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Abstract

The growth of the e-commerce sector has highlighted the importance of shipping fees. We empirically study the effects of shipping fees
and marketing activities on customer acquisition, customer retention, and average expenditures using data from an online grocer. We find
that shipping fees greatly influence order incidence rates and graduated shipping fees significantly affect average expenditures. The analysis
indicates that customer acquisition is more sensitive to order size incentives while retention is more influenced by base shipping fee levels.
Furthermore, a profitability analysis suggests that shipping policies that provide incentives for larger order sizes may outperform free shipping
promotions and standard increasing fees structures.
© 2005 New York University. Published by Elsevier Inc. All rights reserved.
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Introduction While a desire to recover fulfillment costs might suggest
charging high shipping fees, these fees can adversely affect
The growth and evolution of the e-commerce sector has order incidence rates. By acting as a required transaction
highlighted the importance of shipping and handling (S&H) fee, shipping surcharges may deter ordering by current and
fees for business models that involve a spatial separationprospective customers. Shipping fees can also impact order
between customers and retailers. The existence of a physisize by providing incentives or penalties for different order
cal separation between customers and products creates ordaquantities. For example, a common practice is to waive ship-
assembly and transportation costs that are not present in traping fees for orders that reach some dollar amount threshold
ditional retailing Rosen and Howard 2008awhney 1999 (Courogen 2002Wingfield 2003. These policies can induce
These added costs are often large enough that firms havdarger orders by creating circumstances where the marginal
strong incentives to charge S&H fees. However, charging for cost of an incremental item to a basket can be low or nega-
order fulfillment can be an uncertain proposition. Survey evi- tive. Anothercommon practice is graduated fee schedules that
dence indicates that shipping fees are the main complaint ofdiscontinuously increase fees as order size increases. These
more than 50 percent of online shoppers and that more thanschedules can lead to reduced order quantities by penalizing
60 percent of shoppers have abandoned an order when shiplarger baskets.
ping fees are addedpiter 2000 Ernst and Young 1999 The relationship between shipping fees and shipping costs
Academic work has further confirmed that fulfillment issues can also significantly impact profitabilityPgke et al. 20011
are a key driver of customer satisfactidmgcchia and Janda A review of online retailers found average fulfillment costs
2003. In this paper, we study how shipping fee schedules ranged from $28 for grocers to $15 for drugstorBarsh
impact customer acquisition, customer retention, and orderet al. 2000. These costs resulted in many early e-retailers
size. losing between $4 and $16 per order even while charging
fees. The complexity of consumer response to shipping fees
and the profitability consequences have created an uncer-
* Tel.: +1 352 392 0161x1427. tain environment for remote retailers. This uncertainty has
E-mail address: mike.lewis@cba.ufl.edu. led firms ranging from Domino’s Pizza to Amazon.com to
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experiment with shipping fee<CNN.com 2002 Wingfield size and order incidence to shipping fees for both existing and
2003. Amazon’s chief executive described the purpose of prospective customers.
the company’s shipping fee experiments with the following Our results confirm that shipping fees have a significant
statement: “We'll be looking to see if our current customers impact on order incidence and order size. We find that higher
order more from us and whether we attract a greater numbershipping fees are associated with reduced ordering rates, and
of new customers.” This quote highlights that, in addition to policies that penalize larger orders lead to reduced order size.
questions about how shipping fees influence order incidenceln terms of elasticities, we find that new customers are more
and size, there are questions about the influence of shippingresponsive to order size incentives while existing customers
fees on customer acquisition. are more responsive to the base level of shipping fees. The
Shipping fees are, therefore, relevant to the larger issue ofuse of a system of equations also enables comparison of the
how marketing tactics impact customer acquisitibhdmas daily contribution generated by different shipping policies.
200]) and repeat buyingHsieh et al. 2005Srinivasan et In particular, we find a policy that waives shipping fees for
al. 2002. Discussions of customer acquisition and retention larger orders results in greater net revenues than free shipping
have tended to focus on the differences in the cost to acquireor a policy of shipping fees that strictly increases as order size
a customer versus the cost to retain a customer. While theincreases.
conventional wisdom is that it costs considerably more to  The paper is organized as follows. The “Literature” sec-
acquire than to retain a custom&eppers and Rogers 1993  tion briefly reviews the marketing and economics literatures
it is often a difficult empirical task to separate acquisition and relevant to consumer response to shipping fees. The “Data”
retention efforts Thomas 200)L Shipping fees are a case in  section describes our data, provides summary statistics, and
point since shipping fee structure may influence the behav- discusses how we expect customer behavior to be influenced
ior of both existing and potential customers. For managers by various marketing mix elements. The “Empirical analy-
interested in acquisition and retention, it may be useful to sis” section presents the estimation results and corresponding
know the relative responsiveness of prospects and existingelasticity measures. The “Discussion” section concludes the
customers to marketing mix elements. paper with a discussion of managerial issues, limitations of
The discussion thus far highlights the importance of ship- the study, and areas for future research.
ping fees and also foreshadows potential empirical chal-
lenges. We have noted that shipping fee structures can simul- .
taneously affect order size and incidence. We have also spec- Literature

