability of products from the firm.

After sales service Installation, repair, maintenance, and warranty of the product are required
by the customer.

Logistics The transportation, storage, and supply of the product to the customer.
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Rangan chose to focus on three aspects of the channel design problem, namely, how to
determine the distribution structure (i.e., what are the channels and intermediaries?), the
distribution intensity (how much of each type of intermediary to deploy in cach channel?),
and the distribution management (the service levels to be provided to the customer). The
market is partitioned into segments that represent a subset of potential customers and a
specific (set of) product(s). The market share in each of the market segments is then
represented as a function of the firm’s strategy as well as of the channel intensity. A firm’s
strategy comprises both channel as well as non-channel strategics. A channcl strategy is a
mapping of the available channels to the market segments. For example, managers might
decide that each market segment should be served by only one channel. A non-channel
strategy is a combination of the price strategy and the (perfect) prediction of the reaction of
the competition in each market segment.

In the model, there are P market segments, K channel strategies, Q non-channel strategies,
and n channel functions. Let k; be the number of levels for channel i. Let T be the planning
horizon. The key assumptions in this model are that:

® The current period’s market share is influenced by four factors: channel effort, non-

channel effort (price), cumulative effect of the past effort (channel and nonchannel), and
competition’s expected strategy.

® The individual channel functions are assumed to be independent, and thus, the aggregate

effect of channel efforts can be determined by the sum of the component effects.

® A concave response function is used to determine the firm’s market share as a function

of channel efforts. The market share m4¥ at time ¢ for market segment p under channel

pt
strategy k and non-channel strategy ¢ is given by

no h

rlfe= ) I L= oxpl e, = B B8 ol (34.1)

i=1j=1

where «,,, is an estimated parameter which is used to model goodwill;
B, 1s an estimated parameter that describes the effects of channel functions performed,;

x;{f/-, is the amount of channel function i performed by intermediary j and is greater than
or equal to zero;

I, is the estimated maximum achievable market share that can be achieved (by channel
effort alone);

¢ and y are estimated parameters describing price strategies and competition, respectively;

v,, is @ managerial estimate of price strategy; and

w,, 18 a managerial estimate of competition.

In this model, goodwill is expressed as

ppl == (H‘p/)(l - exp(_apr)); (342)

ie., p,, represents the cumulative effect of the past effort (channel and nonchannel). The
impact of channel effort for this period is captured by modifying Py O

n hi

(M[)/) ] = CXp| — &, — Z z Bptszfjt

i=1j=1

To include nonchannel effort and competition, two more parameters arc used, namely, ¢
and vy. The effects of these factors are modeled by writing the maximum achievable market
share through channel cffort, nonchannel effort, and reaction by competition as ()"
Here v, is a scale factor which measures change in nonchannel strategy, i.c., price. This factor
is determined by the manager(s) of the appropriate area of the firm. By convention,
aggressive moves by the firm are described by negative values in v,. Similarly, w, is a scale
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factor that measures change from the competition’s current strategy. Aggressive moves are
described by negative values of w,.

Let Z,, be the market size of segment p at time ¢. Then the sales response is given by

"
>, 7, (3.4.3)

p=1

Let the cost of providing the ith channel function at the jth level for segment p at time ¢,

using the gth channel and the kth non-channel strategy be C[‘iff/-,, the gross margin on sales
dollars be G, the fixed cost be FC%, and the company’s cost of capital be r. Then the

pt?
objective is to maximize the discounted profit given by

n hi qk

E Gy s X L o B0
max 3, O mitZ, = 2 2 X N O T 2 2
1 +r (1+r) (1

=1 p=1 t=1p=1i=1j=1 t=ilp=l

T 049

This model provides a convenient starting point for solving the distribution system design
problem. Additionally, resource and managerial constraints can be incorporated into the
model. However, there are three limitations to this model. First, only the channel and
non-channel strategies specified by the managers are compared. Thus, there are unspecified
combinations of channels that are not considered, even though they might be more profitable
than the selected combinations. Second, many of the model’s parameters are based on
managerial estimates and are therefore difficult to verify. Third, correlation between channel
functions cannot be captured because the market share is expressed as a multiplicative
function. Significant work is required to change from a multiplicative model to an alternate
framework that permits interchannel correlation or the cannibalization of sales.

