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Abstract

The study aims to describe the rdationship existing between eectronic commerce and business logigtics,
highlighting the impact that such a branch of the new economy will have on the logistics structures, in the
next future. The purpose of this paper is aso to identify the organizational modd characterizing the
outbound logigtics process and that will mogt likey be implemented by those companies that will be
succesful in the eectronic commerce (B2C) of “physical products’. In order to provide further design
advices, a specific section of this paper has been dedicated to the identification of the critical variables that
may influence the design of the logitics network, with specific reference to the logidtics “last mile’ issue.
The andyds of the combination of such variables has adlowed the formulation of a reference framework
which can easly be used to evduae the main digribution dternatives. direct (home) ddivery to find
cusomer vs. ddivery through a logistics platform (sales outlet, cross docking point, local distribution
center, etc.).With this framework it is possble to more accurately understand the relationships among
customer service requirements and cost leves, variables that can be managed by the network designer and
choices of the mogt effective way to perform the physiaca delivery service,

JEL Classfication Numbers: M1, M11, M19.

KEYWORDS: Logistic, E-Commerce, Busness to consumer.

* MARCO GOSSO Lecturer Technology Management Department at SDA Bocconi-Bocconi University School of
Management, Milan. Cemat-Executive Director, Logistic and Transportation Company. E-mail: mgosso@cemat.it.

** ALBERTO GRANDO (Corresponding Author) Associated Professor in the University Cattaneo of Castellanza.
Director-Technology Management Department, SDA Bocconi-Bocconi University School of Management. E-mail:
alberto.grando@sdabocconi.it. Tel. 0039-0258366502-Fax 0039-0258366891.




CONTENTS

0o 11 oA o o 3
SCOPE Of TNE PAPEN ... et e e e e e e e e 3
A proposal for formalization: thereferencemodd ... 4
A proposal for formalization: possible applications of the proposed modd........................ 10
Thecritical variablesin planning an optimum logistical Structure..............c.coovviieinnnnes 16
Conclusions and researCh ProSPECES. .. ... vu e e e e e e 24
R O BNICES. .. e e e e 26



INTRODUCTION!
Despite the fallure of some dot.com companies, the use of the Internet is still growing. Today, some 200

million people worldwide are online and, according to recent predictions made by Forrester Research and

De Loitte Research, by 2002 Internet B2B and B2C transactions will exceed 1050 hillion dollars (J.V.

Murphy, 2000, p.26).

Thanks to the Internet, companies will be able to smultaneoudy interact with a growing number of
customers, offering them a customized service. Such a new approach will be so radicd to question many of
the business rules determining companies competitive advantage .

Yet, the recent boom of dectronic commerce might be jeopardized by the logistics systems used to
complete the order-to- ddivery cycle, at least for those companies deding with “physica products’. Such
logigtics systems might prove inadeguate to satisfy the requirements of an innovative organizationa modd:

no more large ddiveriesto few and well-known destinations but many small ddiveriesto alarge number of
non recurring destinations, with a persondized customer service, available 24/7 and dlowing a rdiable
ddivery of products sourced from al over the world. Influential sources (Forrester, 2000; Deloitte, 2000)

recently reported that residentia deliveries generated by eectronic commerce have exceeded 1,5 million
packages per day, in 2000, and, athough the value of the orders connected to such ddiveries represents a
amal percentege of the total vaue annudly purchased by the find users, the ability to effectivdy and

efficiently manage severa hundred of million resdentid deliveries per year will be an ement criticd enough
to jeopardize the traditional approach to the physical distribution process (Forrester Research, 2000,

p.64).

The foreseen growth of eectronic commerce, therefore, cals for a criticd andysis of the logistics systems
currently used. This andyss should lead to the introduction of a new organizationd model as wdl asto a
dynamic redesign of the logistics systems dlowing companies to more effectively and efficiently manage
their physical distribution processes (Dabbiere A., 1999, p.14).

SCOPE OF THE PAPER

In order to highlight the focus of this work, it is important to specify that, first of al, the authors have
deliberately limited the scope of the work to a specific part of the wider eectronic business, i.e. the logigtics
component of the commercid transaction. By taking this gpproach, it has been decided to deliberately omit
the remaining aspects characterizing the commercid transaction, such as those related to communication,
payments, security, privacy, etc.(Scott W.G., 1999; Korper S,, Ellis J., 2000), aspects that, althuogh very
important, go beyond the scope of this paper.

Secondly, since it has been decided to focus the aitention on the logistics issues and, therefore, on the
implications related to the management of the physical flow of goods, the wide and diversfied world of
sarvices has deliberately been excluded by this work.

Thirdly, within eectronic commerce, it has been decided to concentrate on the “business to consumer”
segment, thus paying particular attention to the implications that this new way of doing business has on the
resdentia delivery process (an area whose growth seems to be serioudy threatened by the logistics
choices).

Findly, it isimportant to specify the fact that the work has been done considering the point of view of the
retailer. Neverthdess, in order to enrich the andlysis carried out, a number of comments related to the other

This paper is the fruit of aclose collaborative relationship between the authors.
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subjects involved in the supply chain (i.e. manufecturers, fina customers, logistics service providers, etc.)
have aso been included.

This paper has, therefore, a number of objectives that differ by nature and degree of complexity and that
can be placed a different levels.

Firg of dl, the study aims to describe the rlationship existing between eectronic commerce and business
logigtics, highlighting the impact that such a branch of the new economy will have on the logigtics Structures,
in the next future. The problem of effectively redesigning the logidtics flows is, in fact, particularly criticd in
countries like Italy where its infrastructurd characteristics may affect the success of companies which rely
on electronic commerce.

The purpose of this paper is d<o to identify the organizationa moded characterizing the outbound logistics
process and that will most likely be implemented by those companies that will be succesful in the eectronic
commerce (B2C) of “physica products’. In order to provide further design advices, a specific section of
this paper has been dedicated to the identification of the critica variables that may influence the design of
the logigics network, with specific reference to the logigtics “last mile’ issue. The andyss of the
combination of such variables has alowed the formulation of a reference framework which can essly be
used to evaluate the main digribution aternatives: direct (home) ddivery to find customer vs. ddivery
through a logigtics platform (sales outlet, cross docking point, loca distribution center, etc.).With this
framework it is possble to more accuratdy understand the relationships among customer service
requirements and cost levels, variables that can be managed by the network designer and choices of the
most effective way to perform the physiacd ddivery service.

A PROPOSAL FOR FORMALIZATION: THE REFERENCE MODEL

The choice of the most effective way to perform a physica delivery service (delivery of the ordered
product to end customers by means of a network of traditiond sdes outlets, or ddivery directly to the
customers  homes) is conditioned both by the standard of service offered to the end customer and the
rel ative economic advantages of these two organizationd dternatives.

