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Home shopping and delivery services offer customers the opportunity to purchase
goods and receive deliveries to their home rather than having to travel to high-street
stores. Given the promising future of home shopping and delivery market, many
efforts have been devoted to solving the problems currently encountered by service
providers and customers which include unsecured deliveries, first-time delivery
. failures, demands for faster delivery, and product returns. Of major concern in this
research are the implications of home delivery failures when there is nobody in to
receive the package at the delivery address. Collection/delivery point (CDP) systems
are one of the emerging solutions to mitigate failed home deliveries, in which CDPs

are used as alternative addresses to receive the packages. .

Particularly focused on the small package home shopping market, this research has
identified and modelled the existing home delivery and CDP methods. The carrier and
customers travelling distance incurred in each delivery method was compared. It was
then possible to quantify whether the CDP method is an economic solution to improve

home delivery operations and the environment.

A six-step research method was then developed to achieve those research objectives.
Firstly, the existing and emerging home delivery methods were identified from the
literature. The second stage consisted of conducting two home delivery survéys in
Winchester and West Sussex, respectively. The surveys were used to identify the home

shopping and delivery characteristics of customers. In the third research step, the




theoretical benefits of CDP methods on householders and carrier in Winchester were
analysed using people’s experiences of | home delivery services. After that, the
modelling work was repeated in West Sussex in the fourth stage, to see whether there
were significant differences in modelling results of CDP benefits against the
Winchester study. The analysis in both Winchester and West Sussex study was
implemented through optimising carrier’s theoretical delivery rounds. Instead, the
CDP system could be appraised by replicating  the exact carrier rounds, which shaped

the fifth research stage. The carriers’ historical delivery schedule was collected from a

major carrier company in the same area as the fourth stage (West Sussex). The delivery
operations were then simulated. In the final research step, a discussion of the feasibility

of:the CDP system was provided.

The main conclusion from this study is that the major benefits of using CDPs were
achieved by householders. There were few kilometers benefits to carrier but the
processing costs associated with delivery failures were reduced significantly by CDPs.
Furthermore, the CDP methods were able to reduce emissions generated in current
home delivery operations. Additionally, it was found that the CDP method would
function effectively in terms of reducing overall vehicle kilometres incurred in the

current situation (carrier and householder combined) when the first-time delivery

~ failure rate was over 20% and the proportion of people travelling to depot was over

30%.
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Home Delivery

Home Shopping

Small Package

. Locker bank

Collection/delivery
Points (CDPs)

Terminology

TERMINOLOGY

-All goods delivered to a customer’s home or another location

selected. by the customer at the point of order rather than
customer having to buy the goods in person and transport

themselves.

The supply of consumer goods. directly by a company to a
customer in response to an order. The order could be generated
in a number of wéys, e.g. through mail order/ catalogues,
Internet etc, but the customer home is the final pqint of the

logistics network.

Many small, packaged items purchased such as books, CDs,
clothing and footwear, jewellery, watches and gifts; The small
packages typically lend themselves to delivery through existing
parcels networks (in terms of their weight and size) (Retail
Logistics Task Force @Y our home, 2001).

The small packages adopted in this research are slightly larger

than a letterbox.

The locker bank consists of an array of reception boxes, to which

access is remotely controlled by a locker management company.

The reception box can be permanently attached to the outside
wall or door of customer’s home, or allocated to the customer
dynamically. Carrier driver drops in the parcel into the reception
box and then the locker management company notify the

recipient of a delivery automatically by SMS message or email.

This concept uses attended facilities (e.g. local convenience

‘stores, garéges, post offices, schools and railway stations) or

unattended facilities (e.g. secure locker banks at sites such as

park and ride terminals, individual lockers) as local ‘collection

11




Home Delivery
Method

Terminology

points’. The customer could designate one of these facilities as

‘an alternative delivery address when ordering goods, to be used

in the event of them not being at home when a courier arrived to
deliver a package. The customer would be notified of the arrival
of the package through a text message to his/her mobile phone,

email or phone call.

One example of such a service provider is the Royal Mail and
Parcelforce Worldwide, allowing consumers to choose delivery
to the participating post office branches offering Local Collect
service, as a first choice or an alternative should they not be

home when delivery is first attempted.

Other examples include KIALA and PACKSTATION. Kiala
allows customers to nominate the local shops (grocery stores,
supermarkets, dry cleaners’, newsagents, petrol stations, etc) in
its scheme as the alternative delivery addresses to collect and
return their parcels. PACKSTATION consist of an array of
locker boxes, which are accessible 24/7 with a smart card and
PIN code to the registered customers. Customers are notified of a
waiting parcel by email or SMS. The scheme can be used for

collection of parcels, dropping-off parcels and returns.

The home delivery method offered is characterized by the
delivery time-windows, whether people need to be home or not

to receive, and type of products being delivered.

For the home delivery methods of ‘small packages’ modelled in
this research, there are: existing delivery method, attended and

unattended CDP delivery method.

In the existing delivery method, carrier makes up to two delivery
attempts and failed delivery is diverted to the local carrier depot
for customer’s collection. In the attended CDP delivery method,
the CDPs (e.g. convenience store, post office) are used as either
the first-time delivery addresses or the addresses for the failed

first-time deliveries. Customers can then collect their failed

12




Delivery Failure Rate

Brick-and-Mortar

Mutlti-channel

Brick-and-Click

IMRG

Terminology

deliveries locally. In the unattended CDP delivery method, the
packages are delivered to an unattended CDP, typically a locked

reception box.

Proportion of customer’s who experience a failed first-time

delivery per round.

When the carrier makes a first-time delivery attempt and there is
no-one at the delivery address (or an appropriate signatory

cannot be obtained) to receive the goods.

Located or serVing consumers in a physical facility as distinct

“from providing remote, especially online, services.

The term channel is defined as various marketing and

communication media available to a retailing organization to

interact with its customers. The multi-channel company offers

customers more than one way to buy something - for example,

from a Web site as well as in retail stores.
Offering online services for customers to buy something.

Interactive Media in Retail Group.

13




List of Figures

LIST OF FIGURES

Figure 1: Economic and environmental impacts of e-commerce.........c.cocecvrrerirnnennnn. 37

Figure 2: How to solve the inefficiency of interfaces between retailers, carriers and

CUSTOIMIETS ....coiviiteetti ittt ettt ettt a st e at e bbb e s e e s b e s bbeas et e saesreesneons 51
Figure 3: Logistics NEIWOIK ......ccccevvieviiiiiiiiiirinienis ettt iaeeea 52
Figure 4: Home delivery in traditional supply chain..... e 53
| Figure 5:‘Home delivery in new supply chain.........ccocnnnnnnnn. e 54
Figure 6: Home delivery Vehicle from TesCO.COM.cciuirviriiiiiirriiniierenee e 55
Figure 7: Home delivery vehicles from Ocado ..........cccccvveveunnenne. B S 56
Figure 8: GUS home shopping and home delivery ........cccccevvvvnininenccnnninicsienenenn, 64
Figure 9: Factors affecting whether customers have to be present during delivery......78
Figure 10: Classification of unattended delivery methods ........................... 79
Figure 11: Carrier sends the package to the ByBox locker-bank...........c..cco.vvuevenennen. 84
Figure 12: Customer collects the package from the ByBox locker-bank...................... 84
Figure 13: Hippobox and DormouseboX ..........ccverrenivnniiinenieniiiniecnenneninineeseesesenns 85
Figure 14: BearbOX ....coviiieiiiiiiiiiiieicnecin ettt ssee s ennens 86
Figure 15: PACKSTATION in Germany (DHL) ....coccovernrereceeenrnrriiseeesensanneesesseseeennns 87
Figure 16: A figure showing how the PACKSTATION WOrks ........ccceceevveceinunrennee .87
Figure 17: Locker bank scheme in the UK.........c.coceeeeee. e 89
Figure 18: A flowchart to show the research process..............coovviiviiinn 108
Figure 19: Illustration of RouteLogiX WOrksSheet .............evvevvrvvrreereesssnsionssnsennenn, 119
Figure 20: Number. of persons per household amongst the Winchester and West Sussex
panel MEMDBETS......ccovvriiiiiniiiininece e e erveertesree e aneess 128
Figure 21: Housing status of Winchester panel members........cococovveeveeeereeneneccanns 130
Figure 22: Housing status of West Sussex panel members............cccoceveerrverererenennnnn, 131




List of Figures

Figure 23: Home shopping methods adopted by the Winchester and West Sussex panel
IMEMDETS oiviiiiiiiiiiiirceiiii ettt eeseebee st emee s s she stesbeena e s e ssessesseesneneennensensenses 132

Figure 24: Types of goods purchased through home shopping from Winchester and
WESE SUSSEX SUTVEYS ..eovviriiiriieeiiiiienresieseesressnssaessessseennenne rreerrre ettt st nees 136

Figure 25: Estimated numbers of annual deliveries of goods ordered by the Winchester
household members from home ...........ccccvvvvievenennn. e e 137

Figure 26: Estimated numbers of annual deliveries of goods ordered by the West
Sussex household members from home.........ccceevveriricnrienininenesneeeiien e 138

Figure 27: Respondent’s estimates of the proportion of failed first-time home

deliveries from the Winchester and West Sussex sample households............... SR 140 -
Figure 28: Respondent’s preferred CDP 10cations.......cccovvvevveenienienenreneenecrcnnenreniens 145
Figure 29: Respondents’ transport mode choices to collect failed deliveries from-their
10CAL CDP ...ttt s e ae e e ne e e 146
Figure 30: Respondents preferred collection time from a CDP based on the Winchester
and West SUSSEX SUIVEYS.....orveecrerreernenne eeree et eseasaees eeete e st enre sttt eesae 147
Figure 31: High-street shopping frequency stated by resi)ondents by category.......... 151
Figure 32: Transport mode used for shopping trips .......cccceveevineviniiniiiininininn 152
Figure 33: A flowchart showing the nine research hypotheses té be addressed ......... 154

Figure 34: The plot shows the relationship between the annual number. of home
deliveries and the number of failed home deliveries, based on Winchester and West
Sussex sample hoUSEhOIAS ........covveriiniiniiiiiinererecre et 170

Figure 35: Responses on the transport mode to CDPs for each category of car
ownership per household........ccoevivieninninii 175

Figure 36: A process flow chart to illustrate the research stages in the Winchester study

Figure 37: A map Showing the 423 samplé householder origins in Winchester (white
circles) and 5 railway stations (blue triangles) used as theoretical CDPs................... 181

Figure 38: A map showing the 423 sample householder origins in Winchester (white
circles) and 14 Local Collect post offices (yellow triangles)used as theoretical CDPs
182

.....................................................................................................................................