Other models exist in the literature that can be further developed as extensions of or in
addition to the MS model. For example, Corstjens and Doyle (1979) developed a model that
allows interaction among the channels as well as cannibalization of sales. Yet, this model
contains limitations that make it difficult to apply to p/c insurance because (1) it assumes that
demand is independent of marketing strategy, (2) it assumes that demand is aggregate in
nature, (3) competition is not considered, (4) intermediaries within channels are assumed to
be identical, and (5) it is restricted to a single product or service. Another example is the
model developed by Rangan and Jaikumar (1991), in which retailers have the option of either
purchasing products from a wholesaler or directly from the producer. Such a model can be
used to examine the cost of a customer switching to a direct sales channel from an indirect
sales channel.

3.5. Conceptual Models for Financial Service System Design

In this section we discuss two issues related to channel design, namely, how does the
degree of customization determine the choice of the delivery channel, and how to managc
channel conflict.

CUSTOMIZATION AND CHANNEL SELECTION. Apte and Vepsalainen (1993) study the design of
delivery channels for the financial service industry. They explain that a delivery channel
comprises a channel system (level of information technology) and a channel organization
(level of human intermediation). They argue that in constructing an efficient service opera-
tion every cffort should be made to obtain the proper balance between information technol-
ogy and human intermediation. They propose a model labeled “scrvice channel strategies
(scs)” in which a firm decides not only upon the type of channel system and channel
organization, but also the strategy used for customer contact and the type of service contract.
Furthermore, they explain that a firm must ensure that the delivery system is configured
correctly for the service package being provided. More specifically, the two prototype
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examples of efficient delivery channels are those that are either human-centered but built on
centralized channel systems, or technology-centered channel systems that bypass human
intermediation by providing the customer greater connectivity to the channel system. Effi-
cient strategies for creating service packages are generally those that use a transaction-based
strategy for customer contact and a relatively simple service contract (little customization) or
a relationship-based strategy for customer contact and a more complex service contract
(much customization possible). Finally, human-centered delivery channel designs should be
matched with service packages that are based on customized service and technology-centered
delivery channel designs should be matched with service packages that are based on mass
transactions.

CHANNEL CONFLICT. Another issue that firms contend with is channel conflict, namely,
friction due to competition between external and internal channels as well as among different
external channels. When internal and external channels compete for the same customer
segment, the firm may incur additional costs because it uses a larger distribution channel
system without increasing its market share. To reduce the dangers of channel conflict, there
are two basic strategies.

One strategy is to utilize only the channel(s) that is (are) most appropriate for the market
segment(s) the firm is attempting to reach. If a firm wishes to reach only one customer
segment, say those customers that are willing to pay for higher quality of service, it may be
appropriate to use independent agents as the premier channel and use other channels, e.g., the
Internet, only for information retrieval and/or claims processing. Therefore, the dangers of
channel conflict are reduced by utilizing only one genre of channel for those service functions
where conflict between internal and external channels is detrimental to the firm. Any conflict
will take place externally from the firm, i.e., between the various independent agents, which
will not incur extra costs, but rather maintain the level of service provided by the independent
agents at a competitive level. Similarly, if a firm wishes to reach price-conscious customers,
it could utilize various internal channels (and completely eliminate external channels such as
independent agents), since conflict can be controlled internally through managerial effort to
encourage synergy between the various channels (see, e.g., Friedman and Furey 1999).

On the other hand, if a multiple channel system has to be utilized (which we believe is usually
the case for large firms that wish to target different customer segments), i.¢., one in which external
as well as internal channels are included, then channel conflict can be reduced by varying the
service package that each channel distributes. Such a strategy can be useful in more ways than
one. By varying the service package (even slightly), customer segments that prefer higher service
levels will more likely be attracted to those channels that provide higher service levels, are pricier,
as well as cost the firm more. Similarly, customer segments that are more price conscious will be
more likely to be attracted to channels that distribute similar services with lower prices and lower
service levels (see e.g., Moriarty and Moran 1990).