Authors and pratictioners agree that last mile ddlivery isacrucia point of dotcom logigtica systems (Kumar
N., Vollmann T.E., 2000, pp.66-70); nevertheless, few specific research are published on this issue,
because of the difficulties in moddling and capturing dl the variadles involved in. Recentdy, some authors
developed interesting studies focused on smulation of urban delivery models (Rowat C., 1998; Punakivi
M., Saranen J., 2000, pp. 480-488).

The purpose of this paper isto offer ussful suggestions to supplier firms and their partners in the planning of
ddiveriesin this last section of the logigtic chain. We shdl firgt explain the methods that we have gpplied to
define the underlying eements used in modeing the system of variables and relations used to sdect the
mogt effective distribution system.

Although we andyze the problem from the point of view of the supplier, we shal dso consder the role of
the customer, who, as we shdll see, is not secondary. Given that the problem in question involves a service,
the issue of innovative physica digtribution methods ultimately involves the customer as well on account of
his pre-eminent podtion in the commercia rdaionship and determining influence on how the “sarvice’
agpect of the exchange rdationship is governed. It thus seems clear that, from the consumer’s point of
view, the choice between one dternative and another, if determined on an economicaly rationd basis,
depends on his perception of the vaue attributed to the price/service reationship, and this eement in turn
determines the choice between dternative didribution methods. This might seem obvious, but in fact the



chosen vauation method can include the “cost” associated with the contribution that the customer is willing
to make in the transaction, through his willingness to dedicate time and money to the “pick-up” (or
consgnment) of the ordered products from a logistics termina (whether it is a shop or smple distribution
point). In this perspective, the customer takes over some of the traditiona functions of the supplier in the
customer-supplier relationship, partidly replacing the latter and absorbing a portion of his logitics cods.
This willingness seems to be closdly linked with the vaue attributed by the customer to his own time and
money, which can vary in virtua terms from vaues close to zero to extremely significant amounts according
to the context in which the rdationship unfolds and the opportunity cost of the amount of time available for
the transaction.

We have made the foregoing observations smply in order to point out that even if we adopt the point of
view of the busness that markets the product, the need to take into account the principa variables in
question aso requires us to make assumptions about the hypothetical behavior of the consumer.

The complex operating structure underlying the variables consdered thus conditions our ability to modd the
range of choices for optimum dlocation of resources by the supplier firm in a detalled, effective, and
concretdy usable way. In order to smplify the following analyss, our description of the proposed model
begins with an estimate of the cost that would be incurred by the system in performing al secondary
physicd didtribution activities, where the service offered to the cusomer remains the same”.

As mentioned above, the underlying assumption of this study is that it is possble to offer useful suggestions
regarding the variables that can influence the dternative of direct digtribution from the distribution point, as
compared with physicd distribution through the intermediate stage of a peripheral node frequented by
cusomers (M). At the same time, asillugrated in Figure 1, the possibility of identifying the idedl territory of
the different periphera nodes (T) supplied by a digribution point (K), the distribution point itsdf with
respect to the others that can be profitably located in the selected market area, and the possible points of
convergence amongst these latter locations becomes critical.

In the firgt scenario, if the level of service offered by the secondary didtribution system were identicd for
both of the organizationd solutions consdered, the relative economic advantage of choosing one and not
the other would be reveded by making a smple comparison between the trangport codsts that the firm
would incur to make home delivery and the sum of the logistical costs (for warehousing, order preparation,
and trangport to the sdes outlets) incurred by the firm itsdf, and summed with those incurred by the end
customer in order to receive the ordered product®.

2 However, it seems clear that, in general, introduction of different levels of service by means of different combinations of
logistical alternatives does not change the variables, while the magnitude of the underlying quantities (costs and prices)
do change.

% In this regard, it has been observed that “The trade-off is thus defined by the possibility of covering the cost of
preparing the customer order and transporting it to his home at a cost less than or equal to the savings resulting from
elimination of the sales outlets’ (Pellegrini L., 1999, pg. 112).
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Figure 1. The interactions between distribution points, periphera nodes, and served customers.
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-
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From the point of view of the distribution firm, with the end customers (M) who purchase products from
(T) peripherd nodes (e.g. shops) operating in the area considered and supplied by the same distribution
point (K) for secondary distribution, it is more economicd to offer home ddivery of the ordered products
than to deliver them through shops when, for each secondary distribution point and where the totd
merchandise (Q) purchased by end customersis the same, the following condition is satisfied:

St(SgDdc) < StBdc

where St(SgDdc) represents the Direct Delivery Cost and StBdc represents the Brokered Delivery Cost;
thislatter cost isequa to St(Ccn + (Cfn + Cvn + Cps) + SgPpc), where:

SDdc (Direct Delivery Cost): cogt incurred to make al home deliveries of merchandise ()
ordered, per unit of time, by customers (m) normdly served by the t-nth shop, starting from the
digtribution point (k) located in the interested area. This cost depends on the product characteristics
(dengity of vaue, weight-volume, ingtalation requirements, etc.), the demand characteristics (nature of
order, product subgtitutability, etc.), nature of the market and the infrastructure Situation in the area
conddered (number of customers, spatid-temporad distance between the digtribution point and the
residences of the various customers, customer dendty per unit of geographical area, etc.).

Ccn (Cost of Ddivery to Shop): cost incurred to make ddivery of merchandise (Q) from the
digtribution point (k) to the t-nth shop operating in the area considered and successvely destined to
the customers normally served by this shop. This cost depends on the characteristics of the products
(dengty of vaue, weight-volume, ingtdlation requirements, etc.), the characterigtics of the restocking
process (amount and frequency of shop restocking, €tc.), the characteristics of the market and the
infrastructure gStuation of the specific area consdered (spatia-tempora distance between the
digtribution point and the various shops, €tc.).



Cfn (Fixed Shop Costs): fixed codts that are incurred to establish the t-nth shop's operating
inventory. These cogts are comprised by the renta or depreciaion cost of the property, furnishing
costs, generd and adminidrative expenses, etc., and largely depend on the geographical location of the
shop (downtown or suburbs), the structurd characteristics of the property, the type of business
operated (segment), and the organizationa structure of the shop.

Cvn (Variable Shop Costs): the variable costs incurred to establish the t-nth shop's operating
inventory. These costs vary according to differences in the volume of business handled by the t-nth
shop and thus depend on the nature of the product, orders handled, etc. A typical example of a
variable shop cost isthe cost of preparing orders.

Cps (Inventory Carrying Charges). this cost groups together the financia costs of carrying
product inventories at the t-nth shop, product obsolescence risk costs, and inventory insurance costs.
The variables influencing this cost item are comprised by the nature of the products (density of vaue,
depth of product range handled, etc.), characteristics of demand (nature of order, product
subdtitutability, etc.), and market characterigtics (predictability of demand, length of product life cycle,
efc.).