ulated that S&H fees may differentially impact customer ) ) )
acquisition and retention. The situation may be even more Ve begin by discussing several results from the market-
complex if new customers tend to select different sizes of INgand economics literatures thatare pertinent to store traffic,
orders than repeat buyers. To understand the effects of shipduantity decisions, and customer acquisition. Since the pri-
ping fees on order size, customer acquisition, and store ordefMary goalis toidentify findings relevant to consumer reaction
volume, it is necessary to consider the simultaneous naturel© nNonlinear shipping fee schedules, the review is therefore
of these dependent measures. Ilmlted to fggtors that may influence incidence and size de_C|-
In this paper, we investigate the relationship between ship- sions. Add|t|ona! mgtenal related to Fhe overall m_anagengl
ping fees and these multiple outcomes using data from anlmpo.rtance of_shlppmg fee structuresis presented in the “Dis-
online grocery retailet.A key aspect of the data is that the ~CUSSion” section.
retailer has used multiple shipping fee schedules. A second
important characteristic of the data is that it begins from Store traffic/order incidence
the firm’s entry and includes sufficient detail to study the
response of the extant customer base and the firm’s abil- Our joint emphasis on customer retention and customer
ity to acquire new customers. We address the simultaneousacquisition means that our work is related to the literature
nature of these effects as well as the possibility of endogenouson store traffic (sedNeslin 2002 for a revieljv Previous
explanatory variables by specifying a system of interrelated empirical work on store traffic effects has emphasized con-
equations and using three-stage least squares (3SLS) for theumer response to promotions. For instard@ters and
estimation. In addition, we also examine the elasticity of order MacKenzie (1988)Walters and Rinne (19865ijsbrechts
et al. (2003) andLam et al. (2001)nvestigate the role of
weekly promotional activity on store traffic whilgell and
1 Online grocery retailing has been frequently discussed over the past Lattin (1998)evaluate the impact of overall promotional strat-
few years since several prominent failures in the online sector were grocersegy (EDLP vs. Hi/Lo) on large- and small-basket customers.
such as Webvan and Streamline. However, online grocery retailing is now Qur work complements this literature by studying how store
§teadilygrowingwith Freshdir_e(_:t, Peapod, and Safeway.com each approach-traf.ﬁC in an online environment is related to Shipping fee
ing annual revenue of $500 millioS¢hmeltzer 2004 Current forecasts for . . .
the online grocery market range from $5.4 billion (Jupiter Research) to $18.2 structures and other mark_etln_g mix el_em_e_nts' An important
billion (Forrester Research) by 2007. For reference, the total U.S. grocery @dvantage of our data, which include individual level order-
market is roughly $535 billion per year. ing activity from the beginning of the firm’s operations, is
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that we have an opportunity to decompose store traffic into provide penalties (benefits) for larger orders will cause con-
repeat buyers and new customers. This is an important dis-sumers to shift to smaller (larger) order sizes. In this way,
tinction since it helps connect store traffic results to customer shipping fee schedules can provide direct economic incen-
management metrics. tives for consumers to alter purchase quantities. The issue of
Shipping fees, like promotions, are an element of price. self-selection is also important from a customer acquisition
Shipping fees may reduce order volume because higher deliv-perspective. Shipping fee schedules that provide incentives
ery surcharges increase the sacrifice asked of the consumeior certain order sizes are likely to attract prospective cus-
without changing the utility of the products received. How- tomers with corresponding order size preferences. Along-run
ever, there are important reasons for investigating the rela-benefit of a structure that waives shipping for large orders
tionship between order incidence and shipping fees. First, might be a customer base largely comprised consumers with
the level of experimentation occurring in the marketplace innate preferences for large order sizes.
(CNN.com 2002Courogen 200Rsuggests that there is sig- Shipping fees may also affect order size through their rel-
nificant uncertainty regarding the elasticity of demand to ative or percentage impact on consumer expenditures. Ship-
shipping fee levels. Second, while shipping fees are an ele-ping fees often resemble two-part tariffs in which the shipping
ment of price, S&H fees are an example of a partitioned price fee represents a fixed fee and the consumer then chooses a
where total price is divided into a base price and a secondaryquantity of merchandisdlan 1987%. Flat or fixed shipping
surchargeMorwitz etal. (1998gxamined theimpactof parti-  fees can act as quantity discounBo{an and Simon 1996
tioned pricing structures in a laboratory setting and found that since customers who prefer larger orders receive better value.
partitioned prices can lead to more favorable evaluations of For example, if shipping fees are a constant $5, a customer
an offering because consumers tend to underweight the secbuying $100 of merchandise is pagia 5 percent surcharge
ond component of price. Since shipping fees are not directly while a customer buying $10 of merchandise is paying a 50
associated with merchandise and are often added at the engeercent surcharge.
of a transaction, they may be overlooked by consumers. The More generally, graduated schedules with discontinuous
partitioned pricing structure of shipping fees may, therefore, fee changes can have complex effects involving both order
moderate consumer response to S&H fees. An alternativesize penalties and quantity discounts. For example, a schedule
hypothesis is that the increased attention to shipping fees inthat charges $5 to ship orders of less than $50 and $7 to
the online environment may heighten the salience of theseship orders above $50 provides quantity discounts as orders