4. Application of the SCS and MS Models to Insurance

In this section, we apply both the scs and the Ms model to analyze the distribution system
of a p/c insurance firm. We first apply the scs model to determine the service operations that
are inherently more transaction-based, that are similar to simple service contracts, and thus,
require low human intermediation. We then apply the ms model by first describing the service
functions for insurance and qualitatively assess the viability of performing these functions
using emerging technologies and alternate channels. Then, we derive structural properties of
the ms model. The properties derived by us arc new and are helpful in answering some of the
questions raised in Section 1. In particular, we examine the phenomenon of why insurance
products are sold directly to customers as well as through agents, and we determine market
segments based upon the distribution system’s operational recquirements.
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4.1, Application of the SCS model

We apply the scs approach to p/c insurance by determining which service functions are
inherently more transaction-based, are similar to simple service contracts, and thus, require
low human intermediation. We measure these three dimensions in one aggregated criterion
that we refer to as the level of customization. We claim that the Internet is better suited as
a distribution channel for those service operations that require low levels of customization.
Furthermore, we follow the theoretical framework developed by Apte and Mason (1995) to
determine guidelines for the global disaggregation of information-intensive service activities.
We consider the levels of information intensity, customer contact need, and physical presence
need (see Apte and Mason 1995 for their precise definitions) for each of the service functions
that firms within the p/c insurance industry must perform. In Table 3, these three criteria
along with the level of customization (custom level) are used to determine the Internet
potential for each service operation. For example, a service operation whose performance
requires (1) little customization (low customization level), (2) a lot of information (high
information intensity), (3) customers to have easy and frequent access (high customer contact
need), (4) little contact between customers and employees of the firm (low physical presence
need) is assessed as having high Internet potential. In the same table, we show the current use
of the Internet by major players within the automobile insurance market for those channel
functions. Our findings support the predictions of the scs model but more importantly in the
context of the ms model validate the classification of service functions in Table 2.

4.2. Service Functions for an Insurance Firm

In Table 4, the eight functions described previously in Table 2 are redefined with regard
to the insurance industry. For example, the need to determine product preferences for
different customer segments is an “important and necessary” function, whereas (except for
the case of the Internet) the logistics function does not appear to carry over to insurance.

The framework shown in Table 4 can be used to analyze whether a direct agent or an
indirect agent or an entirely new media will be preferred for performing the function. The
predictions made in this table with regard to the preference for independent agents are
examined in Section 4.4. Many successful uses of new media in this industry are based on
the factors favoring the use of alternative channels as shown in the table. For example, the
Internet and around the clock call centers are very good choices for performing the function
of product information (at least for some customer segments). On the other hand, agents are
a good choice for those policies that require greater product customization, availability,
product quality assurance, and lot size. These inferences are supported by the use of the
Internet shown in Table 3. The classification scheme shown in Table 4 finds further use in

TABLE 3

Current Usage of the Internet within the Auto Insurance Industry

Customer Physical

Custom Information Contact Presence Internet Percentage

Channel Function Level Intensity Need Need Potential of Firms'
Product information Low High High Low High 100
Product customization High Medium Medium Low Medium 45
Quality assurance High Low Medium Medium Low 0
Lot size High Low Low Low Low 0
Assortment Low Medium Medium Medium Medium /5
Availability High Low Low Medium Low 0
After sales service Medium Medium High Medium Medium 40

! Based on a sample of 20 websites for insurance firms.
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TABLE 4