Figure 39: A map showing the 423 sample householder origins in Winchester (white
circles) and 4 supermarkets (red triangles) from ASDA, Morrison, Sainsbury’s and
Waitrose combined used as theoretical CDPs........ccccoociinininiinininininiinn 183

Figure 40: A map showing the 423 sample householder origins in Winchester (white
circles) and 1 Tesco Extra (green triangle) used as theoretical CDPs..........cooeeee. 184

15




List of Figures

Figure 41: A figure illustrating the existing delivery sequence for the carrier to visit the -
delivery addresses (black circles) with the failed first-time deliveries (yellow circles)

Figure 42: A figure illustrating the delivery sequence for the carrier to visit the CDPs
(red flags) among delivery addresses (black circles) with failed first-time deliveries
(yellow circles) being automatically diverted to the nearest CDPs (red flags)........... 188

Figure 43: Householder distance changes (%) made by the CDP methods cdmpared to
the existing methods, associated with carrier delivering to 50 random households in
WINCRESTET ....eeiuiiriiiriiiicr ettt ste et esbe st e st s e e ssee s e sesessnesbaesessnasssessasnsenns 205

Figure 44: Carrier distance changes (%) made by the CDP methods compared to the
existing methods, associated with carrier delivering to 50 random households in
WINCRESLEL ..vveeviiiiiiiirecrisee et se st ae et sas e b essa s e e ssnsaesaessenaas bereereeen 207

Figure 45: Overall driving distance changes (%) made by CDP methods compared to
EXD4, associated with carrier delivering to 50 random households in Winchester ..210

Figure 46: Overall driving distance changes (%) made by CDP methods compared to
EXD3, associated with carrier delivering to 50 random households in Winchester ..211

Figure 47: Overall driving distance changes (%) made by CDP methods compared to
EXD2, associated with carrier delivering to 50 random households in Winchester ..212

Figure 48: Overall driving distance changes (%) made by CDP methods compared to
EXD1, associated with carrier delivering to 50 random households in Winchester ..213

Figure 49: A map showing the origin points of 347 households to the 2006 ‘Home
Delivery Survey’ in West SUSSEX....c...cviirerreriinineieeniesteseensisesseesessesnesescsnonean 220

Figure 50: A map showing the 347 sample household origins (white circles) and 46
~ railway stations (blue triangles) used as theoretical CDPs in West Sussex................. 221

Figuré 51: A map showing the 347 sample household origins (white circles) and 139
Local Collect post offices (yellow triangles) used as theoretical CDPs in West Sussex

F igure 52: A map showing the 347 sample household origins (white circles) and 53
supermarkets (red triangles) from the Waitrose, Sainsbury, ASDA and Morrison
chains combined used as theoretical CDPs in West SusseX.......cocvvvvveviiiviniinininnnan, 223

'Figure 53: A map showing the 347 sample household origins (white circles) and 12
Tesco (green triangles) used as theoretical CDPs in West SusseX..............co..u.. 224

Figure 54: Householder distance changes (%) made by the CDP methods compared to
the existing methods, associated with carrier delivering to 200 sample householders
ACTOSS WESE SUSSEX .evviurirrirtiniiniieiieresrentesie sttt sreere s see e s srs st st sb e sresssesssn st sas 235

Figure 55: Carrier distance changes (%) made by CDP methods compared to the
existing delivery methods , associated with carrier delivering to 200 random
households across West SUSSEX .....ccccciviiiiveninennniiiiie et 236

16




\
List of Figures

Figure 56: Overall driving distance changes (%) made by the CDP methods compared
to the existing method EXD4, associated with carrier delivering to 200 random
households across West SUSSEX .....ccvivirierierierereeerninereenieneseeeessessesssesseseesessesseses 238

Figure 57: Overall driving distance changes (%) made by the CDP methods compared
to the existing method EXD3, associated with carrier delivering to 200 random
households across West SUSSEX .....c..ccveereerererinieineeeteisieseesneenesseseesessensssessessennene 239

Figure 58: Overall driving distance changes (%) made by the CDP methods compared
to the existing method EXD2, associated with carrier delivering to 200 random
households across West SUSSEX ......cccovviviniiiinininii e 240

Figure 59: Overall driving distance changes (%) made by the CDP methods compared
to the existing method EXDI1, associated with carrier dehvermg to 200 random
households across West SUSSEX ..ivcviiririririirnieerieeiienenienesresesseenresresseesreessessesseens 241

Figure 60: 43,559 householders across West Sussex, Hampshire, East Sussex and
Surrey (white circle) and 3 depots (red flags) identified from the carrier database over
a Week (10th October 2006 — 16th October 2006)..................... PN 247

Figure 61: Map showing the 2496 consignments (white 01rcles) and 12 Tesco Extras
(green triangles) in West SUSSEX c..cccvvveviivinmiiiiiiiiiriiii e 252

Figure 62: Map showing the 2496 consignmenté (white circles) and 53 supermarkets
(red triangles) from ASDA, Morrison, Sainsbury’s and Waitrose chains combined in
WESE SUSSEX...iteverrriiieererinneeeienieeireseesreesne e snese et e siessaesanssraessesreessesanessnsnssenessse 203

Figure 63: Map showing the 2496 consignments (white circles) and 46 railway stations
(blue triangles) in WeSt SUSSEX ...vovvviiiiiiniiiiiniriiiiie s 254

Figure 64: ‘Map showing the 2496 consignments (white circles) and 152 post offices
offering the ‘Local Collect’ service (yellow triangles) in West SusseX......ccocevvveenees 255

Figure 65: Current visiting sequence (illustrated by the numbered squares) of one
delivery round on 16th October 2006 commencing at 08:12 and finishing at 15:06
highlighting the redeliveries for the failed first-time consignments ..........cccccceeoen. 258

Figure 66: Carrier driving distances on a typical workmg day (55 delivery rounds
across 2496 delivery addresses) ...ooeeveenerniinieniinieii e 260




List of Tables

LIST OF TABLES

Table 1: Purpose of personal Internet use, 2005 .......c..cccoveviniinieenernrenenenieencreenens 23
Table 2: Activities associated with logistics service providers in the USA .................. 49
Table 3: Characteristics of e-commerce delivery..........c.cceeue. et st 50

Table 4: Characteristics of two home delivery strategies for groceries (in-store and

dedicated fulfilment CENtre)........ovvveiiviiiiiireiniienais R
Table 5: A summary of home delivery Astrategies adopted by leading ZrOCErS..coveuvennen. 61
Table 6: Market shares by value in express home delivery services in 2002................ 65

Table 7: The operating characteristics of home delivery services offered bylsome

carriers listed in Table 6 ......cccccivviniiiiiininiiic s 66
Table 8: Returns policy adopted by several major high street retailers..............oc.oeee.e. 74
Table 9: Working procedures of ByBox locker-banks.........ccoccovvivesivennenccnennneennen. 83
Table 10: Working procedures of Hippobox and Dormousebox e 85

Table 11: Number of cars available for households in Winchester and West Sussex.129

Table 12: Frequency of home shopping transactions and media used from the West
Sussex and WiInchester SUTVEYS ......cuviviiiiiiiiininiiciiiiiiiineneessesenenesnens 134

Table 13: Number of home deliveries received per year in the Winchester and West
SUSSEX SUIVEYS .eeuriiiiiriiinieiiireniinesn ittt sttt at s e ne b sas e sas bbb ne s 139

Table 14: Estimated number of failed home deliveries in the Winchester and West
SUSSEX SUIVEYS .eevuviriiriiciiiiiiirenitiie ittt st bbb b srneene 141

Table 15: Responses to a failed home delivery from the West Sussex and Winchester
SUIVEYS 1.viurreveretiuesensesessssets e et sae et s ssebeseseeneanas s 142

Table 16: Cross-tabulation conducted on the annual number of home shopping
transactions using various shopping methods and the households with 1, 2, 3, 4, 5 or
more residents in WINCHESIET ....cve.vevevereriiiririnrereee et eeseseenesesesesesns 156

Téble 17: MANOVA output from analysis conducted on home shopping methods and
the households with 1, 2, 3, 4, 5 or more residents in Winchester ............ccovvinian. 156




List of Tables

Table 18: Cross-tabulation ¢onducted on the annual number of home shopping
transactions using various shopping methods and the households with 1, 2, 3, 4, 5 or
mMOre residents in WeSt SUSSEX .....covvivveriirioriinienenieenrinniesereeseesnesieensessressessessnecsenne 158

Table 19: Cross-tabulation conducted on annual number of home shopping
transactions for the household type (family, elderly and professional) and shopping
medium used (Internet, telephoning, TV or mail order) in Winchester ...................... 159