fees to consumers. increase from $0 to $50. At the point where an item causes the
$50thresholdto be crossed, the shipping schedule inflicts a $2
Order size penalty. As order amount increases beyond $50 the shipping

fee structure again acts as a quantity discount.

Anotherimportant characteristic of shipping fee schedules  In contrast to the notion that consumers “optimize” by
is that shipping charges often impose an element of nonlinearminimizing the percentage impact of shipping fees, there is
pricing on otherwise straightforward transactions. By impos- research that suggests consumers often behave sub-optimally
ing extra charges (or providing discounts) based upon orderin these types of situations. Specifically, there is evidence that
size thresholds, shipping fees can change the marginal priceconsumers have difficulty with proportionality calculations
of incremental units of merchandise. Furthermore, while (Capon and Kuhn 1982nd often make suboptimal choices
nonlinear pricing is a common practice in a wide range of when confronted with nonlinear pricing schedul®kifes
industries Dolan and Simon 199@&nd has been extensively 2000. These types of errors would moderate the impact of
studied using analytical methods (3&@son 1993, there is shipping fees on order amount.
limited empirical research examining consumer reactions to

nonlinear pricing schemekégwis et al. 200h Customer acquisition and retention
Previous work focused on empirically measuring the
effect of nonlinear pricing schedules includes workTiogin Another salient question is whether shipping fees differen-

et al. (1987, 1989j}hat studies the selection of telephone tially influence customer acquisition and retention. Customer
calling plans by residential users. These papers utilize nestedacquisition and retention are areas that are receiving increas-
logit models to replicate the multilevel structure of a con- ing attention from researcher§homas 2001 Reibstein
sumer first choosing a rate plan and then subsequently choos2002 Niren et al. 1998 Jones et al. 2000Lewis 200J.
ing the level of calling. An interesting finding in these papers However, the joint analysis of acquisition and retention is
is that self-selection mechanisms can make it difficult to often difficult since it requires specially tailored datasets.
increase revenues because consumers tend to switch to flatPure aggregate-level data often lack sufficient detail regard-
rate plans in response to increased usage charges. ing activity by prospects versus repeat buyers while panels of
This finding provides empirical support to an extensive individuals typically lack the necessary aggregate measures.
analytical literature\Wilson 1993, which suggests that con-  Our data, detailed in the next section, include sufficient aggre-
sumers will alter behavior in response to nonlinear pricing gate and individual level data to assess both repeat buying and
schedules. The implication is that shipping fee schedules thatacquisition rates.
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Table 1
Descriptive statistics
Schedule 0 Schedule 1 Schedule 2 Schedule 3 Schedule 4 Schedule 5
(Days 1-40) (Days 41-137) (Days 138-200) (Days 201-328, (Days 329-349)  (Days 488-502)
350-487)
Shipping fees for various order sizes ($)
0-50 3.99 4.99 4.99 2.99 0 5.99
50-75 0 6.97 6.97 4.99 0 7.99
75 plus 0 0 8.95 4.99 0 9.99
Average price ($) 1.96 1.91 1.89 1.92 1.90 2.16
Average order $64.68 (11.93) $56.05 (8.79) $48.28 (7.00) $46.04 (8.67) $54.16 (8.47)
Orders receivet] .089 .082 .093 .140 .025
Customers acquired .059 .045 .044 .072 .006
Inter-purchase time in weeks 3.43(2.57) 3.77 (3.19) 3.89(3.91) 3.70(3.30) 3.55(3.51)

@ Numbers of orders and customers acquired are given as a percentage of the existing customer base. The average price is the average price of the top
selling UPCs over the entire data collection period. The variation in this measure is primarily due to weekly promotional activity.