Service Functions Adapted to PIC Insurance

Factors Favoring the Factors Favoring the Factors Favoring the
Application to use of Direct or use of Independent use of Alternative
Function Insurance Exlusive Agents Agents Channels
Product Policies, prices, Centralization of Comparisons between  Convenience, 24 hour
information comparisons sources for policies different firms easier service, automated
service
Product Match customer Has greater Has greater knowledge
customization preferences knowledge of of customer
product
Product quality ~ Claim processing Firms can standardize ~ Has greater leverage
assurance time, conversant processes with firms
with policy
details
Lot size Group policies, Centralization of Corporation wide and
extra-high sources for policies affinity group sales
protection
Assortment Multiple policy Discounts for Can search for the best
needs multiple policy deal for each policy
holders
Availability Speed Direct agent is Has greater leverage, Very short transaction
connected to firm i.e., can move time
business elsewhere
After sales Claims processing, — Direct agent is Has greater leverage.
service change connected to firm Easier to anticipate
(renewal) of and meet customer’s
policy changing needs
Logistics Customer receives Automation and new
policy and communication
updates channels increase
efficiency and
speed

market scgmentation, as explained in Section 4.4. However, some theorctical properties first
need to be addressed which will be helptful within the discussion in Section 4.4,

4.3. Some Theoretical Properties

ProposiTion 1. The objective function shown in equation (3.4.4) is a joint concave function
. gk s,
in the X S
Proof. First consider a simplified version of the objective function in which r = 0,T=1,°P

=1,Z=1,G =1, and let h; = 1 for all i. Then the objective function can be expressed as

max (K|l —exp|—a— z Bix: || = 2 Ciirs 4.3.1)

i=1 i=1

It is easily seen that the Hessian matrix of this function has the form of a covariance matrix
multiplied by the constant —K exp (—a — 3/, B:x;). By definition, covariance matrices are
positive semi-definite; thus the Hessian matrix is negative semi-definite. This implies that the
objective function is jointly concave in xl‘ﬁfj.,’s even in the general case, since the only changes are
the inclusion of additional indices for channel levels, multiple time periods, and multiple
strategies. [

Remark. The propositions that follow, although based on the MS model, will hold if the

objective function is jointly concave in the decision variables, namely, the x;{f.‘,.,’s.
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PROPOSITION 2. Assume that there are no constraints in the ms model. Then in the profit
maximizing solution to (3.4.4), for a given non-channel strategy q and a channel strategy k
in each segment p, for each time t, for each x3& > 0 in the optimal solution, the marginal

pijt
revenue from increasing x%%, is equal to its marginal cost. For all Xk = 0 in the optimal

Dijt Dijt
solution, the marginal revéiéue is strictly less than the marginal costl. ’

Proof. Again we use the simplified form of the objective function (4.3.1). We know that
the objective function is jointly concave in the x; and the direction of optimization is
maximization. Since we are restricting the channel functions x,’s to be greater than or equal
to zero, if the gradient with respect to x; in the optimal solution were negative, then the
optimal value of x; should equal zero (because the marginal revenue K(; exp (—a — i
B;x¥) — C, is strictly smaller than the marginal cost C; at the optimal solution). On the other
hand, if x; were greater than zero in the optimal solution, then the marginal cost should be

equal to the marginal revenue. [J

4.4. Customer Preferences, Demographics, and Market Segmentation

We first show based on the above propositions that there exist at least two customer
segments for p/c insurance products. This will help us establish why insurance products are
sold directly to customers as well as via agents. We do this by examining the coexistence of
exclusive agency firms, direct agents, and independent agency firms, following which we
demonstrate that the segmentation of the market can be done by parsimonious use of
demographic variables and the operational considerations given in Table 4.

Berger, Cummins, and Weiss (1995) examined the coexistence of exclusive agency firms
and direct agents with independent agency firms in the p/c industry. (This reference will be
denoted as Bcw.) Rescarchers had previously established that independent agencies have
higher costs than exclusive ones and thus they perhaps should not coexist with exclusive
agency firms and direct agents. Two different hypotheses have been advanced to explain their
coexistence. The product quality hypothesis explains the coexistence by arguing that inde-
pendent agency firms provide better service and thus are able to generate higher revenues in
return. Such revenues offset their higher costs. On the other hand, the market imperfection
hypothesis suggests that the coexistence is due to imperfections such as price regulation, slow
diffusion of information, or high search costs. Unlike the product quality hypothesis, the
market imperfection hypothesis implies that exclusive and independent agents provide the
same level of service. Bcw show that independent agency firms are less (cost) efficient than
exclusive agency firms. (Cost efficiency is defined as the ratio of the lowest achievable cost
to produce a given output to the actual cost of producing the same output.) Even though the
independent agency firms have lower profit efficiency, the difference between exclusive and
independent agency firms is much smaller and is not statistically significant. (Profit efficiency
is defined as the ratio of actual profits to potential profits.) They conclude that these findings
are in keeping with the product quality hypothesis, viz., the extra costs incurred by inde-
pendent agency firms are a result of the higher service levels provided to their customers, who
in turn pay more for better service.