Table 20: Cross-tabulation cohdueted on annual number of home shopping
transactions for the household type (family, elderly and professional) and shopping
medium used (Internet, telephoning, TV or mail order) in West SusseX...........ccceuene 161

| Table 21: Cross-tabulation conducted on total number of home shopping transactions a
year for various types of goods by household type (family, professional and elderly)
..................................................................................................................................... 163

Table 22: T-test results for average number of home shopping transactions a year for
various types of products purchased by ‘family’ and ‘elderly’ households in
WINCRESIET ..eveveeieeceieiiiicrt e esee s e s e sa oo saeesonnsssreesee 164

Table 23: Cross-tabulation conducted on annual number of home deliveries for the
household types (family, elderly and professional) and delivery addresses (home,
workplace or another location) in Winchester.........coccevvvvienveernnncnioniiiineeseennennnens 165

Table 24: Average number of deliveries received by each type of households (elderly,
family and professional) in Winchester.............ccccvvninii 166

Table 25: Average number of deliveries received by each type of households (elderly,
family and professional) in West SUSSEX......ccoerveeveerierenrniniiniiiiiiie e ... 167

Table 26: Delivery failure rates among three types of households (family, elderly and
professional) in Winchester and West SUSSEX.......uovvveniiennniicnnine, 171

Table 27: Cross-tabulation between the household type and experiences of failed home
deliveries in WINCHESIET .....oviviriiieriiieniir it eseenet et seesaeesneene e 172

Table 28: Cross-tabulation between the household type and reactions to failed home
deliveries in WINCRESIET ....cccvvvivieriiieeriirene e e 173

Table 29: Cross-tabulation between the household type and reactions to failed home |
deliveries in WESt SUSSEX ..cveveririiieirniereeneniererecsrenie st et ssesassiesrnsnees 173

Table 30: Average road distance from each of the 423 householder postcodes to each
of the 24 CDPs (1 Tesco Extra, S railway stations, 14 post offices offering ‘Local
Collect’ and 4 other supermarkets) in Winchester ..., 190

‘Table 31: Description of the home deiivery methods modelled in the analysis.......... 193

Table 32: Parameters used in the home delivery modelling work. (Individual
explanations are given as a footnote to the table).........cccovvviiniinininiiiin, 194

19




List of Tables

Table 33: Total householder driving distances (km) (two-way) associated with
collecting failed first-time home deliveries from carrier’s depot. 50 sample addresses
were used across Winchester to derive the carrier rounds..........coceovvveecnennenneccenenne 198

Table 34: Total householder driving distances (km) (two-way) associated with
collecting failed first-time home deliveries from local CDPs. 50 sample addresses were
- used across Winchester to derive the carrier rounds. .......cccocceevirieenveenienienienieninnnnens 200

Table 35: Changes in householder and carrier driving distances associated with various
home delivery methods, compared to the scenario (EXD4) where everyone who
experienced two home delivery failures would travel to the carrier’s depot to collect
their failed home deliveries ........c.ooiiiiiiinnieiiii 202

Table 36: Road transport emission factors, 2005 ....ocoerieeeveineneeneeee e 214

Table 37: Road transport emissions generated from the home delivery operations
serving 50 sample householders across Winchester (1 delivery round, 30% of failed
first-time deliveries, all householders experiencing two failed deliveries would travel
to the carrier’s depot to collect the failed items in the existing system) ..................... 215

Table 38: Best case and worst case scenarios for the use of CDPs to re-direct failed
first-time home deliveries (50 sample householders across Winchester, with 1 delivery

'Table 39: Average road distance from each of the 347 household postcodes to each -of
the 250 CDPs (12 Tesco Extras, 46 railway stations, 139 post offices offering ‘Local
Collect’ and 53 other supermarkets) in West SUSSEX ......c.cccevvverveeeriveenreenseeennn e 225

Table 40: Parameters used in the home delivery modelling work. (Individual
explanations are explained in Chapter Five) ......c......ccc...... e st saaesaees 227

Table 41: Householder driving distances (km) associated with collecting failed first-
time home deliveries re-directed to local CDPs by the carrier. 200 sample addresses
were used in West Sussex to derive the carrier rounds .........ovenevciiniinininn, 230

Table 42: Changes in householder and carrier driving distances associated with various
home delivery scenarios, compared to the scenario (EXD4) where everyone who
experienced two home delivery failures would travel to the carrier’s depot to collect
their failed home deliVETIES ...cccveiiiiiiiiiniiiicciinecccerre e 232

Table 43: Road transport emissions generated from the home délivery operations
serving 200 sample householders across West SUSSEX ......ooceiiviivvinininiiiniiiiiinens 242

Table 44: Best case and worst case scenarios for the use of CDPs to re-direct failed
first-time home deliveries (200 sample householders across West Sussex, with up to 8
delivery rounds).....cc.cceevereecuinernnnne, OO OO PRSPPI 244

Table 45: Homogeneity Chi-square Test of Consignments' made from 3 Depots over a
Week (43559 consignments starting from Crawley, Southampton and Alton depots
from 10th October 2006 to 16th October 2006). ........ccoveerrreririieirieiniiiiciiiinineineeinns 249

20




List of Tables

Table 46: Mean road distance from each of the 38572 postcodes in West Sussex to
their respective serving depots (Crawley, Southampton and Alton)..........ccceveueeneeee. 250

Table 47: Number of consignments emanating from the Crawley depot among 13581
consignments over 5 working days (10th, 11th, 12th, 13th and 16th October 2006)
serving households in West SUSSEX ....ivcviviiiiiiiiinenienreereeineeeneseeseesieseseseeseseenens 251

Table 48: Delivery order for one vehicle round emanating from the Crawley Depot on
the 10th October 2006 (failed first-time consignments are highlighted in yellow and
successful re-deliveries of failed consignments highlighted in green).........c............ 256

Table 49: Road distance (km) from each of the 2496 householder postcodes to each of
the CDPs (12 Tesco Extras, 46 railway stations, 152 post offices offering ‘Local

Collect’ and 53 other supermarkets) in West SUSSEX c..covvvvrervueninevienininiiiininiinenens 259
Table 50: Variability in carrier driving distance per round among the 13 rounds on the
16/10/06 which experienced failed first-time deliveries. ..........ccoovvvvininiiiiiiinnnnn 261
Table 5.1: Road Transport Emission Factors, 2005 ........ccccecevivciiiinininnisinncnenn 263
“Table 52: Road transport emissions on a typical workmg day (55 dehvery rounds
across 2496 delivery addresses in West SUSSEX) ....coevviiviiiiiiininiiensiins 263
Table 53: Acceptable payments for the CDP SEIVICE ..vvevveeireiiireereennreeeeeee e 266

Table 54: Feasibility analysis of CDP scheme under various first-time delivery failure
rate and CDP take-up levels, 2496 (round to 2500) consignments were assumed to be
typical for one single carrier a day in West Sussex. Assume all leading carriers have
the similar operations across West Sussex (DHL, Parcelforce and TNT). Each package
takes up to 0.75m by 0.75m by 1m as the worse case scenario..........cceeeenee erererenes 269

21




Chapter One: Introduction

CHAPTER ONE

INTRODUCTION

1.1.  The growth in home delivery market

Electronic commerce through the Internet has dramatically changed people’s lives in
recent years. According to Verdict's e-Retail 2006 report, online retail spending in
2006 grew by 33.4% to £10.9 billion in the UK, éxc]uding spending on services such
as tickets, insurance and business expenditure (Verdict; 2007). This is almost 13 times
faster compared to the overall retailing sector. Verdict predicted that online sales will
almost triple to £28 billion by 2011, equivalent to 8.9% of all retail spending. By 2011
the typical spend of an online shopper will grow to £1,056 per annum, up from £606 in
2005. The ‘clothing and footwear’, ‘DIY and gardening’ and ‘food and grocery’

sectors are curreﬁtly achieving the fastest growth.

E-commerce has also altered Christmas shopping habits. The research body Interactive
Media in Retail Group (IMRG, 2006) has announced that £5 billion was spent online
during Christmas 2005, £7 billion during the same period in 2006, and £13.8 billion in
Christmas 2007. Tesco.com was one of the leading e-retailers over the Christmas
period, with a record of 1.3 million orders delivered in the four weeks leading up to
Christmas 2006, an increase of around 30% on 2005 requiring an additional 300

delivery vehicles.

The growth in e-commerce is partly due to easier and cheapef access to the Internet
“with 61 perceﬁt of the UK households in 2007 (National Statistics, 2007). Table 1
illustrates the purposes of personal Internet use, indicating that Lising email, searching
for information, general browsing and Internet shopping are the most frequent

activities. Each value represents a percentage of the total sample. For example, in
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response to a question ‘What uses do you make of the Internet?” 86% of people said

using email and 84% finding information about goods.

Table 1 Purpose of personal Internet use, 2005

Purpose Percentage
Using e-mail 86 % (1)
Finding infc;rmati(m about goods or services 84 %
Searching for information about travel and accommodation 76 %
General browsing 73 %
Buying or ordering tickets/goods or services 55 %
Personal banking and financial services 42 %
Reading or downloading on-line news 39%
Finding information relating to education 36 %
Playing or downloading music 30 %
Looking for a jpb/sending job application 27 %
Other 26 %

Source: National Statistics, UK, 2003,

From customer’s point of view, Internet-based technologies reduce the customer’s

search costs in obtaining and processing information about the prices and product

features. Such information can be collected from the Internet very quiékly. For

example, many sites help customers to identify the products offers and price

comparisons, such as www.google.com. By reducing search costs through the Internet,

goods which better match their needs.