SPpc (Product Pick-Up Cost): cost incurred by customers (m) to pick up merchandise () at the
t-nth shop. This cost is incurred by the end customers when they decide to vigt shop (t) to purchase
the desired product. It is thus influenced by the nature of the products (vaue dendity, weight-volume,
etc.), the type of demand (nature of order, product substitutability, etc.), and the infrastructure Stuation
in the area consdered (spatia-tempora distance between the shop (t) and the home of the m-th
customer, customer’s possibility of combining other purchases during the same shopping trip, etc.). As
pointed out above, this cost can theoreticaly be brought to zero or assume an extremely high vaue
according to the value assgned by each customer to the generd utility of his own available time. For
those customers who are willing to pick up products in person because they have no vdid dternatives
in terms of time vaue, this cost will decline to the full advantage of the brokered dternative, whose
relative importance will increase. On the other hand, in the case of customers who assign a high vaue
to their time, the opportunity cost of using it will make direct delivery more desirable.

From the supplier's (digtribution firm) point of view, the cost incurred by its customers to pick up
ordered merchandise from the periphera logisticad nodes is not manifested in terms of an explicit
configuration, however sensible it might seem to imagine that the supplier firm must take account of this
component when planning its logigtics. But in the point of view of the customer, who has a very clear
idea of the vaue of his own contribution, we can imagine tha his preference between digtribution
dternatives (home ddivery or through sdes outlets) is influenced by a comparison between the
subjectively perceived vaue assgned by the customer (m) to the home dedlivery service (Svm), drictly
related to the Product Pick-up Cost, and the cost he sustains for the two dternatives. In the scenarios
just described, this cost is equd to the price paid for home ddivery, in the first case, and the sdes price
of the product charged by the shop plus the value assigned by the customer to the time necessary to vist
the shop and pick up the ordered merchandise, in the second case'.

* On closer look, the value attributed by the customer to his own time is also revealed by home delivery, where the
customer incurs an opportunity cost associated with the time slot assigned by the supplier for delivery (see section 8
below). In labor terms, this cost is considered negligible in consideration of the efforts made by distribution firms
steadily to reduce the length and increase the number of these slots; it also seems evident that areliable estimate of this
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In this sense, the system of variables a play is completed as follows:

Supplier’ s point of view

< >
Ccn + (Cfn+ Cvn + Cps)
DAC+p’ < —-mmmmmmmmmmm +p” +Ppc<Vsm
Q
D S >

Customer’ s point of view

Where:

p’, p” = margins assgned to the two digtribution aternatives, respectively;

Ddc + p’ = price of home delivery;

Cen + (Cfn+ Cvn + Cp)

------------------------------- + p” + Ppc = price of brokered delivery and product pick-up cost;.

Vam = subjective value assgned by customer to home ddivery service.

It is possible to create a graphic representation of this economic opportunity equation. As illustrated in
Figure 2, a Cartesan plane is used to show the relationship between the spatia-tempord distances that
separae the local digtribution point (placed at the origin on the x-axis) from the t-nth shop and the various
end customers (m) who are normally served by the t-nth shop, with the costs incurred by the system.

To facilitate reading of the graphsillustrated below, Box 2 defines the symbols used.

Box 2. Key to symbols

T = Peripheral logistical nodes (shops or distribution points) =t1, t2, tn

K = Distribution point = k1, k2, kn

M = End customers = m1, m2, mn

Q = Quantity of merchandise delivered per unit of time to a peripheral node (tn) or, alternatively, to an end customer (m1,

mn) in the respective amounts (g1, g2, gn)

d = spatial-temporal distance from distribution point K: dt, dm1, dm2, dmn = shop and customers located at specific

distances from distribution point k1, respectively

a = angular coefficient that expresses the variation in costs for transport to shops according to differencesin the spatial-

temporal distance from the local distribution point

b = angular coefficient that expresses the variation in home delivery costs according to differences in the spatial-
temporal distance of homes from the local distribution point

p' = price curvefor homedelivery (p1' = variation of curve)

p" = price curve for shop delivery (pl” = variation of curve)

¢’ = cost curve for home deliveries

¢” = cost curve for shop deliveries

p' = profit margin for home delivery

p’ = profit margin for shop delivery

cost isimpossible due to its nature (opportunity cost), as compared with the nature (out-of-pocket cost) of the transport
cost component in the alternative case of pick-up at the shop.
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Figure 2. Digtribution costs and logigtical aternatives
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The local digribution point k, any shop t belonging to the area of k, two customers m1 and m2 residing in
the area normally served by t and who are respectively located a the minimum and maximum spatia-
tempord distance separating the end customers from digtribution point k, and the cost Ck to start up
distribution point k, cost Cn incurred to make ddivery of product (Q) from distribution point k to shop t
can be represented by the ssgment linking Cta and Ck. This assumption discounts the smplifying
hypothesis of considering the transport costs as proportionate to the spatia-tempora distance covered by
the vehicles. Furthermore, this proportion is characterized by its linear trend, in other words, a constant
angular coefficient a . Nevertheless, such an hypothesisiis redtrictive (and shall be discarded later), snce in
redity transport costs often vary in non-linear fashion according to the spatid-tempord distance that
separates the origin from the delivery destination.

The costs (Cfn+Cvn+Csp) can instead be represented by the segment that links Ctawith Ctb.

Therefore, the cost of making a ddivery of merchandise g from the shop to the customer m is expressed by
the segment with value Ctb, to which must be added the cost (Ppc), which is dso associated with
subjective components incurred by the customer in order to pick up the products purchased from the shop
most convenient to him. Alternatively, the overal cost of ddivering merchandise Q from distribution point k
directly to the homes of the various customers is expressed by the sum of the codts of the various ddliveries
to the individud customers, in the radicd scenario illugtrated in the figure, where the entire home-bound
digribution is ddivered directly from the didribution point and no mixed digtribution including shops is
provided for. If, as often happens, the two forms of distribution are not considered as absolute aternatives,
but rather manageable in complementary fashion, unsaturated and otherwise uncompensated fixed costs
must be added to these cogts for dl the shops exigting in the territory of distribution point k°.

® Thisis an important point and will be brought up again in figure 7 below in regard to the “ E-commerce Trap.”
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Furthermore, it is assumed for the sake of smplicity and by andogy with the cogts of home delivery that the
cods incurred to make individud home ddiveries vary linearly according to variaions in the spatid-
tempora distance that separates the individua customers from distribution point k.

Thus, angular coefficient b expresses this very relation between costs and spatial-temporal distances.
Angleb isnormdly greater than a due to the different type of vehicles used to make the ddiveries and the
different saturation of available loading capacity on these vehicles, on account of the different types of
packing materias used for the products to be ddlivered.

Moreover, the larger the conversion ratio characterizing shop t, the greater b will be than a, in other
words, the more end customers that can be served with the same quantity of product delivered to the shop
Q).

Findly, if the costs (Ppc) sustained by the end customers to pick up products at shop t are represented by
points insde the polygon that connects the vertices Cm1’, Cm2', Cm1’, and Cm2”, the most economical
solution for the customers is to pick up the products a the shop®’. Otherwise, the most efficient
organizationa gpproach is home ddlivery.