We now show that the models and propositions presented in this section together with
aggregate data about the industry can be used to re-create BCW’s conclusions. We also show
that the industry data contain strong evidence that there are at least two market segments of
customers: a segment in which customers prefer Jower price and another in which customers
prefer higher service levels. Therefore, the p/c market can and actually should be segmented
based on customer preferences. Before we state the proposition, we draw attention to an
important fact that is highlighted in the scw study: Most insurance firms use cither only
exclusive agents or only independent agents. Firms that use a combination of the two are in
the minority. The 472 property-liability insurers studied by Berger, Cummins, and Weiss
represent almost 90% of industry assets over the period between 1981 and 1990. Only 26 of
those firms switched from one distribution system to the other during the 10-year study and
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only 53 had systems which were either a combination of both direct and indirect agents or
whose characteristics were indeterminable.

ProrosiTioN 3. The coexistence of two types of distribution systems with different cost
structures and the decision of most firms to use either one or the other type of distribution
system together indicate that there are at least two (distinct)y market segments for plc
insurance products: One in which customers prefer to deal directly with an insurance firm’s
agent (possibly one in which price is the primary factor) and a second one in which
customers prefer to deal with independent agents (possibly a segment in which service
quality is very important as well).

Proof. Assume that there is only one market segment that is served by both types of firms.
Then, Proposition 2 suggests that if two “pure” channel strategies, such as the exclusive use
of direct agents and the exclusive use of independent agents, are both optimal for serving this
market, then any convex combination of the two strategies will yield equal profit. It is
therefore surprising to find that the majority of firms use either one or the other type of agents.
Thus the assumption of a single market segment must be incorrect. Channel conflict alone
cannot explain the firms’ choice. As we show below some states have greater share of direct
writers than others—which goes to show that demographic factors favor the use of direct
writers in some states. Geographic boundaries can be established to exploit this so that a firm
uses direct writers in some states and independent ones in others, thereby keeping channel
conflict to a minimum. We additionally show that the state-to-state variation in the market
share of direct writers can be completely explained by demographic variables that in turn are
related to the preference for higher or lower service requirements. Moreover, the data in
Table 5 and the statistics shown in Table 6 indicate that different lines have significantly
different ratios of net premiums written through exclusive agency firms. Thus, if preferences
of customers are (relatively) homogeneous across states as well as across product lines, then
such variation in the market share of direct writers cannot be explained based on rational

TABLE 5
Net Premiums Written (NPW) and Net Premiums Earned (NPE) by Direct Writers

1991 1992 1993 1994 1995 1996 1997 1998 1999 2000

Fire

NPW  3570% 36.77% 38.37% 36.90% 36.72% 41.29% 42.45% 44.40% 44.16%  43.02%
NPE  3526% 36.70% 37.61% 36.60% 37.05% 41.22% 41.85% 42.95% 43.47% 45.43%

Commercial Auto Liability
NPW  21.15% 21.36% 21.68% 20.66% 20.19% 26.29% 2687% 25.97% 26.80% 28.14%
NPE  20.96% 21.17% 21.58% 20.56% 20.15% 26.94% 26.69% 27.10% 27.09% 27.65%
Private Passenger Auto Liability
NPW  68.72% 68.78% 68.34% 68.40% 68.53% 61.99% 67.22% 66.62% 67.16% 67.93%
NPE ~ 68.72% 68.92% 68.50% 68.51% 68.67% 68.06% 67.79% 67.07% 66.710% 68.06%
Private Passenger Automobile
NPW  69.02%  69.36% 69.17% 69.00% 68.75% 68.01% 67.58% 68.01% 68.36% 68.53%
NPE  68.93% 69.42% 69.39% 69.13% 68.72% 68.81% 68.53% 67.99% 67.62% 68.67%
Homeowners Multiple Peril