- it is possible for the customers to consider more product offerings and purchase the

" Percentage does not add up to 100 percent as respondents could give more than one

answer.
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‘From the retailer’s point of view, the Internet-based technologies allow them fo
increase the number of products offered, which would be constrained by the shelf
space in high-street store. This results in a more. effective com\munication between
retailers and potential customers on product availability. E-commerce also puts
increased price competitions among the retailers. E-retailers' are theoretically supposed
to offer lower prices than the high-street store due to the lower costs of retail opefation.
According to Brynjolfsson and Smithr (2000), online prices for books and CDs were
between 9-16% lower than in high-Street stores, even after accounting for shipping and
handling costs and local sales taxes. Thus e-retailer Amazon had a market share of
round 80% in books in 2000. Consequently, e-commerce can help retailers improve
their market power by providing more products, lower prices, convenient home

delivery services.

Although online shopping increases dramatically, the traditional mail order/catalogue
market still dominates home shopping transactions, with some 60% of the overall
market in 2005 (Mintel, 2006). Overlapping with other forms of retailing (for example,
catalogue/mail order, traditional brick-and-mortar, multi-channel sales, etc), e-
commerce offers the opportunities for customers to purchase geods from home and
receive deliveries to their home rather than having to travel to the high-street stores.
This could especially beneﬁt disabled or elderly people in suburban areas, and

households which are largely empty during the working day.

The advent of e-commerce has brought new methods of retailing over the Internet

which has again increased the demand for home delivery services. According to IMRG
(2006b), approximately 860 million home deliveries were shipped to the UK’s 26
million Internet shoppers ih 2006, each Internet household receiving 33 parcels
annually. Among the goods delivered, 59% of them were classed as ‘small packages’
(such as books, CDs, clothing, etc) and 39% large packages (such as furniture, white
goods, other large electrical appliances, etc) (Retail Logistics Task Force @Y our home,
2001).‘Small package home shopping is still dominant in the current home shopping
market. According to Mintel (2006), about 30% of .the books sold in the UK were
purchased over the Internet, with music sales at about 30%, clothing and footwear 20%,

computer software and entertainment tickets 20%.
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The growth in the home shopping and home delivefy markets could impact on the
economy, through accelerating business processes, reducing costs, reaching new
customers and developing new businesﬁ markets. These activities will influence road
traffic and affect the environrhent, resulting in a gfbwing concern about the systém-
wide implications of home delivery. Unfortunately, a clear identification of the extent
and direction of the implications has not yet been achieved, and the issue remains
unclear. It is tempting to assume that the home deli&cry service could reduce road
traffic and thus improve the environment. For example, home shopping could replace
store shopping travel by consumers, which could theoretically decrease, assuming that
there are no additional leisure trips using the time saved by home shopping and home
delivery. Thus emissions from vehicles driven to the store could be reduced. However,
replacing store shopping by -home shopping shifts the travel required to deliver
purchased goods from the customer to the retailer, with an uncertain impact.” An
argument is that home delivery journeys provided by a retailer may be more efficiently
organized than customers’ trips using their own cars, or they may not be, depending on
the extent of the trade-offs between cost-efficiency and the timeliness of delivery.
Another argument is that although there is a reduction of shopping trips on the road,
some trips for other maintenance or leisure activities have beé}l made with the saved
time instead (Farag, et al., 2003). Further research is needed to quantify the transport

and environmental implications of home deliVery service.
1.2.  Problems associated with home delivery

The growth of home shopping market has challenged goods distribution processes,
which play a key role in the home shopping transaction. The modern retailing industry
is reliant on fast and efficient distribution systems and the success of a business can be
totally dependent on the speed with which customer orders can be fulfilled. There are

specific issues associated with the operating efficiency of these systems.

Customers usually demand fast deli?ery within narrow time windows making it
difficult for the shipping company to use its vehicles effectively. The carrier has to
dispatch a vehicle carrying a small number of packagés in order to meet the delivéry
time requirements, resulting in ‘an increased number of ‘less-than-truck-load’ vehicles.
According to Department for Transport (2006), delivery vans were empty for 15% of
total distance travelled. Forty percent of all delivery vehicle traffic in 2004 utilized
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only 25% of capacity, resulting in increased road congestion and greenhouse gas

emissions.

The growth in the home shopping market has resulted in more demands for vehicles to
deliver in residential areas. Looking forward to 2010, the Department for Transport
(2005) estimated an increase of 15-22% in passenger car traffic; a 19-20% increase in
light goods vehicle (LGV) traffic; and a 5-6% increase in heavy goods vehicle (HGV)
traffic. The Department for Transport (2006) has indicated that 34% of the distance
travelled by vans was related to the collection or delivery of goods. In many cases,

delivery vehicles to serve the residential areas are mostly small vehicles.

The increased number of delivery vehicles has generated negative environmental
impacts. According to the Department for Transport (2005), CO, emissions by road
transport have increased 8% since 1990. Although the growth in light delivery vehicle
and heavy-goods vehicle traffic has only accounted for 29.0% of the total growth in
* vehicle-kilometres since 1990, they have collectively accounted for over 97% of the
increase in road-transport CO, emissions over the same period. In contrast, although
the level of vehicle-kilometres driven by passenger cars since 1990 has risen 18.5%,

their carbon emissions have only risen 2.1%.

Given these increases in delivery vehicle movements, of increasing concern are the
numbers of failed home deliveries where no-one is at home to receive the package.
Unsuccessful deliveries could obviously result in higher operating costs for the carrier |
and higher transport costs for the customers to retrieve the failed package. Packages
delivered when the customer is not home have to be redelivered or the customer could
drive to the carrier’s depot to make the collection. Failed home deliveries increase
~ carrier operating costs and cause inconvenience to the customers. IMRG (2006b) has
estimated that £682 million of direct costs per annum will be borne by customers,
retailers and carriers due to Internet shopping delivery failures. Estimates of delivery
failure rates vary considerably with reports of 12% (IMRG, 2006b), and- 60%
(Department of Trade and Industry, 2000).

Home delivery of groceries is usually made on a pre-arranged day and within a
specific time window. It is important for the customers to be in because of the

deterioration of groceries. Delivery of small package and large items is less tightly
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scheduled with the customer and there is often no pre-arranged delivery time-window.
For small packages required for a signature, it is necessary for people’s presence at the

time of the delivery.

Another issue associated with home delivery operations is unsecured’ delivery.
Sometimes the home delivery service providers can provide ‘doorstep’ (unsecured)
delivery in accordance with customer’s instructions. McKinnon and Tallam (2003)
identified various forms of potential crime by leaving the customer’s goods unsecured
at their home, including theft of product, denial of receipt and burglary. People
witnessing the goods delivery could easily steal them. The customers could also utilize
the insecurity of doorstep delivery by fraudulently claiming not to have received the
goods. Furthermore, the presence of goods outside a house might increase the risk of

burglary.
1.3. Home delivery methods

To satisfy the increasing demands for fast delivery, various home delivery methods
have been set up for small packages, including both attended and unattended reception
modes. Although the delivery operations are different, there is an overall classification

of existing and emerging home delivery methods.
) Traditional delivery method

There are several variations to the traditional delivery method but generally a customer
signatﬁre is required. Goods are ordered by the customer and delivered to their home
using certain time windows defined by the retailer. If the delivery fails because no-one
is at the address to receive the item, there are several options for the carrier and the
customer: 1) the parcel is left with a neighbour; 2) the parcel is left outside the door; 3)
the parcel is returned to the carrier’s depot for customer collection later; 4) re-delivery

attempts are made either on the same delivery day or on subsequent days.
*  Attended local collection/delivery point (CDP) concept

The theory behind the CDP concept is that facilities such as convenience stores, petrol
stations and post offices could be selected as a first-time delivery address by the

customer at the: point of order or as an alternative delivery address to be used in the

27




Chapter One: Introduction

event of a first time delivery failure at the home. The main advantage of this delivery
option to the customer is that they can collect their failed deliveries locally rather than
having to re-arrange a subsequent delivery attempt to the home or personally collect
from a carrier’s depot, which might be a considerable distance away, or having to

arrange to be-at home for another attempted redelivery. The CDP concept has distinct

advantages for the carrier too, reducing wasted. mileage associated with rescheduling

deliveries to customers.

Several companies (e.g. Kiala, DHL, Royal Mail) are currently establishing CDP
networks in the UK. For examiple, the ‘Local Collect’ service from Royal Mail allows
consumers to have failed ‘signature required’ packages returned to a sorting office re-
directed to a nearby post office for collection by customer (e;logistics, 2003). The CDP

system is suitable for handling small packages that do not fequire temperature control.
. Unattended local CDP concept

~ In this system, the small packages are delivered to an unattended CDP, typically a
locked reception box. The reception boxes are either ‘individual’ boxes (i.e. Hippobox,
Dormousebox and BearBox) (e.logistics, 2002b) at the customer’s premises or part of
a ‘communal’ locker system (e.g. ByBox) (¢.logistics, 2004b) at an industrial estates or

business park.
1.4. Research objectives

The research focuses on the transport and environmental impacts of small package

home delivery, with the specific objectives of:

1)  Identifying the existing and emerging models for the home delivery of small

packages;

2)  Quantifying and comparing the transport costs of existing and CDP home
delivery methods, in terms of carrier and customer travelling distance; and
identifying the benefits to carriers and householders separately of having the

_failed first-time home deliveries autorhatically diverted to local CDPs;

3) Quantifying the environmental cost of existing and CDP home delivery

methods;
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4)  Quantifying the impact of failed home deliveries on carrier jdumeys of
making deliveries and customer trips of collecting their failed first-time

deliveries;

5)  Comparing people’s home shopping and delivery characteristics over two

demographical areas;

6) Identifying the practical issues when setting up a CDP system, for example,

location problem and capacity issue.
1.5.  Structure of the dissertation

Chaptef Two presents a comprehensive literature review on various issues. Firstly, the
home delivery market is introduced by retailing sectors and goods sectors, respectively.
It is followed by theoretical analysis of the logistics of home delivery services in
.Section 2. The home delivery strategies are introduced for two types of goods, i.e.
groceries‘.and small packages. Particularly focusing on small package home deliveries,
the operating characteristics of traditional, attended and unattended CDP home
delivery methods are provided. In Section 3, a discussion of the transport and
environmental implications of home delivery operations is provided. In Section 4, the

techniques for modelling home delivery operations are revieweéd.