A PROPOSAL FOR FORMALIZATION: POSSIBLE APPLICATIONS OF THE PROPOSED
MODEL

At this point, if we diminate the smplifying hypotheses made hitherto, we can prepare a new graphica
representation of the economics of the two digtribution aternatives in congderation here. This new Stuation
is summarized by the curves shown in Figure 3, where the price curves (p' and p”) are placed next to the
cost curves for the two didtribution dternatives. As appears in this figure, the curves describing the costs of
trangporting the products from digtribution point k to the generic cusomer m and the generic shop t,
regpectively, do not have a linear but rather accderating trend. The underlying assumptions for this
representation stem from well-known logigtical inefficiencies that penaize door-to-door ddivery with
respect to store ddlivery, such as the greater amount of time needed for unloading and delivering orders,
more problematic saturation of trangport vehicles due to the configuration of the orders and the need to
respect a certain loading order (to avoid lengthening stop times for unloading ddlivery merchandise).
Furthermore, when the same type of serviceis requested, expressed by the capacity of satisfying customers
located at steadily increasing spatid-tempora distances from distribution point k with the same lead-times,
it is possble to imagine the use of fagter, and thus more costly vehicles as the distance to be covered
increases. The curve expressing the price for direct ddlivery is andogous to that for a curve parald to that
for codts, if the digtributing firm decides to maintain a constant return for each delivery to customers located
within the shop's territory when determining its rates. It is aso assumed that the price curve reflects
economic rationdity only when it exceeds the cost curve (p'>c') and continues above the latter, probably
in step-wise fashion (rate increases according to increasing spatial-tempora distances), to the point where
the need to cover exponentia increases in costs would result in rates that are unacceptable to the customer
(c>p’). On the other hand, in regard to the dternative of store delivery, where the supplier cost (C”) is
invariable with respect to the spatid-tempora distance between the t-nth shop and the m-th customer,

® In theoretical terms, the areain question would be comprised by the triangle Cm2’, Cm2”, and Cm3; however, given the
working hypotheses, in regard to the location of the two customers at the minimum spatial-temporal distance dml1 and
the maximum distance dm2 from the distribution point k, in the case examined here, the area is limited by the polygon
described in the text.
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price p” is congant (with p’>c”). In this case, the willingness to choose the dternative of brokered
digtribution is dedrable for those customers for whom the margind cost incurred to pick up the
merchandise (Ppc) is less than the difference of the distance between p’ and p”, for each point on the x-
axis between dm1 and dm?2, or, as dready pointed out, for values that can be placed inside the polygon
pml’, pm2’, pm1’, and pm2".

The comparison of the cost curves (€' and ¢’) associated with the two digtribution aternatives and the
associated price curves (P e p’) enables us to identify the areas defining the margins associated with the
different distribution methods (p’ and p”), asillustrated in Figure 3.

Figure 3. Codts, prices, and margins for the two logistical dternatives

A

C)
Cost
Price

p,

o

Ck
dml dt dm2 dmn Spatia-temp.dist.

The price movements illugtrated in Figure 4 show how areduction in p’, with al other conditions remaining
equd, limits the area in which the customers will find it economicd to vist the shop (from dml to dm?l’),
making home ddivery economica for them, even in the assumed case of zero pick-up cost (Ppc = 0); in
contrast, with a reduction in p”, the willingness to request home ddivery will obvioudy fdl off, thereby
expanding the area where brokered ddivery is economica (from dml to dm1”).

These observations, based on the intersections of price curves, cannot be extended to customers residing
a a spatid-tempord distance greater than dml1’ (in the graph, to the right of dml); for these latter
customers, in fact, the willingness to choose dternative ddivery solutions necessarily involves an estimeate of
the shop product pick-up cost Ppc.
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Figure 4. Price movements and the most economical choice
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Area of economic pick-up from shop

In this case, we can imagine that the cost incurred by a hypothetical customer m to pick up the products
ordered from shop t varies linearly according to the distance between the customer’s residence and the
selected shop and is conditioned by the subjective value assigned by the customer to his own available
time. Therefore, in the diagram the segment representing the cost Ppc incurred by each customer may vary
in length according to the combination of the two components mentioned above (spatia-tempord distance
of the customer’s home from the shop considered and the vaue assigned by the customer to his own time).
By way of example, compare the two cases illustrated in Figure 5. Even in the same scenario expressing
the didribution dilemma, the first (case @) refers to customers who attribute a high vaue to their own time,
while the second (case b) represents the opposite Stuation.

These examples illugtrate how attribution of increasing vaue by cusomersto their own time causes the area
of economica home ddlivery to grow and with it, where other conditions are equa,, the overal profitability
associated with this distribution aterndtive.

On the other hand, the less value customers assign to their own time, the greater the apped of brokered
solutions, and thus the margins from said solutions is assured. Our purpose here isto point out that al those

12



customers who are characterized by an ordered product pick-up cost at the shop (Ppc), represented by a
point that can be placed on the diagram indde the area defined by points pm1, pm2', pm2” and the curves
p and p’’, will prefer product ddivery at shops, while al the others will prefer home ddlivery. Furthermore,
snce the area ddimiting the dternative choice is the result not only of the costs but dso the rate policies
goplied by the firm sdling the product, a Smple variaion in prices can heavily influence and/or condition
customer preferences for the two distribution dternatives, as well as the overdl margin that the firm can
redize.

Figure 5. Choice of ddivery and vaue of customer pick-up time.
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These congderations lead us to make further consderations about the possibilities of using the proposed
model. The variability of costs and prices, represented by the trend of the curves in question, offer us
another angle of interpretation that can identify the area of influence that can be reasonably attributed to a
shop and a digribution point. For the initid hypotheses illustrated in Figure 6, the area served by the shop
dt is represented by the customers residing within the extremes dml and dm2, respectively located, in
terms of spatia-tempora distance, at the closest and farthest points from distribution point k. In other
words, this means that al customers located between k and dm1 will be served by another shop that is a
satdlite of the same didtribution point k, while dl the customers who resde at a distance greater than dm2
will be served by shop dx, which belongs to a different distribution point kx, or by home ddivery directly
from digtribution point kx. Findly, those customers located between dm2 and dmn must decide whether to
ask for home delivery, to vidt shop dt, belonging to didtribution point k, or vist shop dx, a node of
digtribution point kx. This option will obvioudy influence the price policies adopted by the digtribution firm,
especidly if the second digtribution point belongs to a competing logigtics network.
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Figure 6. Significant variables and logistica structure

Areaof influence of another shop xtended area of influencg of Areaof influence of sho
served by distribution point k shop dt, served by distriution dx, served by another
point k distribution point kx

r N
Cl
Cost
Price
:"p,
loss
pH
Ck
dml dt dm2;  dmn ' Spatia-temp. dist.
Distribution
point kx
Distribution point K

In any event, the firm in question will not find it economica to serve cusomers residing farther than dmn —
in other words, a an “inconvenient” distance — with home ddlivery; on account of the cost and price curve
trends, it would start losing money. Consequently, it becomes increasingly likely that those customers will
need to be offered ddivery, ether directly at home or through shops, from a second distribution point.
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This slems from the fact that the territory of shop dtl is defined on the basis of areasonable estimate of the
customer pick-up cogt; however, the customer, aside from the value he places on his own time, will tend to
prefer the closest of the areas served by the two logistic nodes if he lives in the area formed by their
intersection.