The partitioned pricing work dflorwitz et al. (1998 may to purchase smaller quantities would mean the policies that
provide an explanation for possible differences in behavior tend to encourage customer acquisition would also result in
between existing and prospective customers. One initial con-smaller order sizeReichheld and Teal (1996jovide empir-
jecture is that differences in experience may lead prospectiveical evidence that customer expenditures tend to increase with
customers to be more likely to systematically underweight time as a customer in wide range of industries. Marketing
shipping and handling fees. This conjecture is based on thepolicies that increase customer acquisition may, therefore,
finding (Morwitz et al. 1998 that the second part of a par- have the unintended effect of reducing average order size.
titioned price is often underweighted. This underweighting
may be more likely to occur with new customers since exist-
ing customers, through previous experience with the firm, Data
will be more familiar with total expenses. Based on this rea-
soning, repeat buying may be more sensitive to shipping fees The data examined are from an Internet retailer specializ-
than customer acquisition. ing in non-perishable grocery and drugstore items. Special-

Implicit in the preceding argument is the belief that con- ization in non-perishable items allows the firm to pursue a
sumers learn or resolve uncertainty through the act of pur- logistics system that is fairly different from most online gro-
chasing. Similarly, consumers may evaluate an initial trans- cers but similar to other online retailers. Unlike most online
action fully aware they are uncertain of product or service grocers, the firm operates from a single distribution center
quality (Cyert and deGroot 197®&0hen and Axelrod 1984 and uses third-party delivery services. The dataset includes
In models based on utility theory, a common assumption is information on daily orders for the retailer’s first 502 days
that individuals know their utility functions and can calcu- of operatior? Over the course of this time period, the firm's
late the utility to be gained from any choice. In reality, initial customer base increased from 0 to more than 30,000, and
purchases may involve a significant element of risk. the average order size over the 502 days was $51.20. An

In many circumstances, including our empirical setting, important aspect of the data is that the firm experimented
online retailers emphasize merchandise with well-known with multiple shipping fees schedules. Descriptions of these
brand names. Lack of experience with the firm may, there- schedules and additional summary statistics are provided in
fore, lead prospects to be especially focused on a firm's Table 1
shipping policies since the majority of the uncertainty asso-  The dependent measures of interest are the number of
ciated with a purchase is related to the service provided by daily orders received from the established customer base,
the retailer rather than with the quality of the merchandise. the number of new customers acquired, the average order
Because the perceived risk of ordering is expected to besizes for new and repeat customers, and the net subsidy
greater for prospects than experienced customers, prospectfrofit) related to shipping. The first four of the measures
may be more sensitive to shipping fees. These contradictoryare self-explanatory while the shipping subsidy merits fur-
conjectures, based on the effects of partitioned prices andther explanation. As noted, many e-retailers have subsidized
initial uncertainty, highlight the need for empirical study of shipping fees by providing shipping services at prices below
customer acquisition. actual shipping costs. Any discussion about the relationship

The notion that prospects may be less certain about thebetween shipping fees and profitability consequently needs
retailer can also have implications for average order size.to consider gains or losses related to the shipping function.
Since prospects are more likely to be uncertain about quality
of service, new customers may select relatively small initial - Order volume was very low during the first schedule. The first 40 days
purchases to mitigate risk. A tendency for new customers of data are not used in the estimation.
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The dependent measure we consider is the difference betweeffable 2 o
the fees paid by the consumer and the firm’s marginal cost Covariate descriptions

17

to ship the product. This means we consider only the firm’'s

Definition

expenses for shipping services and do not incorporate fixedprice ¢)
costs associated with the logistics function.
The various S&H schedules used by the firm are detailed in E-mail couponsk)
Table 1 The table lists each schedule by number and reports
the fees for shipping various order sizes. For example, Sched-
ule 1 charged $4.99 to ship an order of less than $50, $6.97Customer base (CB)
to ship an order of between $50 and $75, and $0 to ship an
order that contains at least $75 worth of merchandise. Sched-Customer base squared (&8
ule 1 is of particular interest because it includes an element
of decreasing per unit fees, or order size incentives, since the
largest order size category is assessed the lowest fee. Scheanner advertising (Ad)
ules 2, 3, and 5 may be described as increasing fee schedules.
These schedules primarily differ in terms of the magnitude Shipping fee for a small order
of the fees charged. Schedule 3 charges the lowest fees whil%h(iﬁ;sr’lns'?ee or a medium
Schedule 5 charges the highest (approximately double the ~der (SHoeq
fees charged in Schedule 3). Schedule 4 is unique since allshipping fee for a large order

Average daily price of 50 top-selling
items
Binary variable that indicates an
e-mailed coupon providing a 10
percent discount on merchandise is
available to existing customers

The number of individuals who have
previously purchased
CB2. This term is included to reflect
that as a customer base grows, it may
also include a growing number of
non-active customers

Number of click-throughs from
banner ads each day
Surcharge for shipping an order of
less than $50
Surcharge for shipping an order of
between $50 and $75
Surcharge for shipping an order that

order sizes are charged the same fee, and the fixed fee for all (SHig) exceeds $75
order sizes is zero.