In Chapter Three, the research methodology is presented. A six-step research process,
data collection and the modelling tool adopted are introduced. The éxisting and
emerging home de‘]ivery methods are identified from the literature in the first research
step. The existing policies adopted by carriers to deal with the home delivery failures
are also explored. The second stage consists of conducting a home delivery survey in
West Sussex. Customer’s home shopping behaviour findings from the survey are then
compared against a second data set collected from another home delivery survey in
Winchester as part of MIRACLES project, to see whether their experiences and
therefore home delivery trends are shared. In the third research step, customer’s home
delivery behaviors are modelled in Winchester on the basis of their experiences of
home delivery services. After that, the modelling work is repeated in a wider
geographical area (West Sussex) in the fourth research stage, to see whether there are

significant differences in modelling results of customer’s home shopping experiences
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against the Winchester study. In the fifth stage, the carriers’ historical delivery
information is collected from a major carrier company. The exact delivery schedule is
then simulated. In the final research. step, a discussion of feasibility of the CDP

systems is provided.

Chépter Four introduces the customer’s home delivery characteristics, based on a
home delivery survey designed for cross-section householders undertaken in West
Sussex, UK. Detailed cross-population analyses are undertaken to identify the
differences in home shopping behaviour among different population groupings. The

results are compared between two demographical areas (Winchester and West Sussex).

Chapter Five provides the home delivery operation for the small péckages in
Winchester. Various home delivery methods are modelled and their delivering
performances are analyzed with the aid of a routing and scheduling tool. The
theoretical potential for CDP delivery service to reduce cafrier and householder driving
distance are estimated. Based on the emission factors and distance travelled, the
environmental costs associated with those home delivery methods are quantified. The
transport and environmental costs are compared to the existing delivery method.
Moreover, the most favourable CDP locations are identified and the impacts of failed

home deliveries are analysed.

To explore the home delivery characteristics and identify the benefits of a CDP
delivery model in a wider area and build a more accurate picture of home delivery
services experienced by householders, the modelling work adopted in Winchester
study is repeated across West Sussex in Chapter Six. The theoretical transport and
environmental benefits of CDP delivery; operations on both carrier and householders

are analysed.

In Chapter Seven, the real operating data from a carrier is replicated to analyzé the
fransport and environmental implications of home delivery in West Sussex. The exact
delivery information from one week in October 2006 is collected from a carrier
company, including 43559 orders in West Sussex. Customeré’ street addresses were
obtained from the survey undertaken in West Sussex. Based on the computational
results, the most favorable CDP network across West Sussex is determined. The

economic feasibility of the CDP system is also discussed.
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In Chapter Eight, a summary on the research findings is provided. The contributions

and limitations of the current research are indicated. The future research agenda is

suggested.
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CHAPTER TWO

HOME DELIVERY OPERATIONS:

A LITERATURE REVIEW

This chaptér starts with a review of the literature covering the characteristics of home

delivery services. Firstly, the home delivery market is introduced by retailing sectors

“and goods sectors, respectively. It is followed by theoretical analysis of the logistics of

home delivery services in Section 2. The home delivery strategies are introduced for
two types of goods, i.e. groceries and small packages. Particularly focusing 6n small
package home deliveries, the operating characteristics of traditional, attended and
unattended CDP home delivery methods are provided. In Section 3, a discussion of the
transport and environmental implications of home delivery operations is provided. Thé
techniques for modelling home delivery operations are reviewed in Section 4 and a

summary provided in Section 5.
2.1. The home delivery market

Home delivery services have been taking place in the UK for centuries. By 1697, there
were over 2,500 pedlars (a person who travelled to different places to sell small goods,
usually by going from house to house) licensed to sell goods in locations all over the
UK (Spufford, 1994). Recently the advent of e-commerce has brought the new
methods of retailing over the Internet which has again increased the demand for home

delivery services.

The Verdict report (2005b) calculated that £1 in every £7 spent in the UK retail sector
in 2004 was on goods purchased from home. More than half the UK adult population
(26.1 million people) had home deliveries'in 2004. The UK home delivery market was
valued at £34.7 billion in 2003 (Verdict, 2004) and £36.8 billion in 2004 (Verdict,
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2005). The value has been increased to approximately £58 billion to year end 2006,
over 65% up on 2003 (Verdict, 2006). This figure included all home shopping methods
(catalogue, store sales, multi-channel, as well as Internet). In 2004 the home delivery
market grew by 5.9%, much faster than the 4.2% achieved by the overall retail sector,
as rapid growth in online shopping translated into demand for home delivered goods
(Verdict, 2005b). Hence Verdict (2005b) concluded that online shopping is the fastest
~ growing channel in home delivery market, driven by perceived advantages of buying
online — low prices, access to a potentially vast product range, the simplicity of the

ordering and payment process, and the ability to shop around the clock.

Online shopping brings new opportunities to customers and the benefits have been
recognised widely. Accdrding to Jai'venpaa and Todd (1997), convenience and price
are the most quoted benefits by customers. The business-to-consumer (B2C) segment
has undergone notable growth over the past 10 years. According to Verdict's e-Retail
2007 repo'rt, by 2011 the typical spend of an online shopper will grow to £1,056 a year,
up from £606 in 2005. The ‘clothing and footwear’, ‘-DIY and gardening’ and ‘food
and grocery’ sectors are achieving the fastest growth. The transactions through Internet
shopping are even more significant over> Christmas. The e-retail report from the
research body Interactive Media in Retail Group (2008) has indicated that £3.3 billion
was spent online during Christmas 2004, £5 billion during the same period in 2005, £7
billion in Christmas 2006 and £13.8 billion in Christmas 2007. Among those Internet
retailers, Tesco.com was one of the leading players during the Christmas, with a record
1.3 million orders delivered in the four weeks to Christmas 2006, an increase of around
30 percent on 2005. The dramatic growth of B2C commerce is partly due ‘to the fact
that easier and cheaper access to the Internét with two thirds of the UK adult
population in 2005 (Verdict, 2006). Although online shopping increases dramatically,
the traditional mail order/catalogue market still dominates home shopping transactions,

with some 60% of the overall market in 2005 (Mintel, 2006).

E-commerce is an opportunity based on the developments in the Internet. It offers
customers the opportunity to order goods from home, and to receive deliveries direct to
the home. In recent years, e-commerce has grown dramatically as one of home
shopping and delivery channels. According .to the latest figures from the Office for

National Statistics, the value of e-commerce in the UK rose by 232 percent between
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2003 and 2006, from £39.3 billion to £130.4 billion, representing nearly 4 percent of
 the overall sales (National Statistics, 2007).

The growth of e-commerce has influenced many aspects of business practices such as
trade globalization, customized production and just-in-time distribution, resulting in a
number of changes in the home delivery market. The most significant change is the
increase in direct home delivery for smaller shipments. According to National
Statistics (2003), the most common commodities purchased through e-shopping are
small packages, such as books, tickets for events, grocery, computer softwére,
music/video, and clothing/footwear. In a traditional store-based business, goods are
typically distributed in a sequence from the manufacturer, to the wholesaler, to the
retailer, and finally to the customer. Customers have to take care of the ‘last-mile’
transportation of goods, i.e. delivery from the retailer’s shop to home. However, this is
not the case with e-commerce as mahufacturérs and distributors can communicate
directly with consumers and suppliers, and products delivered directly to the
customer’s home. However, customers are increasingly demanding for the prompter
delfvery. Smaller and more frequent leading to ‘less-than-lorry-load’ shipments

become the consequences of home delivery.

Those changes driven by e-commerce bring business opportunities to the logistics
service providers, particularly couriers handling parcel delivery. Many retailers have
been developing strategic alliances with logistics suppliers. A good example is a
successful collaboration between Federal Express (FedEx) and Amazon in the U.S.
Amazon.com deals exclusively over the Internet and has become one of the biggest
booksellers over the world, with 4.7 million items (Amazon, 2005). When an i_tend is
sold from Amazon, FedEx can therefore offer very quick and reliable home delivery

service (generally less than 48 hours).

Overlapping with other forms of retailing (for example, catalogue/mail order,
traditional brick-and-mortar, multi-channel sales, etc), e-commerce offers the
opportunities for customers to purchase goods from home and receive deliveries to
their home rather than having to travel to the high-street stores. In this section, e-
commerce and its social and economical impacts are introduced firstly due to its rapid
growth and promising future. It is followed by exploring the home delivery markets in

terms of retailing sectors, i.e. traditional brick-and-mortar company, multi-channel
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company, catalogue/mail order company, and pure Internet player. In the final part, the
home delivery market is analyzed by goods sectors, including groceries, books and

CDs, clothing and footwear, electronic items, and household appliances and furniture. '
2.1.1. Nature of e-commerce

The advent of the Internet has changed people’s lives dramatically. Based on the
developments of this technology, the way business is conducted has undergone rapid
revolutions.. Internet shopping has been becoming more popu.lar than ever, providing
people with convenience, time-savings and freedom. “The Economist” (1997) pointed

out that:

“The Internet has already connected 50m-60m of the world’s people through a
seamless digital network. Where they live and what time zone they are in makes no

difference.”

There are many ways of defining e-commerce. Two of them are introduced in this

research.