Andogous congderations made for each area served will thus lead to a determination of the territories for
each shop, aswdl as any overlgpping of the areas served by different distribution points.

Findly, it is worth consdering that the organizationa dternative of home delivery of products ordered by
customers can be adopted in the scenarios outlined thus far only on condition that the fixed costs be
eliminated for the intermediate logisticd distribution network that permits the other type of ddivery to be
offered on the market. However, this radical choice may place dl those customers whose shop product
pick-up cost (Ppc) is low in a postion of economic imbalance, as illusrated in Figure 7. In the contrary
case, if the intermediate logistical points (shops or distribution points) scattered throughout the territory and
their associated fixed cogts are not diminated, interest in home delivery would be further eroded (there
would be a shift towards the upper end of the cost curve in an amount equa to the sum of the fixed costs
for the shops kept open). Therefore, the decision to eiminate the intermediate logistica structure cannot be
made without a careful andlys's of the cogts incurred by current and potentia customers to pick up ordered
products from shops. This decision, which can lead to a veritable “e-commerce trap” if taken rashly, is
complicated by the fact that the fixed costs for shops generdly do not permit gradua entry.

Figure 7. The e-commerce trap
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Case 2. Complementary organizationa solutions (network of shops and home ddivery)
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Thus, a decison to maintain mixed logigtica channds (direct and brokered ddivery) stimulates the search
for existing logistical networks that can be used to defray a portion of margind fixed cogts through intense
levels of use. The attempt made by firms to minimize the impact of fixed codts for intermediate logistical
digtribution without compromising the distribution aternatives available to customers has led to the cregtion
of a series of entrepreneurid initiatives offering the market with logigtical brokering on behdf of third
parties. The “Mail Box Etc.” shop network is a case in point, with it offering the possihility of acting as
broker in the distribution process at completely variable costs'.

THE CRITICAL VARIABLESIN PLANNING AN OPTIMUM LOGISTICAL STRUCTURE
In order to identify the principa planning inducements and precautions to be taken in the course of
determining the logidtica dructure best suited to stisfying the needs of a certain product/market
combination, we shal fira attempt to isolate those variables that are criticd to a proper design; we shdl
then proceed to illugtrate how these variables can affect the intengty of logigticad codts, as articulated
according to the different types analyzed before, and how these latter can condition the choice of the best
logistica Structure, in terms of its specific Sructural and operating components.

These criticd variables can be grouped into five main categories according to their nature:

1. variablesrelated to the order;

variables related to the offered range and the product;

variables related to demand and the market;

variables rdated to the logistical structure;

. variablesrelated to the infrastructure.

As we shdl explain below, the advent of dectronic commerce gppears to have directly influenced the

SLE I N

" For the same reasons, in the case of local distribution, retail networks that are widely and densely scattered throughout
the territory, such as tobacconists, newsstands, etc. can be highly desirable.
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variables related to the order, demand, and market (items 1 and 3), has had only a margind or neutral
effect on variables related to the product and how it is used (item 2), and has been subjected to limits while
aso conditioning the variables related to the logistical Structure and infrastructure context (items 4 and 5).
The variables belonging to the five proposed categories can in turn be further broken down into exter nal
vaiables (E.V.), which are difficult to measure and control — and thus only margindly susceptible to
managerid manipulation, given the limited range of discretion available to the supplier — and internal
variables (1.V.), which can generaly be manipulated rather than passvely accommodated and condtitute a
veritable incentive for company management to achieve the standards of efficiency and service impaosed by
the competition. These variables have a more or less pronounced and direct influence on the various cost
items that govern the ba ance between home ddlivery and traditiona shop distribution. As has aready been
pointed out in the preceding sections, when other conditions remain equa, home delivery will be preferred
when the cost of making home ddivery from the loca digtribution point is less than the sum of the costs of
delivering the products from that digtribution point to the shop in question, the fixed and variable costs
incurred to manage the logidtica activities of the shop, and the costs incurred by the find user to pick up the
product purchased at the shop.
1) The variables related to the order consst of the following:
» dendty of valueof order. (E.V.)
The dengty of vaue of the order is given by the retio between the vaue of the products comprisng an
individua order and the quantity that has the single greatest impact on order transport costs ($/cubic
meter, $/100 kg, $trip, etc.. This variable influences the costs to make deliveries or pick up the
products conddered. In fact, as the dendty of vaue of the order increases, the importance of the
trangport cost declines with respect to the other logistical cogts (stocking cost, stock carrying cost,
obsolescence risk codt, etc.). The dengty of vaue of the order belongs to the category of externa
variables, being related to the choices made by the customer, and agppears to be margindly susceptible
to influence by the supplier. Accordingly, the spread of e-commerce tends to reduce the average
dengty of the order, shifting the weight of logigtica variables to the trangport component.
» averagesizeof order. (E.V.)
The average Size of the order refers to the quantity (expressed in terms of the order lines and number of
pieces per line) of products, ether al the same or different, indicated on an individud customer order.
This variable influences the ratio between transport costs and delivery stop costs that comprise the
overdl cost of digtribution. When the overdl quantity delivered remains equd, as the average size of the
orders decreases, the impact of these cost components increases, and thus the impact of the overall
cost of distribution on total logistical costs (Lambert D.M., Stock JR., 1993, pg. 45 and pg. 310).
Anadogoudy to the previous category, the ability of the supplier to influence this quantity gppearsto be
extremely limited; the e-commerce development depresses this variable and increases the fragmentation
of deliveries, leading to net increases in digtribution codts.

> ancillary delivery services. (E.V.-1.V.)
Ancillary on-gte services refer to al those services that are adjunct to the product, such as ingdlation,
shelf placement, testing, and other services that are requested by the customer upon delivery of the

& The quantities most commonly used to determine the density of value of the order are the unit of volume and the unit of
weight. The choice of the most appropriate quantity is influenced by the intrinsic characteristics of the products
comprising theindividual order.
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product®. This variable influences both the distribution codts, especialy the delivery stop costs, and the
variable shop operating costs. Accordingly, this varigble forces choices at a low leve of discretion if
the intringc nature of the product and the competitive environment impose rigid behaviora stereotypes.
However, in some cases this stimulus can be effectively manipulated by seeking out innovative ancillary
sarvices amed a enhancing the perceived vaue of the expanded or “tota” product. This variable
does not seem to be specificaly influenced by e-commerce, dthough it must be given due
consderation to ensure full customer satisfaction after sale (after sale service, spare parts, €ic.).