Table lalso provides summary measures of consumer Tapie 3
demand for the shipping schedules. The table includes thecorrelation of shipping fees and prices
average order size and information concerning daily orders spipping fee

and customer acquisition rates. Daily orders and customersg

Correlation with price p-value (HO:p=0)

; : e .047 306
acquired are given as a percentage of the existing cus-SHer g 043 342
tomer base to account for differences in the size of the sSHy 122 .068

customer base at the times when each shipping schedule
was employed. These summary measures provide some evi-

dence regarding the conjectured relationships between ship-of shipping fees, the firm could balance reduced merchan-
ping fees and consumer demand. For example, the freedise prices with higher shipping fees or vice versa. Alterna-
shipping policy generates the highest levels of order inci- tively, shipping fees and prices may be managed separately.
dence while Schedule 1, which involves order size incen- Table 3provides the correlations of the pricing variable and
tives, results in the largest average order sizes by more tharthe shipping fees for each order size. There is little correla-
$8. Table 1also lists the average and standard deviation tion between the fees for shipping small and medium orders
of inter-purchase times that occurred during each shipping and product prices. There is some evidence of a significant
schedule. correlation between the fee for shipping a large order and

In addition to the shipping fees, the data include informa- merchandise prices. However, in all three cases the direc-
tion about several aspects of the marketing mix. Descriptions tion of the correlation is positive. This indicates shipping
of the available covariates are giverTible 2 Akey market- ~ fees and prices tend to move in the same direction. This
ing mix variable is the pricing variable, which is computed as is at odds with the idea of allocating a fixed total price
the average daily price of the 50 top-selling items over the data between product and shipping and more consistent with a
collection period, which provides a measure of weekly price Strategy of influencing demand by altering the overall price
levels and promotional activity. In addition, we have informa- level.
tion related to e-mail-based promotions, banner adverfising
and the size of the customer base.

An additional factor worth considering is the possible rela-
tionship between the different marketing mix factors. In the
classic partitioned pricing case described\bgrwitz et al. Our discussion thus far suggests shipping and handling
(1998) the firm decides the allocation of a fixed total price feescanhave multiple and potentially conflicting effects. This
to the product and to the required surcharge. In the casefinding makes the design of a shipping fee schedule a com-

plex task that requires balancing order incidence, order size,

. shipping revenues, and customer acquisition. It is therefore
3 The data on banner advertising is the number of customers that click- ppIng R

through to the firm. This measure is, therefore, an outcome of advertising necessary to SlmU|_taneOUS|y examiné t_he 'mPaCt of shipping
rather than a direct indicator of the advertising effort and is included as a f€€S on these multiple outcomes. In this section, we present

control variable. our empirical specification and the estimation results.

Empirical analysis
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Empirical specification fees, the order size penalty terms, and the e-mail promotions
indicator. This equation also includes terms that reflect the
Our empirical specification includes equations for repeat size of the customer base and the square of the customer base.
buying, customer acquisition, purchase quantities (for repeatThe quadratic formulation is included to account for dimin-
and new customers), and shipping contribution. The equa-ishing effects of customer base size due to growth in inactive
tions are treated as a system in an effort to control for possiblecustomers over time. To account for shipping fee reference
relationships between the dependent measures. Before weffects, the equation also includes the shipping fee change
detail the specific equations, we discuss issues related to thevariable, interactions between the change variable and the
inclusion of the shipping fee covariates. weeks since a policy takes effect, and the squared number of
For the empirical specification, we do not use the shipping weeks. The weeks and squared weeks are included to account
fees directly as covariates. Instead, we use a specificationfor the possibility of diminishing reference effects over time.
designed to account for the two-part pricing and order size
incentive aspects. We define the value of shipping an order of RPUY= 1+ B1.p P + B1.basSHbase+ B1.medSHPEMhed
less than $50 as the level of base shipping charges. The other +B1,IrgSHpeng + B1,csCB+
shipping fees are then used to create variables that reflect theIB1 c2CB2 + B1.EE + B1.ASHA + B1 awk SHA ®)
penalties (or incentives) associated with larger orders. The ™

2
resulting three variables are defined below in Hd3, (2) XWK + By awk2SHA x WK= + &1

and (3) The expression for customer acquisition (CAcq) given in
SHyase= SHsmall (1) Eq. (7) includes the shipping,. pricing, and customer ba§e
terms but excludes the e-mail coupon and reference price
SHpemed = SHmed — SHsmall (2) terms. The e-mail-based coupons are excluded because the
SHpemg = SHrg — SHmed 3) offers are distributed only to existing customers. The logic

for including the customer base terms is somewhat different
We also define a set of variables to capture possible ref- for the customer acquisition equation than in the repeat buy-

erence effects related to the shipping fees. As with other ele-ing equation. In this equation, the customer base terms are

ments of the marketing mix, shipping fee policies may create meant to account for word-of-mouth effects. The customer

expectations of what shipping fees should be. As such, ship-acquisition equation also includes the number of customers

ping fee policies may create reference effetalyanaram who visit the site by clicking on a banner advertisement.

and Winer 199%that can magnify response to changes in

shipping fee structure. In other words, consumer reaction to CACA = B2 + 2,p P + B2 baseSHpase+ B2.medSHPEMed

a shipping fee schedule may be based on both the current fee + B2.urgSHPeMg + B2.adAd + B2.cCB
structure and also some function of the past fee structure(s). ’ ' '
As a summary measure we define;Skb be the sum of the + ,32,(;52CBZ +e (7

three order size fees. The equations for average order size for existing customers