NPW  5824% 61.82% 63.33% 63.62% 64.00% 64.79% 64.77% 65.78% 61.26% 67.98%
NPE  5721% 60.24% 62.43% 63.19% 63.78% 64.88% 64.52% 65.75% 66.06% 68.21%
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TABLE 6

Net Premiums Written by Exclusive Agency Firms

Line Mean Std Deviation Lower' Upper” Min Max
Fire 28.76% 7.83% 27.52% 30.00% 13.87% 47.70%
Auto® 68.84% 10.99% 67.09% 70.58% 26.01% 84.64%
Home* 60.75% 14.41% 58.48% 63.02% 17.02% 82.53%

I Lower limit of a 95% confidence interval for the mean percentage of NPWs by exclusive agency firms.
2 Upper limit of a 95% confidence interval for the mean percentage of NPws by exclusive agency firms.
3 Private passenger auto physical damage.

4 Homeowners multiple peril.

decision making by firms. It therefore follows that demographic factors that account for
customer preferences (and other factors such as state regulations) and the variations in the
service requirements across lines of insurance must not only significantly influence firms to
concentrate on different customer segments but also compel them to use different distribution
strategies to reach different market segments. [J

Remarks. (1) Based on the analysis presented above, it is more reasonable to expect that
firms that attempt to reach multiple market segments find it difficult to focus their strategies.
In other words, such firms must not only be able to provide the extra service to a segment of
its customers but also must be able to maintain a reputation as a provider of high-quality
service. Achieving these dual objectives is more of a problem for firms that try to sell in
(both) multiple market segments since it is already known that they provide no-frills service
to other customers for a (significantly) lower price. Therefore, we hypothesize that signaling
better quality or better price, and preventing customers that prefer personalized service from
buying the low cost product, is a much more severe problem for insurers than it is for a seller
of industrial products.

(2) In BCW’s analysis, the data on all states and all lines were pooled together for examining
the product quality hypothesis. The pooled data were used to construct non-parametric estimates
of cost and profit efficiency. As we show below, the disaggregated data are so heterogeneous that
analysis based on aggregate data cannot be easily used for answering many of the questions posed
by executives in this industry and is summarized in Section 1.

MARKET SEGMENTATION. We now show how the market can be segmented using distribu-
tion-specific operational considerations. We demonstrate that the classification of service
functions in Table 4 provides the necessary guidelines.

LINE-TO-LINE VARIATION. In Table 3, the percentage of net premiums written (Npw) and net
premiums earned (NPE) by exclusive agency firms with respect to the total npw and npE for
each line are shown for five lines of p/c insurance for the years 1991 to 2000 (A. M. Best
1996, 2001). We first observe that for each line, the variation of this percentage is relatively
small from year to year. In contrast, there is a tremendous difference between personal and
commercial lines of insurance. We tested this conjecture using the null hypothesis that the
market share of direct writers were equal for all five lines versus the alternative hypothesis
that at least one pair differs. The results of this test are shown in Appendix A and confirm
that there is significant difference in the market share of direct writers among lines.

STATE-TO-STATE VARIATION. The variation in the percentage of net premiums written by
exclusive agency firms is not only among different lines. There is also substantial variation
from state to state within any line. This is documented by data (drawn from A. M. Best tapes)
that contain the percentage of net premiums written by exclusive agency firms for each of the
separate lines of fire, homeowners multiple peril, and private passenger auto physical damage
for each of the 50 U.S. states and the District of Columbia for the years 1995-1997. Some
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summary statistics as well as confidence intervals for the population mean percentage of net
premiums written by exclusive agency firms over the 50 states are shown in Table 6. From
the fact that the confidence intervals for each of the three means are so different (there is no
overlap of the ranges), we conclude that there exists significant linc-to-line variation. Also,
from the fact that standard deviation as well as the range of the percentage of net premiums
written by exclusive agency firms within each line is large, there is evidence of state-to-state
variation as well.