» degreeof urgency of order. (E.V.-1.V.)
The degree of urgency of the order expresses the time limits imposed on ddivery by the perishability
(e.g. fresh foods) or obsolescence (e.g. newspapers) of the considered product, in addition to the costs
connected with unavailability of said product (eg. spare parts for plants and equipment, life-saving
medicines). This variable has a greet impact on dl cost components. The urgency of the order
determines the willingness of the end customer to accept higher than norma cogts in exchange for a
reduction in the order waiting time. It seems clear that this attribute, which is associated with the
characterigtics of the product or the consumption context, is generdly difficult to manage. On the other
hand, exceptions are made where resdua shelf life vaues (typica of products such as drugs,
diagnogtics, some foods, etc.) are an integrd pat of company logisticd policies. As previoudy
mentioned, the reative urgency stems from some characterigtics of the product and, in generd, is not
influenced by how the transaction is carried out; nevertheess, in the eyes of the customer who makes
purchases through e-commerce, the speed characterizing the purchase phase trandates into increased
expectations of service, which occasondly trandate in turn into expectations of a delivery speed
anaogous to those connected with urgent orders.

» handling of returns. (1.V.)
The handling of returns conssts of the procedures for pick-up of some types of products at the end of
their useful life or when they are replaced. This variable has a mgor influence on digtribution cods.
However much the handling of returns depends on common customer relations, operating practices, or
legd requirements (such as the Ronchi Decree regulating recovery of packaging materids'®), we have
preferred to categorize this variable amongst the controllable choices, since it is one of the variables
that can ggnificantly affect logisticd decisons, such as the search for “returns” the study of routes,
“rounds,” etc. In generd, we must note that the development of on line purchases will make this
vaiable even more important; for many classes of merchandise, clauses of contract referring
specificaly to refusals, returns, and replacement of merchandise will have to be provided (pursuant to
dready applicable law) in the face of probable discrepancies in perception between the characteristics
of the goods sdlected and purchased on line and the features perceived upon physical inspection when
the good is delivered or used. The discontinuity between the time the product is chosen and the time it
is physicdly ingpected significantly increases the problem of returns, thereby entaling the design of
reverse logistics systems (Dekker et d., 1998, pg.141); this problem does not arise in the mgority of
traditional purchases, since the times of purchase and availability of the product are the same.

°In the perspective of an expanded product, these services could be placed in the category of variables related to the
offered range and the product; by categorizing them as variables related to the order, we preferred to emphasize the key
role played by the customer in the process of interaction with the supplier, while highlighting the fact that the supplier
must set up logistical systems that are highly responsive, including to the variablesin question here.

19 Decree Law no. 22 of 5 February 1997.
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2) The variables related to the offered range and the product are:

» breadth and depth of the range of products offered (1.V.).
The breadth and depth of the range of products offered express the number of product families placed
on the market by a specific supplier and the number of individud items contained in each family*. They
essentialy influence the operating cogts of periphera inventories (shop stocks). As for the impact of e-
commerce, it is highly likely that the offer must be expanded, since the role of concentrating supply will
be increasingly assigned to and supported by the establishment of “portal” solutions.

» dendgty of value of product. (E.V.-1.V.)

The dengity of vaue of the product refers to the ratio between the unit value of the product in question
and the single greatest quantity that affects transport and stocking costs of the product itself. For
example, imagine the modest impact that transport costs have on the digtribution of pharmaceutica
products. The dengty of vaue is a product attribute that cannot be easily changed by the firm or
logistics operator over the short term. Neverthdess, it is becoming more and more common to find
logigtics plans amed a manipulating this factor, such as Design for Logistics measures or designs for
amplification of packaging. The dengty of vaue of the product is also reated to certain aspects of the
maturation process during the life cycle of the product. For example, certain hi-tech products (cellular
telephones, hi-fi systems, compact disc players, etc.) suffer adramatic loss in value, due to changesin
production and to the widespread consumption, that does not correspond to a proportiona reduction
in dimengons, cregting easly imaginable impacts on the logistical variablesin question.

» weight and volume char acteristics of the product. (1.V.)

The weight and volume characterigtics of the product directly influence its trangportability. In fact, the
various means of transport have an optimum transportable weight/volume ratio. Transportation of
products with weight/volume ratios in excess of the optimum level means not fully saturating the useful
capacity of the vehicle. Vice-versa, when products with a weight/volume ratio lower than the optimum
level are trangported, the useful load of the vehicle is under-utilized. The need to perform numerous,
widespread deliveries makes it necessary to use single-product packages and packing materias that
can afect sreamlining of loading and unloading activities, increasing the complexity and associated
costs of order preparation activities and vehicle loading.

™ Here too, the sole purpose of categorizing this variable with those characterizing the product is to underscore the
importance of offering a range of products that can be easily modified. This is especialy true for the distributor, who
must constantly update his catalogue by rearranging his vendor portfolio and endeavoring to maintain a “sustainable”
average density of delivery value.
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3) The variables related to demand and the market are:

» predictability of demand (E.V.-1.V.).
The predictability of demand expresses the facility of determining consumption of a specific product by
a specific customer a a specific time a priori. The predictability of demand makes it possible to
dreamline inventory carrying codts, with availahility for customers remaining equd, and the cycle (and
thus cost) of restocking sdes outlets. However much the fragmentation of orders increases the
predictability of demand, the rapid spread of purchasing habits and consumption models induced by e-
commerce can be trandated into sudden, poorly predictable crises throughout the supply chain,
exposing the digtribution logic to risks of unsaturation or mgjor disservice,

» geographic concentration of demand (E.V.).
The geographic concentration of demand expresses the average spatia-temporal distance between the
locd digtribution point and the customers belonging to that area. This variable influences the transport
cogts from the digtribution point to the shops and from the distribution point to the end customers. In
the context of a market thet is by definition globa, the speed with which purchases are made on line
jeopardizes those forms of digtribution that underrate the dynamism of this phenomenon and that are
unable to design and operate reconfigurable logistics systems.

» dendty of customers(E.V.—-1.V.).
The density of customers expresses the spatia/tempora distance between customers who are in the
same area as a digtribution point. As the distance increases, so do the costs for making home delivery
(and, in particular, the cost component connected with trangport). Amongst the precautions that must
be addressed by a logistics system design, specid atention must be devoted to this form of potentid,
as well as to sudden changes in trends that, for the reasons stated above, can produce rapid shifts of
huge ddivery volumes from areas with high customer densties to areas with less dense demand.