SHot = Z SH (4) {Amount (exist} and new customer§Amount (new} are
given in Egs,(8) and (9)and include the shipping fee vari-

ables and the pricing variable. The expression for existing

This variable is used to compute a change infees vafiable ' customers also includes the shipping fee reference terms and

k € {smallmedIrg}

SHA as the e-mail coupon variable.
SHA = SHtOkur — SHtOprey () Amount (exist)= B3 + B3 base>Hvase+ B3, igSHpenmy
We also create variables that interact the shipping fee 483 medSHpPEMed+ B3 pP + B3, ASHA+ (8)

change with the number of weeks (WK) since a change (B2.awk SHA x WK) + (B3 swik2SHA x WK?) + &3
occurred{SHA x WK and SHA x WK?}, ’ ’

Eq. (6) models the number of daily orders received from Amount (new)= B4 + B4 baseSHbase+ Ba4,irgSHPENMg
the existing customer base (Rbuy) as a function of the average + BamedSHPEMed+ Bap P + €4 9)

price of the 50 top-selling items, the base level of shipping
The equation for shipping contribution (Ship$) includes

Ao ) ) the three shipping variables and the overall average daily
This is an imperfect measure since, for example, if a schedule change . .

involved the fee to ship a small order increasing by $1 and the fee for a large order size. The S_h'Pp'”g fee_terms ?‘ddress the revenue col-

order decreasing by $1, the @Herm would indicate no change. Another  lected by the shipping function while the average amount

intuitive specification would be to use all three shipping fee changes and term impacts the cost side.

the corresponding time interactions. This approach adds eighteen additional

parameters but did not meaningfully improve model fit. For example, inthe Ship$= S5 + 5 haseSHoase+ B5,IrgSHPEMy
two-stage estimates, the use of all shipping fee changes and time interactions
results in a lower adjusted R-Sq for the repeat buying traffic. + B5,medSHpPEMed + B5 amAmount+ &g (10)
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Table 4

Predicted effects

Variable Repeat buying Customer acquisition Order size (existing) Order size (new) Shipping
contribution

Price P) Negative Negative ? ?

E-mail Couponsk) Positive ?

Customer Base (CB) Positive Positive

Customers Squared (CB Negative Negative

Banner advertising (Ad) Positive

Shipping fee for small order (Sk) Negative Negative Positive Positive Positive

Penalty (Skhed— SHsm) Negative Negative Negative Negative Positive

Penalty (Shlg — SHmeq) Negative Negative Negative Negative Positive

Ship fee change (Sh) Negative Positive

SHA x WK#? ? ?

SHA x WK? ? ?

Average amount

2 Number of weeks.

The discussion in the “Literature” section and descriptive equations. Second, it may be beneficial to account for the
statistics provided in the “Data” section enable some spec- possibility of endogenously determined explanatory vari-
ulation about the anticipated effects of each variable on the ables. For example, since price and demand are likely to
dependent measurégable 4lists the predicted effects of the  be simultaneously determined, it may be necessary to treat
covariates on each dependent measure as positive, negativehe price measure as an endogenous variable. The issue
or a question mark. Question marks indicate that we lack with using endogenous variables as explanatory variables
sufficient theoretical arguments to make a prediction. Blank is, because the endogenous variables are determined within
cells indicate that the covariate is not used to predict a given the system, they may be correlated with the residual terms.
dependent measure. If this is the case, the use of OLS will result in param-
eter estimates that are biased and inconsist&ntefmiya
1985.

To account for these two concerns, estimation of the sys-

The specification of a system of simultaneous equations tem of equations is conducted using three-stage least squares
necessitates the use of two technical refinements relative to(Amemiya 198%. Three-stage least squares accounts for
OLS estimation. First, the estimation needs to be adjustedcorrelations between equations and enable the use of instru-
to consider the possible correlation between the various mental variables for endogenous factors. For our application,

Estimation

Table 5

Estimated coefficients

Variable Repeat buying Customer acquisition Average order Average order Ship fee
incidence (repeat) (new) contribution

Intercept 114.57" (39.20) 106.70 (48.30) 42.57" (12.24) 38.14" (9.45) —6.44™ (0.25)

Base shipping —7.80" (3.34) —1.76 (2.11) 3.71" (0.51) 1.32" (0.32) 0.68™ (0.04)

Ship premium (med) —0.96 (1.79) —2.77 (1.60) —1.73" (0.28) —2.95" (0.22) 0.69™ (0.02)

Ship premium (large) —1.44" (0.62) —2.04" (0.66) —0.52" (0.17) —2.03" (0.12) 0.43" (0.013)

Price @) —50.44" (21.60) —59.87" (25.42) 0.91 (6.34) 5.82 (4.93)

E-mail coupon E) 22.62" (5.45) 0.39 (1.71)

Customer base (CB) .0087 (.0015) 0.014™ (0.0012)

Customer base squared (B —6.31x 1078 -3.0x 1077

(4.64x 1078) (3.3x10°8)

Banner advertising (Ad) 0.09 (0.077)

Ship change (SH) 0.12 (0.40) 0.018 (.12)

WK x ship change 0.067 (0.088) 0.091(.026)

WK2 x ship change —0.0030 (.0056) —.0045™ (.0013)

Average amount —0.019"
(0.0052)

Observations 462 462 462 462 462

Two-stager? .905 .760 .500 .649 .891

System weighted? .789

* p<.l.
* p<.05.