“Electronic commerce is defined as undertaking normal commercial, government and
personal activities through computers, telecommunications, and networks and includes
- a wide variety of activities involving the exchange of information, data or value-based

exchanges between two or more parties ”(Chan and Swatman, 1999).

Another definition of e-commerce contains more details (European Commission,

1997):

“Electronic commerce is about doing business electronically. It is based on the
electronic processing and transmission of data, including text, sound, and video. It
encompasses many diverse activities including electronic trading of goods and
services, online delivery of digital content, electronic fund transfers, electronic share
trading, electronic bills of lading, commercial auctions, collaborative design and
engineering, online sourcing, public procurement, direct consumer marketing, and
after-sales service. It involves both producis (consumer goods, specialised medical
equipment) and ser?ices (information services, financial and legal services),

traditional activities (healthcare, education) and new activities- (virtual malls).”
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From those two definitions, it can be seen that e-commerce integrates three kinds of
sales styles including businéss-to-business (B2B), business-to-customer (B2C) and
consumer-to-consumer (C2C). At present, the biggest volume of e-commerce is B2B.
According to the FEuropean Information Technology Observatory (2006)

(http://www.eito.org/), B2B accounted for 87 percent of the overall e-commerce across

Europe in 2006. The B2C segment is the second-largest form of e-commerce (12%). A
third type of e-commerce, C2C, giveé the Internet pdwer to the customers to make
perSonal transactions, and has gained spectécular growth since the launch of e-bay. It
has fairly limited market share compared to B2B and B2C (1%). This research aims to
quantify the transport and environmental implications of e-commerce, narrowing the
focus to the B2C segment. Although B2C is significantly less important than B2B in
terms of number and value of transactions (Mansell and Nikolychuk, 2002), it has

gained much more public attention than B2B transactions.

E-commerce is transforming economic processes and markets. Clearly, the electronic
market (including the exchange of information, products, services and payments using
the Internet, networks and digital technologies) and virtual business networks (an
information exchange that is intended to build or sustain a working relationship in
virtually the same way that normal business networking does) will entail both
economic and environmental consequences. These effects could be either beneficial or

damaging to the environment.

Fichter (2003) summarized the impacts from several elements of e-commerce on the
economy and the environment (Figure 1). Generally the economic impacts were
generated from four key elements of e-commerce, i.e. production, retail, distribution

and consumption. The environmental impacts referred to the energy consumption,

traffic emission, land use associated with satisfying e-transactions.
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Electronic Commmerce

!
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Figure 1 Economic and environmental impacts of e-commerce (Source: Fichter, 2003)

Fichter (2003) explained the wider economic and environmental impacts of e-

commerce as below.
Production and Inventory

Production and inventory scheduling is made more efficient through customers placing
orders directly with the manufacturer. The customers’ requirements are transferred
directly into the production and inventory system. Then the manufacturer provides the
products according to customers’ requirements. Such a circle could result in lower
safety stocks, making it possible to gain competitive advantages in price, product
innovation and service. That is to say, Internet technology permits the businesses to
manage their operations more efficiently by reducing the inventory costs and
minimizing surplus production, resulting in decreased costs in storage, production and

wastage.
Retailing Activities

With the development of e-commerce, retailing activity has become more global.
Customers can source items globally from around the world, leading to increasingly
complex supply chains. One change in the electronic retailing industry is that the
logistics activities have to be managed over greater distance than ever before. Another

change is that the close cooperation among businesses is required in order to succeed
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in competition. Currently, most of e-retailers offer the delivery service to the
customer’s home. An argument is that home delivery journeys may be more efficiently
organized than customers’ trips using their own cars, or they may not be, depending on
the extent to the trade-offs between cost-efficiency and the timeliness of delivery.
Another argument is that although there is a reduction of shopping trips on.the road,
some trips for other maintenance or leisure activities have been made with the saved
time instead (Farag et al., 2003). These could include, for example, additional leisure

trips to sports centres, cinemas or restaurants, or visits to friends and relatives.
Time-based Transportation and Delivery

Because the process of production is inseparable from the consumption of goods
purchased, goods distribution processes play a key role in the Internet tra_r'lsac'tion.
Modern e-retailing relies on fast and efficient distribution systems. The success of a

business can be totally reliant on the speed with which customer orders can be fulfilled.

Reélizing the importancé of time-based delivery, many retailers have been actively
involved in either reconstructing the traditional distribution channel to improve the
efficiency, or utilizing specialized shipping companies to manage the logistics procéss.
The advent of e-commerée has indicated a shift from the traditional delivery operations
based on moving large bulk shipments to individual item shipments directly to the
customer. To offer shorter lead times and smallef order quantities, many e-retailers
have decided to outsource their distribution to a third party logistics service provider,
which has the advantage of transporting the godds from retailers to customers through

just-in-time (JIT) delivery.

Howevér, there is a counter argumeni that customér demand for fast delivery or for
delivery within narrow time windows makes it more difficult for the shipping company
to achieve economics in loading and routing trucks (Niles, 1994; Lin and Mahmassani,
2002; Siikavirta et al., 2003) where a cérrier has to dispatch a vehicle accommodating
a small number of packages in order to meet the tight time requirements. This can be
inefficient and potentially expensive. Such a problem is even more serious for the
seasonal online shopping boom. During 2007 Christmas, the value of goods bought
online in Briiain was £13.8 bill.ion, almost double the value in 2006 (IMRG, 2008)..

The shopping peak is expected to result in less emergency stock held by retailers, more
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single vehicle and ‘less-than-lorry-load’ trips made to the customer. For éxample,
Tesco.com had revenues from online shopping channel reached £190 million with a
record of 2 million orders delivered in Christmas 2007. An extra 300 vehicles were

employed to deliver all those orders (S'ilicon.com, 2008).
Consump'tion

Internet shopping allows people to free themselves from the temporal and spatial
constraints of High-street shopping. It also saves customers’ time because product
information from all available e-retailers can be assembled very quickly (Mokhtarian,
2004). The potential customers are not constrained by the stock at a high-street shop as
all the inventories provided by e-retailers are available to the customers. E-retailers are
theoretically supposed to offer loWer prices than the high-street store due to the lower
costs of the retail operation. The most attractive advantage of e-commerce might be the
home delivery service, which avoids customer shopping trips and transporting tﬁe
goods in pérson. To satisfy the customer’s needs for timed home deliveries, a variety
of delivery options are offered, for example, standard delivery, evening delivery,

Saturday delivery, and unattended reception method.
2.1.2. Home delivery markets by retailing sectors

Currently many different types of retailing companies are involved in arranging and
providing home shopping and home delivery service. With the advent of e-commerce,
the retailing'industry has undergone dramatic changes. The following section will look
at different types of companies in the Internet age and their interaction with the
retailing market. Here four basic categories are identified: traditional brick-and-mortar
retailer, pure brick-and-click retailer, catalogue/mail order retailer, and multi-channel

retailer (William, 2002).
2.1.2.1. Traditional brick-and-mortar company

The traditional brick-and-mortar companies iniﬁally were not positive to the e-
commerce. Reynolds (2000) indicated that the traditional retailers were rigid and slow
in decision-making. Many of them didn’t want to change their organisational habits to
satisfy the needs of e-commerce. The Internet channel was considered quite risky and

profit potential was uncertain (Ghosh 1998):
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“Consumer companies are particularly vulnerable to rapid change. Ten of the 25
retailers that were the world's largest in 1960 have disappeared. Eight of the 25
retailers at the top in 1997 either didn't exist in 1960 or had nominal sales. Change

can overwhelm even the most capable of management teams. The reality of consumer

i
o

marketing is “innovate or die

Towards the advent of Internet i_n the mid-1990s, most of the traditional brick-and-
mortar businesses had in general been slow to accommodate the Internet technology in
their developing -online s:hopping channel. However, a small number of companies
realized the opportunities brought by Internet and started to make the initial attempts.
Soon the traditional companies realized the overwhelming strength of Internet to
transform the way how the business was conducted. A number of acaderﬁic studies
have focused on the business adoption of the Internet (O’Keefe, et a/ (1998), Hoffman
and Novak (1998), Cockburn and Wilson (1996), Ellis-Chadwick et al (2002) and
Jones and Biasiotto (1999).

To identify whether any changes had occurred over time in the UK traditional retailing
sectors, Ellis-Chadwick (2002) reviewed the website activities on an annual basis over
a 4-year period from 1997 to 2000. The sﬁrvey was conducted in around 2 months
(from October to early December) before Christmas since the retailers generally
planned well in advance of the selling seasons and websites would possibly be most

developed at this period. The survey targeted the top retailers in the UK in various

sectors (grocery, electrical, clothing, etc) with a turnover greater than 5 million pounds.

The examples of those retailers included, for instance, ’Tesco and Blackwells. The
survey results suggésted that the majority of retailers (72%) had taken therpreliminary
step bf registering a URL; however, only 18% of these used the website for online
sales. It was also found that the extent of Internet adoption varied in terms of goods
sector. Books and music, and toys and clothes were achieving the quickest adoption by
the traditional retailers over the Internet retailing. The survey also found that larger
retailers were more likely to develop the Internet business, and the retailers with more

outlets tended to be more positive to adopt online sales.