» schedulesfor acceptance of ordered merchandise (E.V.).
The schedules for acceptance of ordered merchandise influence the efficiency and effectiveness of
delivery rounds made by secondary distribution ddivery vehicles. Specificdly in regard to home
delivery, particularly loca digtribution (e.g. downtown aress of cities), competition between dtes is
shifting to the ability to offer numerous “time windows’ or dots for daily ddiveries, characterized by an
increesingly limited territory and planned in such a way as to minimize customer wait times. In drictly
logistica terms, this trandates into the ability to correctly baance severa variables together, such asthe
number of customer orders that can be confirmed for each dot, the capacity of the vehicles used, the
time taken by each rdoading and ddivery cycle, sreamlining of the routes, etc. Furthermore, the
minimum amount of time between the last possble order confirmation and the first ddivery promised
entails a careful sudy of the accumulated times and methods involved in logistica restocking operations
at the vendors or didtribution center location, composition of the order, loading on the vehicle, and
trangport that are duly redesigned in order to minimize stop and customer ddivery times.

» valueassigned by customer to hisown time (E.V.).
The vadue assigned by the customer to his own time has a substantial impact on the economic balance,
that enables one to make the best choice between home ddivery and shop pick-up. As has aready
been mentioned above, this varidble is one of the most complicated ones to andyze: in fact, the vaue
assgned by the cusomer to his own time is independent of the order, the ordered product, his
geographica location, etc. In other words, this involves alargely subjective variable that can vary from
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person to person, from time to time, modifying the opportunity cost of the time dedicated to picking up
the merchandise, from dgnificant vaues to practicaly indgnificant vaues. Think of the previoudy
mentioned example of mail box type shops, used as distribution points, in areas and quarters with a
high concentration of students (university campuses), a population group thet is little affected by time
congrants.

4) The variables related to the logistical Sructure are;

» shop characteristics(1.V.).
The shop characteristics (geographica location, ability to recaelve and stock products) influence the
fixed and variable codts of the shop, the cogts of ddivering the merchandise from the loca ditribution
point, and the costs of picking up ordered products from the shop. Shop location, structure, layout,
and logistica technologies must be based on new design approaches from a configuration for
movement of small packages, to a guaranteed ability to trace customizable customer packages, from
the possibility of managing packaging units that tend to be in unitary form in highly selective digtribution
points, to the ability of moving materials on a high frequency basis, tc.

» characteristics of meansof transport (1.V.).
The characterigics of the means of trangport (maneuverability, ease of parking, hydraulic lift,
merchandise movement equipment, etc.) largely affect transport costs (travel cost and stop cost). It is
highly likely that in some cases transport vehicles will have to be completely reinvented, being equipped
with essy externa access on dl ddes, sdective loading capacity desgned for streamlining ddivery
turnover and fast remova and movement of packages. In other cases, the physicd layout of the vehicle
will have to be redesigned in order to handle groups of heterogeneous products, in terms of logistica
requirements, that are bought together: fresh, dry, and frozen foods as well as non-perishables. The
very gpproach to saturating loads must be based on information technology approaches and supports
that can streamline dements mentioned above, such as the dendty of the vaue transported, the load
converson index, etc. In this sense, we are witnessing the spread of satellite monitoring systems for
locating vehicles that, when combined with streamlining software®, are used both to check the progress
of deliveries on long routes, and to caculate sandard ddlivery times, which are fundamentd in the quest
for the mogt effective saturation of the vehicle and maximum yidd of the dot™ on segments of the last
mile

> location of intermediate operators (1.V.).
The location of intermediate operators refers to the geographica location of the consolidation hubs and
the locd collection and didribution points. This variable influences the cost of deivering the
merchandise to the shops located in the area of the individud distribution point. The traditional design
logic underlying location choices, which are typicaly Sted in a centrd location according to the relative
weight of the different areas of demand and the underlying logigtica codts, certainly do not change the
method but will be heavily influenced by the increased dynamics of the variables in play, as pointed out
in this paper, simulating the search for organizationa structures and solutions (partnerships) that can be
quickly modified.

5) The variables related to the infrastructure consst of the following:

12 For an early look at the issue of streamlining transport segments, see Stevenson W.J., 1999, pg. 389 ff.
3 Slot yield refers to the capacity for increasesin the ratio of intermediation of the vehicle load.
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» quality of transportation network (E.V.).
The quality of the trangportation network (roads, railways, etc.) directly influences the costs incurred in
meking shipments. In particular, high nelwork densty in the geographicd area combined with the
quaity of the network itsef promote more effective and efficient links between the origin and
destination points. As dready pointed out above, a fundamentd feature of the Itdian freight
trangportation system is its extreme dependence on truck transport over a highway network and
through infrastructure nodes that are extremey backwards in comparison with other European
countries. If the growth in business resulting from e-commerce is not accompanied by mgor, urgent
infrastructure invesments, the system will fdl into a vicious circle where the increase in transported
volumes and the volume of vehicles themsdves will saturate an dready decrepit road system, limiting
both the logistica effectiveness of the new distribution method, due to the increase in trangt times, and
its efficiency, due to the inevitable increase in transport and inventory codts.

» level of route segment congestion (E.V.).
The route segment congestion influences the speed, thus the time, and consequently aso the cost
incurred to link origin and degtination points in a specific trangportation network. Congestion directly
affects transport costs. In regard to the impact of e-commerce on this delicate parameter, where
infrastructure conditions are equd, it unfortunately seems inevitable that there will be a digtinct
worsening in the intengty of physicad flows, and a consequent worsening of both city and highway
traffic, which is dready extremdy chaatic.

» cost differential between modes of transport (E.V.).
The cogt differentid between different modes of trangport expresses the difference in the cost incurred
to trangport a unit of product over a unit of distance with the different means available and where
service sandards are equd. In regard to the present topic, delivery over the last mile, it isimpossible to
imagine dternatives to truck trangport, with the result that this problem is going to influence the design
of specific trangports; in regard to the primary transport to the ditribution point, the dternatives are
severdy limited by the location and infrastructure factors discussed above.

In Table 1, the relations existing between the variables discussed above and the items of cost that
determine the economic equilibrium between shop ddivery and direct ddivery to the end customer’s home
are summearized.

The correlation between the impact of an individud item of cost on the different variables consdered has
been conventiondly expressed with the symbols listed in the legend.



Table 1. Relaion between critical variables and delivery costs

Ddc | Cen | Cfn | Cwn | Cps | Ppc
VARIABLES (rdated to:)
ORDER

Density of value of order --- -

Size of order -- = - = -
Ancillary delivery services ++4+| = = ++ = ++
Urgency of order + ++ = + = | +++
Handling of returns +++| + = ++ + =
RANGEIPRODUCT | I A
Breadth/depth of range = = = + + =
Density of value of product --- - = = + --
Weight-volume of product - - = = = -
DEMANDIMARKET | I A A

Predictability of demand - --
Geographic concentration of demand -- --
Density of customers -] --
Schedule of acceptance of merchandise™ ++
Value assigned by customer to his own = =
time

LOGISTICAL STRUCTURE |
Characteristics of vehicles
Characteristics of shops
L ocation of intermediate operators

+
+
+

I
1
+
+
1
1
I
1

INFRASTRUCTURE | I
Quality of transportation network -- - = = = +
Congestion of route segments +++ ]| -- = = = ++
Cost differential between modes of - = = = = -
transport

Legend: three symbols (e.g. +++) for strong impact, two for medium impact, and one for weak impact. “+"correlation is
direct; “-“ correlationisinverse; “=" correlation is negligible.