Hekek

p<.01.
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Table 6

Selected elasticitiés

Variable Incidence Test of equivalence
Repeat buying Customer acquisition

Base shipping —0.288 —0.090 F=1.58 p=.201)

Ship premium 1 —0.024 —0.093 F=4.64 p=.031)

Ship premium 2 —0.035 —0.069 F=4.15 (p=.042)

Price -1.190 —1.959 F=1.50 p=.221)

Variable Average amount Test of equivalence
Repeat customers New customers

Base shipping 0.206 0.073 F=11.27 p=.0008)

Ship premium 1 —0.064 —0.109 F=28.28 p=.0001)

Ship premium 2 —0.019 —0.075 F=89.39 p=.0001)

Price 0.032 0.207 F=0.59 (p=.4435)

a Elasticities are calculated at the mean value of covariates. Significance tests are conductedi$asg afithe joint hypothesis of elasticity equivalence.

average order size and prices are treated as endogenous varsigns suggest word-of-mouth effects increase with the size

ables with lagged values of each quantity used as instrumentsof the customer base, but again the effect is less than linear.
The insight behind the use of lagged variables as instrumentsThe banner advertising term possesses a positive sign but is
is that the lagged measures are predetermined (not simultahot significant.

neously determined) and are, therefore, uncorrelated with the

error terms. The resulting parameter estimates are presente@rder size results

in Table 5 The third and fourth equations model average daily order
size for repeat and new customers. Both expressions yield the
Order incidence results same pattern of signs for the base shipping fee and shipping

In the equation for repeat buying, the price and the ship- penalty terms. The coefficient for the base shipping fee is
ping fee terms are negative. These terms are significant withpositive and significant while the coefficients for the terms
the exception of the shipping premium associated with a thatreflect the order size penalties are negative and significant
medium-sized order. This is not surprising given the primary for both populations.
effect on order incidence is expected to be through the base These results are consistent with our conjectures about
shipping fee term. The penalty terms are less salient becausehe effects of the two-part tariff structure and discontinuous
consumers can avoid the penalties by limiting order size. The nature of shipping fees. The base level has a positive sign
estimated parameters for the e-mail coupons and the size obecause as order size increases the fixed nature of the base
the customer base are positive and significant. The squaredee results in quantity discounts. The negative signs on the
value of the customer base is as expected (negative) but is nopenalty terms imply that shipping fees are not overlooked
significant. The pattern of signs for the customer base termswhen determining order size. In sum, both existing and first
are consistent with the notion that customer base size is positime customers respond to order size incentives and higher
tively related to order volume from the extant customer base base shipping fees lead to larger orders. In addition, a com-
but that the rate of growth is less than linear due to increasing parison of the two equations shows that new customers tend
number of inactive customers in the database. The shippingto place smaller orders. Price levels and e-mail coupons do
fee reference terms are all insignific&nt. not have a significant effect on order size.

The customer acquisition equation suggests that customer
acquisition is a positive function of the size of the customer nis shipping contribution
base and the level of banner advertising. In contrast, higher

shipping fees and prices reduce customer acquisition rates. The final equation relates to the per-order contribution of

Interestingly, while the shipping size penalty terms are sig- the shipping function. The results indicate that on a per-order-

nificant, the base shipping coefficientis not. The implication p5sjs, increased shipping fees resultin greater profitability (or
is that the steepness of a shipping fee schedule has a greatej; |east lesser losses). Average order amount is also included

impact on customer acquisition than the level of fees. The j, this equation and has a negative effect, indicating that a
customer base and customer base squared terms possess thgnsequence of larger order sizes is increased shipping costs.

same pattern of signs as in the repeat buying equation. Theserhjs finding is consequential in that itimplies consumer order
size decisions made in response to shipping fee schedules

5 In addition to the terms in the final model, other variables were tested. can also result in higher costs. The negative intercept in this