Similarly, Jones and Biasiotto (1999b) analysed the websites of 160 store-based
retailers worldwide (US, Canada, Europe, etc) with 9 goods sectors (food, wine, health

and beauty, clothes, electrical, autombtive, department store, other retailer, restaufant).
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The survey results found that over 75% of the retailers had URL registration in 1996, |
with 21% providing the online shopping function. The retailers with Internet selling
tended to focus on severél sectors, computer hardwaré and software, clothing, books
and CDs, flowers, chocolates and toys. The use of Internet by the retailing sector was
still in the experimental stage when the research was implemented. The majority of the
respondents (61.5%) principally used the Internet as a tool for disseminating the
company information electronically. Only 5% thought the Internet would increase their '
sales over the short run. Management Horizons (1997b) concluded that “The Internet
represents a highly dynamic shopping medium and it is creating a new set of rules and

expectations between the on-line shopper and the cyber-merchant.”
2.1.2.2. Multi-channel company

The term channel is defined as various marketing and communication media available
to a retailing organization to interact with its customers (Goersch, 2002). The advent of
the Internet has driven more and more traditional retailers and catalogers to become

multi-channel companies.

There are different degrees of adoption of ‘the Internet in undertaking company
businesses. Some companies may still utilize traditional outlets or catalogue only
“operations for the sales of products, while providing- post-sales service over the
Internet, or online sales parallel to the original operation (multi-channel company). At
the same time, others may have fully integrated the Internet technology into their brick
and mortar business (pure brick and click business). The multi-channel retailer offers

products through one or more channels to the customer.

By adopting a multi-channel strategy, retailers could achieve significant benefits. They
have already set up stable and profitable business ‘relations with their customers.
intemet shopping can help them to attract new cu;tomers or provide extra service to
the existing customers. Porter (2001) indicated a wide range of potential benefits by
_adopting a multi-channel strategy. Firstly, a customized information platform for all
the company activitiés could lead to a unique and integrated system which would
reinforce the business strategy. It was difficult for the competitors to imitate this

system. Secondly, the multi-channel strategy could complement the existing business,
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for instance, by providing the online customer with personalized advice, after-sales

service, etc.

White and Daniel (2004) suggested that associating the Internet channel with
traditional retailing could be an effective method to create customer awareness to the
retailer and its product offerings, by utilizing website and stores mutually. The strategy
could also increase customer trust concerning payment, privacy, security and ethical

use of information.

Unlike a single-channel retailer, a multi-channel retailer was able to choose the most
appropriate channel in its overall portfolio to sell the products to customers (Berman
and Thelen, 2004). Each channel was unique in terms of strengths and weaknesses. For
instaﬁce, traditional store-based business enabled customers to see the product, feel it,
try it out and then pick it up and take it home. Catalogue retailer offered high visual
image of products. The online shoppingv method provided an interactive format, a
personalized customer interface, virtually unlimited space, and'the ability for the
customer to view stock information and order status. Hence one channel could be used

to complement another.

Apart from the above advanta{ge provided By each channel, the multi-channel has great -
implications on customer shopping behavior. The customer tends to take each retailing
‘channel in a multi-channel retailer as a complementary experience. According to the
report by consultant J. C. Williams Group (2001), based on 48,000 interviews of
customers in all retailing channels, 78 percent of Internet shoppers also purchased
~ goods through the retailer’s high-street stores while 23 percent of catalogue shoppers

also had the experiences of shopping through the retailer’s website.
2.1.2.3. Catalogue/Mail order company

As a traditional shopping method, catalogue/mail order companies provide customers
with a wide range of goods through issuingﬁomprehensive catalogues and letting
customers place orders by post or telephone. During the 1980s, the catalogue/mail
order sector achieved the fastest growth to dominate the retail market. Gehrt and Yan
(2004) analyzed the wide range of differences among high-street stores, catalogues,
and Internet retail, in terms of availability of product information, ability to compare -

products, and amount of shopping time required. The format of traditional high-street
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store was limited by operational hours; however, it was able to provide the fastest
delivery time. The catalogue format was the most efficient one in terms of spending
time to find a specific product. The Internet format was the most time-consuming

method for both shopping and delivery.

Apart from the efficiency in finding a specific product, catalogue/mail order channel
also allows customers to use credit systems to pay installments without paying at once.
Furthermore, the advanced technologies in specialized mailing lists and computerized

data procession could improve the market efficiency (Kim, 1996).

Catalogue/mail order companies are among the early adopters to e-commerce (Jones
and Biasiotto, 1999). They already have a suitable logistical infrastructure in place to
set up the Internet channel very quickly. There is no need to substantially change their
basic organiiations and operating processes. Based on the survey of 1099 companies,
mail order/catalogue sectors were most likely to register a URL and develop a

transactional site (25 percent) (Hart et al, 2000). -
2.1.24. Pure brick-and-click company ‘

Pure brick-and-click companies typically sell the products only via the Internet. Since
the Internet téchnology prospered in late 1990s, many pure Internet companies have
emerged. The most successful one is, for example, Amazon.com, who has been the
leading enterprise in the online booking retailing sector (The Times, 2007). However,
peoplé’s estimation on the dot.com boom tended to be' overenthusiastic and the

Internet prosperities didn’t last over a long time.

According to Reynolds (2000), pure brick-and-click retailers were able to provide the
customers with greater shopping advantagés with a wide range of products worldwide, |
unlimited opening hours, more flexibility in stock ability and speed of delivery. The
fully Internet-enabled operations can also benefit the retailers through reducing storage

costs, and attracting new international customers (Doherty et al, 1999).

'

The pure Internet retailers also face some problems and weaknesses. First of all, the
fully Internet-enabled system is extremely expensive to set up. Only large
organizations are able to afford to do it. Apart from the implementation expenses, the

retailers have to invest on marketing their products since they didn’t have any business
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recognition and customer base in place. It is not surprising that the customer is
reluctant to shop from a new businéss, even more reluctant from a virtual Internet shop.
If they were not satisfied with the experience, they would probably not come back
again (Nicholls and Watson 2005). Furthermore, home delivery operations provided by
pure Internet retailers tend to be more important than their counterparties. According

to Xing and Grant (2006), the last-mile operation is critical for pure Internet retailer

.- since there is no direct interface with customer. Hence it is very important for the

Internet retailer to offer speed and reliable delivery to customers.
2.1.3. Home delivery market by goods sectors

Among the goods delivered, three categori‘es were identified as groceries, small
packages and large items by Browne (2001). The definitions for each category were

adapted here:

Grocery: all items purchased from supermarkets that are delivered to a customer’s
home or another address chosen by the customer, including food and other household

items.

Small package: many items purchased such as books, CDs, clothing and footwear,
jewellery, watches and gifts, which can not fix into a mailbox or requires customer’s

signature.

Large item: many items purchased such as furniture, white goods, other large

electrical appliances and garden buildings and structures.

The research suggested that the home delivery market for grocery, small packages and

' large packages accounted for 2%, 59% and 39% of overall home delivery market,

respectively. Browne (2001) generally summarized the current home delivery market
and introduced the supply chain partners involved in arranging and carrying out the
home deliveries, i.e., retailers, manufacturers, distribution and logistics companies,
fulfillment companies, collection and delivery point companies, unattended delivery

system providers.

Verdict (2004) generated a commercial report regarding the home delivery market in

the UK. In terms of frequency of home deliveries in 2003, the top four categories of
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goods were: ‘books, music and videos’, ‘health and beauty’, ‘clothing and footwear’

and ‘DIY products’.
The following section discusses the home delivery market by those goods sectors.
2.1.3.1. Groceries

The overall grocery home shopping sales for 1999 were £197 million in the UK
(Insightresearch.co.uk), which was only 0.5 pefcent of the grocery market. However,
Verdict (2004) indicated that ‘food and grocery’ sector was achieving the fastest
growth. It predicted that e-grocery market would expand rapidly over the next 5 years
(to 2010), by more than 20 percent year on year.

According to Verdict Home Delivery and Fulfillment Report (2004), 26.1 million UK.
customers used home delivery service in 2003. More remarkable, nearly a quarter of
them (23 percent) had groceries delivered to their homes once a week, up from 6
pe'rcent in 2001. The online grocery sales were £1v,386 million, accounting for 1.4% of

overall retail spending in 2004.

There are good reasons to expect the sustainable developménts of grocery home
| shopping and delivery market, providing customers, retailers and society with rﬁany
advantages. For the customers, these include the convenience and the ability to search
for products, to arrange home vdelivery at a conveflient time. Retailers are able to
develop their share in the market by providing home shopping and delivery services.
Retailer can also generate positive social implications by servicing the ‘time-intensive’

people, parents with young children, the disabled and elderly people (Murphy, 2003).

The grocery home shopping market curréntly is provided by most of the existing store-
based ‘supermarket chains — Tesco, Sainsbury's, Iceland, ASDA and Waitrose, with
Tesco being the most successful player. Tesco had 66 percent of the UK's online
shopping market in 2006. Other big players in the market, the Wal-Mart-owned ASDA
chain, todk 16 percent, with Sainsbury's following close behind with 14 percent
(ZDNet, 2006). The supermarket chain is now the largest online grocer and takes
around 250,000 orders per day which are collectively worth £2.5 million.
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i

2.1.3.2. Books, music, CDs and videos

A survey of 2,000 UK shoppers suggested the most popular goods for home delivery
were books, music and videos, with 20 percent of those respondents having ordered
such items (Verdict 2005b). It estimated that online sales accounted for 10.3 percent of

overall retail spending in this sector, equivalent to £872 million in 2004,

Some companies selling those products are pure brick-and-click company (such as
Amazon.com), some are traditional catalogue/mail order companies (such as
Britannia), while others are traditional store retailers (such as Waterstones). Online
sales have achieved success in this sector. Amazon.com is the world famous Internet
book seller, with a market share of around 56 percent in books, CDs and videos in
2000 (Mintel, 2000), followed by Bertelsmann, WH Smith, Waterstone and Blackwell

with sales of 9 percent, 5 percent, 2 percent and 1 percerit, respectively.

Books, Music CDs and Videos are standard products to ship, making it possible to

utilize the existing postal services for home deliveries.