DEMOGRAPHICS AND SERVICE FUNCTIONS. The state-to-state variation suggests that demo-
graphics provide a basis for segmenting customers and creating data warehouses. The
contribution of this section is that through the use of a few variables and the classification
of service functions in Table 4, we explain a significant amount of the variation in the
market share data. We observed that the percentage of direct agency Nnew was correlated
with several demographic variables, such as houschold income, population density,
unemployment level, percentage of population living in a metropolitan area, and indus-
trial concentration. These relationships can be explained via the classification of the
service functions listed in Table 4.

The first set of service functions we consider are product customization and quality
assurance. Accordingly, states with higher unemployment rates and lower disposable income
should see a larger fraction of premiums written by direct writers. To test this, we formulated
the following set of propositions: (A) We expect to see a positive linear relationship between
the unemployment rate in a state and the market share of direct writers (ow) for auto
insurance. (B) We expect a negative lincar relationship between the per capita income in a
state and the market share of pw for fire insurance. (C) We expect to see a negative lincar
relationship between the per capita income in a state and the market share of pw for home
insurance. The statistical test results are shown in Appendix B. In all three cases we find
evidence of a linear relationship in the hypothesized direction.

The next service function we consider is /ot size. In general, commercial and/or
corporate customers have larger insurance needs and thus a more pronounced lot size
cffect. As suggested in Table 4, independent agency firms should have an advantage
when the average policy sold for a particular line is large and expensive. Thus we expect
to see a smaller share of fire insurance by direct writers. (D) The mean market share
through direct writers of personal auto, home, and fire are not cqual. The market share
of direct writers should be lower for fire insurance. The result of this hypothesis test is
shown in Appendix C. From the coefficients of the regression model, we sce that the most
pronounced difference in market share is between fire and either home or auto.

GENERAL LINEAR MODEL. Given the strong relationships with demographic variables and
the market share of direct writers, it seems reasonable to attempt to explain the variation
in market share of direct writers for «// lines using a single model. To develop a single
model, we used the different states as levels of the qualitative variable describing
customer preferences and demographics, and the different lines of insurance as levels for
the qualitative variable describing product-specific preferences. Using the data that were
available to us, we are able to explain over 99% of the variation in the market share
through direct writers using only the variables line, state, and their interaction, which
were all statistically significant (sce Appendix D for the analysis of variance from the
general linear model). The predicted market share through direct writers (fitted values)
of the general linear model along with the true market share through direct writers (actual
market share) are displayed in Figure 1. We conclude that there is strong evidence that
a parsimonjous model can be created for segmenting a p/c insurance firm’s market.

In fact, we may infer from the general linear model that on a macro level just a few
demographic variables can describe the variation in the market share of direct writers.
This we hope will serve as a starting point for future work on creating more specific
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FIGURE 1. Market Share of Direct Writers, General Linear Model Results.

models. For example, to create a firm-specific and/or line-specific model, one would
require demographic variable data on a much finer granularity, for example, at the level
of towns or counties. In such a case, one would also want to include data on variables
that represent the service functions shown in Table 4. Similarly, competitive activities
within the region in question will need to be described to use our framework. Further-
more, not all of the levels of the qualitative variables nor all of their interactions should
necessarily be used in creating a model. Since we are interested in describing the
variation in the market share data on a macro level, we use a general linear model (i.e.,
we use all levels of the qualitative variables and all interaction terms) as opposed to a
regression model with only the most significant levels of both the qualitative variables
and their interactions.

5. Conclusions and Directions for Future Research

A framework was presented for the design of distribution systems for the p/C insurance
industry. Empirical data were used to validate this framework and to verify its consistency.
Both the qualitative and the quantitative analysis presented in this paper suggest that this
framework is potentially useful to managers for designing their service operations.

Our main finding is that it is no longer a 0/1 choice whether a direct or an indirect channel
is to be used by firms to distribute their insurance products. Rather, firms must determine
which functions their customers prefer to have performed through which channels. Moreover,
the classification scheme for channel functions that was proposed in the context of physical
products appears to carry over nicely to the distribution of a service. It would be interesting
to see whether similar conclusions could be drawn with respect to the design of service
systems other than insurance.