¥ In regard to the correlation and symbolism used for the scheduling of merchandise acceptance, we must make a
clarification: the length of time for the delivery period, up to alimit of 24 hours a day, undoubtedly has an impact on the

cost of direct delivery (Ddc), since, in many cases, it is the only form of delivery possible. If, on the other hand, the 24-

hour service could be extended to the shop opening hours, there would be an even greater impact on costs, specifically

the variable operating costs (Cvn).
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Notwithstanding its summary and non-rigorous nature, this quditative andyss of the variables at play and
the items of cogt influenced by them reved how:

» the variables that encourage adoption of a home delivery organizationa Structure are:

the dengity of vaue of the product/order;

the dengity of customersin the area considered;

the urgency with which the ddivery must be made;

the need to guarantee ddivery any hour of the day;

the vaue atributed by the find customer to hisown time;

» thevariablesthat instead encourage adoption of a shop ddlivery organizationd system are:

the need to provide ancillary delivery services,
the need to handle returns,
the increasing congestion of the transportation route segments.

Thus, the development of e-commerce demands that specia attention be paid to the logistical aspects of
digtribution, with specid reference to the last mile of the ddivery process. Only by means of an attentive
and fully thought-out critical andyds of the variables in play can the desgn and management of the
appropriate logigtical structures be undertaken, in such a way as to combine the effectiveness offered by
the standard of service expected by the market with acceptable levels of operating economy.

CONCLUSIONS AND RESEARCH PROSPECTS

Although this paper is not addressed at a further investigation of the various aspects of e-commerce, it
behooves us to mention a number of open problems connected with the issue of logigtica structure design,
in order to describe the most likely lines of evolution and offer useful points of reflection for those who,
whether they be scholars or businessmen, are interested in sudying the issue further.

In regard to the logistics policies of industrial and commercid firms, it appears that the need/advantage
of establishing dliances with providers of integrated logidtics services is accderating; the rise of
speciaized professonds, on the supply Sde, and the scant willingness to manage the dynamic nature of
the phenomenon, on the demand side, are increasing the operating possbilities for outsourcing
agreements that involve growing portions of the logisics sysem. However, the outsourcing of
consolidation points, trangt points, transports, and various logistical operations must be based on
decison-making paradigms that are not limited to operating make or buy evaluations, such as those that
have led many firms in the recent past to delegate acriticaly those logigtica activities that they
considered periphera with respect to their assumed industriad core businesses® (Quinn JB., Hilmer
F.G., 1995, pg. 48). In many segments and markets, logistics has assumed a crucid role, becoming a
genuine busness simulus that can have a sgnificant impact on their competitive advantage; therefore,
the options for partnership must be evaluated in the perspective of establishing reations with evolved
operators that possess digtinctive skillswith high added vaue.

5 |n this regard, see Velo D., 1998, pg. 48, where we read “... the process (of outsourcing) has involved activities and
functions that are ever closer to the core business of the enterprise...”; in some contexts, logistics must be included
among these.
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- Mgor changes are dso underway in the supply of logistical services. Although we are witnessing a
process of concentration and speciaization that is hard to dispute, interesting competitive spaces seem
to be emerging for aggressve newcomers that are cgpable of designing and managing flexible logistical
structures that can be reconfigured, based on the principles of “agile logistics,” “Virtud Logistics’
(Crowley JA., 1998, pg. 547; Clarke M.P., 1998, pg. 486) and “Supply Chain Management”
(Christopher M., 1998, pg. 213 ff.); on the other hand, the logistics operators that have invested (or
are investing) huge amounts of capitad to achieve efficiency risk being overly rigid in the face of sudden
changesin the variables at play; the need to propose versdtile systems aso offers maneuvering room to
smdl operators (the smdl trucking firms that are so widespread in Italy) that, if gppropriately oriented
and coordinated, could enjoy revitaized operdions, going againg the frequent warnings of their
extinction.

- More generdly, there is a grest risk of rapid congestion of the roadways and a collapse of logistica
infrastructures that will force the public operator to take fast, decisve action for guidance, support, and
direct investment to correct the neglect that many now consider irremediable.

- Furthermore, the impact of e-commerce on business operations gppears to be far from insgnificant.
Jugt imagine the impact on some professondals, like some traders who, inevitably liberated from their
role of order collectors, must now acquire more evolved and complex sKkills, assuming the “role of
consultant” to the point of becoming, in some cases, sophiticated service promoters. The changes
induced by the new way of operating also affect numerous aspects of the most complex productive-
logigicd system, such as the products (which are increesingly modular®®), packing and packaging
(unitary or designed to make breaking the load eader), ancillary services (pre- and post-sde services
that can be rendered by other structures), manufacturing processes (with magjor modifications at the end
of the pipeline to create configurations, kits, and postponements on order by the customer), and
equipment (for trangport, handling, movement, stocking), organizetion of flows (particularly in regard to
refunds, returns, and more in generd, reverse logigtics), just to name afew examples.

- Findly, mgor work must be performed in the area of measurement of the services performed by the
systems considered here in order to design effective reporting systems that can guide the processes of
improvement in logigtic activities; to take a smple example, think of the need for logistical measure
reporting and processng performance indicators that have been specidly designed to control the
performance of these innovative ddivery systems; in the context of logistics components, we note the
following variables that can decree the success or falure of these initiatives:

- optimization of the index of intermediation by the shop or carier through a study of Stes and
routes,

- evduation of the sustainability of the average delivered dengty of vaue every time the catalogue is
expanded;

- measurement of the index of completeness of the order through identification of the missng items
according to critica attributes;

- measurement of indicators of stockout in the time dot and, in particular, the duraion of the
stockourt;

18 As set forth in Rullani E., 1997, pg. 162: “Developments towards modularization of production and virtual business are
going in exactly this direction — realizing not only economies of replication (through recombined modules), but also
economies of variety, thanks to the flexible nature of the combinations that are realized over time.”
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In conclusion, athough the impact of e-commerce today is most visble in the context of information system
architectures (Kaakota R., Whinston A.B., 1997; Rgput W.E., 2000), in the context of its strategic and
organizationd impact and commercid policy, we are convinced that proper handling of the physica flow
aong the supply chain will play akey role in determining the success or falure of many business ventures.
There is no dearth of planning aternatives, and the range of possble responses extends from a radica
redesign of logistical structures, to sdlection of the operating technologies and approaches most suited to
pursuing the ams of service and efficiency, to detalls that are indggnificant only in gppearance. Even those
choices that once seemed to be of margind importance, such as the type of packaging, assume magor
ggnificance in the new perspective, given that the change involves a rethinking of al the components of the
logigica system, in the context of generd and organic innovation where little or nothing can be left to
chance.
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