For instance, banner advertising response was not found to have asignificanﬁqUation_corresf)or_]ds to the expected shipping subsidy under
effect on repeat purchasing. a free shipping policy.
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Elasticities Table 7
Consumer demand contribution analysis
Itis also useful to evaluate selected results in terms of elas- Graduated fees Free shipping Free large
ticities. This is particularly true for our questions related to ($5,$7,99)  ($0,$0,30) (35, $7, $0)
customer acquisition and repeat buying ralele 6reports Orders 153.5 2256 188.9
elasticity measures for order incidence and expenditures forge"" C‘fgomers %%-%i 11%)1?) 1%i
new and existing customers. The order incidence elasticities . >oo. PWers ' : :
. . _~ Average order size ($) 51.32 47.47 64.22
rgveal that customer acquisition is significantly more SeNSi- shipping subsidy ($) 1.75 732 5.84
tive to the order size penalties. In terms of response to price Contribution per 11.08 457 10.21
and the base shipping level, we have only directional evidence ordef ($)
1700.88 1031.87 1888.21

that customer acquisition is less sensitive to the level of ship- Tota! contribution ($)
ping charges than repeat buying while customer acquisition ?# Assumes a gross margin of 25 percent on merchandise, which is approx-
is more sensitive to merchandise prices. imately the firm’s average gross margin.
The same results pattern holds for the order size elastici-
ties. Repeat buyers are more responsive to the base shipping The evidence suggests that higher shipping fees reduce
level while new customers are more responsive to the incen-store traffic and that order size incentives (penalties) result
tive or penalty structure built into the shipping menu. The inlarger (reduced) order sizes. We also find important differ-
greater effect of size incentives on new customer acquisi- ences in the responsiveness of existing and prospective cus-
tion rates and new customer order sizes may be due to seltomers. Customer acquisition, likely through a self-selection
selection. In addition to the nonlinear pricing aspects of the process, is especially sensitive to size penalties in terms of
shipping fee schedules altering marginal behavior, the sizeboth incidence and amount. Conversely, existing customers
incentive structures may fundamentally change the types ofare more sensitive to the base shipping fee level. These results
customers who are attracted. are salient for firms interested in balancing acquisition and
An additional analysis comparing the response to a $1 retention efforts.
increase in shipping fees relative to a $1 change in basket Interrelated equations make it possible to evaluate the
price was also conducté his analysis is conducted relative  overall impact of a variety of shipping fee schedules that may
to a base shipping policy that charges $5 to ship an order lesshave conflicting effects on different managerial go@idle 7
than $50, $7 to ship an order of between $50 and $74, and $9illustrates these tradeoffs by using the estimated equations
to ship an order containing at least $75 worth of merchandise.to forecast the overall effects of three alternative shipping
Interms of order incidence, the $1 increase in shipping fees ispolicies on customer demand. The policies include a “Grad-
predicted to reduce order volume by 6.2 percent while the $1 uated Fees” structure in which shipping fees increase as order
increase in basket price reduces order volume by 2.7 percentsize increases, a “Free Shipping” promotion, and a “Free
These results suggest that in contrast to the laboratory resultd arge” schedule that waives fees for the large order cate-
from Morwitz et al. (1998)the heightened attention to ship- gory. Each policy possesses weaknesses and strengths along
ping fees causes shipping surcharges to be overly weighted.with various dimensions of interest. The “Graduated Fees”
policy minimizes the shipping subsidy and results in the most
profitable orders. The “Free Shipping” policy results in the
Discussion highest overall order incidence and is the most effective pol-
icy in terms of customer acquisition. The “Free Large” policy
The growth of Internet-based commerce has increased theresults in the largest order sizes and the highest total daily con-
attention paid to shipping fees and other fulfillment issues. tribution. Conversely, each policy is outperformed by others
Researchers have examined how fulfillment affects customeralong certain dimensions. For instance, the “Graduated Fees
satisfaction{rocchia and Janda 2003eturn behaviorfless policy attracts relatively few new customers while “Free
and Mayhew 1997Hess et al. 1996Wood 200}, and Shipping” involves large subsidies and yields a small average
firm profits (Sawhney 1999Pyke et al. 2001l Laboratory order size.
research has also focused on how consumers evaluate parti- It should be noted that the preceding analysis is limited to
tioned prices such as shipping febfwitz et al. 1998. Our assessing the immediate contribution provided by customer
findings add to the literature by highlighting the relationship revenues. As such it does not fully address dynamic con-
between shipping fee structure and order incidence, customessiderations related to customer acquisition and potentially
acquisition, and order size. important operational costs. In general, the formulation of
the shipping fee structure for a given firm should consider
T _ o the relative costs of customer acquisition and retention as
This analysis is not conducted in terms of elasticities because of the \ya|| as the economics of the firm’s logistic system. Retailers

differences in the magnitude of the total prices. Specifically,enll percent ith | t t isiti inst ¢ b
change in shipping fees results in an incremental expense of 5 cents on a $ Ith low COSt customer acquisiion Instruments may bene-

shipping chargea 1 percent increase in merchandise prices would have a 50 fit fro.m avoic!ir?g. ”Free_ Shipping" promotions or .OtherWise
centimpact on a basket of $50 worth of merchandise. heavily subsidizing shipping. In terms of operational costs,
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