The integrated service system design problem can be divided into three parts. The first
task is to create segments that have similar service requirements. We have identified a list
of channel functions that can be used to describe these service requirements, which in
turn form a basis for segmenting the market. The second task is to design the distribution
system itself. The ms model can be used for this purpose. However, the third and hardest
task, as described in Section 3.5, is to determine how a firm should deliver its services
with various service levels using multiple channels while creating the least channel
conflict. This should be taken into consideration when a firm-specific model is to be
developed.
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Appendix A: Testing of Line to Line Variation

To perform this hypothesis test, we regressed the percentage of NPW by direct writers against the qualitative
variable line of insurance. The regression was performed by using dummy variables for the various levels of the
qualitative variable with commercial auto liability as the base level. The results are shown below. Note that the
various levels (not including the base level) of the qualitative variable /ine of insurance are fire, private passenger
auto liability (ppAL), private passenger automobile (Ppa), and homeowners multiple peril (HME).

Predictor Coefficient Standard Deviation T P Value
Constant 239114 0.7758 30.82 0.000
Fire 16.067 1.097 14.64 0.000
PPAL 44.058 1.097 40.16 0.000
PPA 44.667 1.097 40.71 0.000
HME 40.248 1.097 36.69 0.000
S = 2.453 R-Sq = 98.3% R-Sq(adj) = 98.2%

Analysis of Variance

Source df SS MS B P
Regression 4 16,069.9 4017.5 667.57 0.000
Residual error 45 270.8 6.0

Total 49 16,340.7

Appendix B: Testing of Propositions A-C

To test propositions A-C described in Section 4.4, we conducted a hypothesis test for each proposition. In each
case, p refers to the true correlation coefficient between the variables in question. In Proposition A, the variables
were unemployment rate and market share of auto insurance. In Proposition B, the variables were per capita income
and market share of fire insurance. In Proposition C, the variables were per capita income and market share of home
insurance. In the table below, the column titled Correlation Coefficient corresponds to the sample or observed
correlation coefficient.

Proposition Hypothesis Test Correlation Coefficient 7 P Value
A HO: p = 0,HA: p >0 0.311 2.314 0.012
B HO: p=0,HA: p< 0 —0.433 =3:397 0.001
C HO: p=0,HA: p <0 —0.529 —4.408 <0.001

Results of 7 tests where t = (r\Vn — 2)/(V1 — ).

Appendix C: Testing of Proposition D

To perform this test, we regressed the market share through direct writers for any state and any line against the
qualitative variable line with levels home (the base level), auto, and fire.

Predictor Coefficient Standard Deviation T P Value
Constant 60.799 1.590 38.24 0.000
Auto 8.142 2.249 3.62 0.000
Fire —31.084 2.249 =13.82 0.000
S = 1147 R-Sq = 68.9% R-Sq(adj) = 68.5%

Analysis of Variance

Source df SS MS F P
Regression 2 44,567 22,283 169.52 0.000
Residual error 153 20,112 131

Total 155 64,679
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Appendix D: Analysis of Variance of General Linear Model

To explain the variation in the market share in direct writers, we ran a general linear model using the qualitative
variables line and state. The variable line had three levels corresponding to the three lines of insurance studied and
the variable stafe had 51 levels corresponding to the 50 states in the U.S. along with the District of Columbia. The
interaction between these two qualitative variables was considered as well (see Line*State in the Analysis of
Variance section). The most significant variable was line followed by state and then their interaction.

General Linear Model

Factor Type Levels
Line Fixed 3
State Fixed 51

Analysis of Variance
Source df Seq SS Adj SS Adj MS F P
Line 2 137,421.9 137,421.9 68,710.9 2.5E+04 0.000
State 50 40,341.2 40,341.2 8006.8 294.62 0.000
Line*State 100 18,046.1 18,046.1 180.5 65.90 0.000
Error 306 838.0 838.0 2.7
Total 458 196,647.1
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