2.1.3.3. Clothing, footwear, and gifts
The online apparel market turns out to be particularly appealing to some consumers,
and has been developed rapidly. Verdict research (2005b) estimated that the overall '
retail spending in this sector was £37,980 million in 2004, with home shopping market
accounting for 16 percent. Online sales in clothing, footwear and gifts were £701

million, equivalent to 1.8 percent of overall retail spending in this sector.

The market is expected to further expand since more and more people have been
becoming comfortable buying clothes online. A survey undertaken by the Economist
(2004) indicated that the Internet would never become the largest sales channel for
clothing but it would be one of the best-performing. The UK apparel industry is
dominated by traditional high-street department stores (for example, Marks & Spencer, |
John Lewis, Debenhams), long-established catalogue/mailv order companies (for
example, GUS, Grattans, Littlewoods).and also some new online retailers (for example,

La Redoute, figleaves.co.uk, asos.com).
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These retailers either use their own delivery operations especially for those long-
established catalogue/mail order companies, or outsource the delivery operations to the

carrier company.
2.1.3.4. Electronic items

Verdict (2005b) suggested that the second most popular goods for home delivery were
electrical goods, with 19 percent of respondents among 2,000 UK shoppers having
ordered such items. It estimated that the overall retail spending in this sector was
£22,369 million in 2004, with home shopping market accounting for 7 percent. In
terms of online sales, UK customers spent over £2 billion online on electrical goods in

2003 (e.logistics, 2004).

Retailers in this sector are composed of pure Internet retailers (such as Dabs.com,

dell.com) as well as long-established retailers (such as Dixons Group and Comet).

Some of the store-based companies operate their home delivery services using their

own delivery vehicles with some retailing using the party logistics companies.

2.1.3.5. Household appliances and furniture

Household appliances and furniture are typically heavy and expensive, for example,
refrigerators and washing machines. The overall retail spending in this sector was
£10,025 million in 1999 (Verdict, 2000), with home shopping sales of £654 milliron.

Retailers are composed of long-established stores (such as Argos), manufacturer direct
selling firms, catalogue/mail order companies, as well as pure Internet retailers (such

as Furniture123.co.uk).

Some companies make deliveries from stores while others deliver directly from
manufactures. Most of the companies in this sector utilize their own delivery fleets; a

few outsource the home delivery operations to the carrier company. -
2.2.  The logistics of home delivery

In this section, the logistics and supply chain management of home delivery services is
introduced. First of all, the relationship among three stakeholders in the home delivery

‘market is explored, i.e., customer, retailer and carrier. Secondly, traditional supply
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chain operations are explained, and their changes due to advent of é-commérce. It is
followed by the introductions on logistics of grocery and small package home delivery
operations, reépective]y. Particularly focusing on small package home deliveries, the
traditional home delivery methods and emerging CDP delivery methods are presented

in the final part.
2.2.1. Customer, retailer and carrier relationships

There are three important stakeholders involved in the home shopping and home
delivery market, i.e. customer, retailer and carrier company. Obviously it is necessary
to understand the responsibilities for each character in order to make the home delivery

operations work well.

Retailers and carriers are responsible for goods successfully reaching the customer. To
initiate and manage the successful delivery process, the retailer needs to collect some
necessary information. This includes the basic delivery address, the dimensions of the
package, the delivery preference of the customer (e.g. next day, standard), and the
shipping address of the customer. Incomplete information will result in the home
delivery failure and increase the operating costs to the retailer. The research body
IMRG (2006b) estimated that, due to incorrect delivery information,'z% of home
deliveries were undeliverable in 2005, i.e. 8.76 million of the 400 million total. If the
home shopping industry successfully tackled the delivery inefficiencies and failures,

IMRG suggested that £1.76 billion per annum of benefit would be available.

To satisfy the customers’ requirements for speedy deliveries, many retailers have
outsourced their home delivery operations to the logistics service providers (e:logistics,
2002d). According to Van Laarhoven er al (2000), cost reduction and service
improvemént were the two major reasons for outsourcing the home delivery operations.
Logistics service providers could reduce retailer’s operating costs by utilizing multiple
resources from more than one company.. They also were experts in logistics
management, with specialist expertise and experience. Consequently, the retailer
which outsourced its logistics function coﬁld focus on the core business and provide
better service to customers (McKinnon, 1999). There are several types of logistic
service providers according to their services provided to the retailer. Sink e al (1996)

classiﬁed’the typical functions that logistics service providers performed (Table 2). )
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Table 2 Activities associated with logistics service providers in the USA

‘Logistics function

Activities

Transportation

Shipping

Forwarding
(De)consolidation

Contract delivery

Freight bill payment/audit
Household goods relocation
Load tendering

Brokering

Warehousing

Storage

Receiving
Assembly

Return goods
Marketing/labeling
Kitting

Inventory management

Forecasting

| Location analysis

Network consulting
Slotting/layout design

Order processing

Order entry/fulfillment

Information systems

EDI/VANs
Routing/scheduling
Artificial intelligence
Expert systems

Packaging

Design
Recycling

Source: Sink et al. 1996

According to Waller (2001), transportation and warehousing were the most popular

functions to be outsourced. This research focused on the logistics service providers

specializing in transportation. The advent of e-commerce has seen that the traditional

delivery operations based on moving large bulk shipments were replaced by smaller,

more frequent shipments directly to the customer anywhere in the world (Table 3).
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Table 3 Characteristics of e-commerce delivery

Attributes

-Traditional delivery

E-commerce delivery

Distribution chain

Producer — Wholesaler —

Online retailer - customer

Retailer

Shipment size Large Small
Shipment type Homogeneous | Heterogeneous
Number of loads (density) High Low
Number of delivery stops One or more stops - Many stopé
Delivery failure Few Many
Delivery frequency Low High
Delivery time sensitivity Low High
Number of vehicles required Low High
Vehicle size | Large Small
Delivery cost per each load Small High

Source: Park and Regan (2003).

Obviously the carrier has the greatest responsibility and exposure in the home delivery

operations. In reality, the carrier Vcompanies may face some practical difficulties

through poor data, either because the customer doesn’t provide the necessary correct

information, or the retailer doesn’t pass it to the carrier as requested.

To solve the inefficiency of home delivery operations, Joyce (2005) suggested that the
responsibilities and communications of each stakeholder needed to be improved: “By
ensuring that the necessities of up line and down line Stakeholders are defined,

monitored and effectively operated at the interfaces between them, inefficiencies are

not transferred, and individual cost effectiveness is improved’ (Figure 2).
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[

CUSTOMER MERCHANT CUSTOMER

N\

Figure 2 How to solve the inefficiency of interfaces between retailers, carriers and
customers (Source: Joyce, 2005)

2.2.2. Traditional supply chain operations
According to Christopher (1992), the definition of logistics is:

‘the process of strategically managing the procurement, movement and storage of
materials, parts and finished inventory and the related information flows through the
organization and its marketing channels in such a way that current and future

profitability are maximized through the cost efficient fulfillment of orders’.

In the early 1950s the management of logistics was still quite an unexplored area.
Companies had concentrated on transportation and inventory activities with the main
focus on transportation (Ballou, 1999 and Bowersox et al., 1968). During the 1950s,
the potential for integrated logistics was discovered (Lewis et al., 1956). Integrated
logistics was defined as the system-wide management of entire logistics chain as a
single entity, instead of separate management of individual logistical functions,
including facility location, transportation, inventory, communication, and material
movement (Bowersox, 1974). The main finding was that the lowest total cost might
not be achieved by pursing the lowest achievable cost in each individual logistics
function. To reduce the total costs, it was now seen possible to spend more on one
function, such as selecting air transportation, in order to reduce the costs of other

functions, such as production and inventory.
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The challenges currently facing logistics managers are to integrate the performance of
the different logistical functional activities in the whole supply chain. The supply chain
can consist of raw material suppliers, production factories, warehouses, distribution
centers, transportation services, and the consumers (Seppdld and Holmstrom, 1995).
The ihteracting functional elements of various supply chains form a logistics network,

as shown in Figure 3.

Production Retailer

Suppliers ere s .
PP Facilities Warehouse C“S‘°“,“ers
Transportation Transportation Distribution

—»  Material Flow <— — —  Reverse Material Flow

Figure 3 Logistics network (Source: Seppild and Holmstrém, 1995)

A single company is not able to control the entire supply chain from raw material
source to final consumption. For practical purposes, it usually has a narrower scope,
controlling the immediate physical supply and physical distribution (Ballou, 1999). "
This is why managing the whole supply chain is generally treated as a broader concept
than managing logistics. Supply chain management focuses more on the management
of sourcing, manufacturing, and delivery systéms (Novack et al., 1992), while logistics
has focused on the operational principleé of these systems. The supply ’chain
management is defined as: ‘The supply chain is the network for organizations that are
involved, through upstream and downstream linkag-,fes, in the different processe& and
activities that produce value in the form of products and services in the hands of the

ultimate consumers’ (Christopher, 1992).
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The supply chain partners perform a variety of logistical functions, including
warehousing, - transportation, sales, marketing, order taking, customer service, and
merchandising. There are many ways of bringing the products from the manufacturer
to the customers-in the traditional supply chain. Two basic categories are adopted in
this research, ‘push’ and ‘pull’ systems. In a ‘push’ system, goods are moved from the
manufacturing plants to distribution points on the basis of sales forecasting or planning.
The s;acond approach is the ‘pull’ system which requires that the product be moved

from the plants based on actual demand (Ballou, 1992).

Figure 4 illustrates one type of simpliﬁed.structure of the traditional supply chain.
Here, the supply chain is viewed as pi‘oviding the produéts from the manufacture’s
factories to the retailers. The consumers pick and take the goods home themselves
using their cars. After production and storage at the factory, the godds are delivered to
the nat_ional distribution centre. Here they are stored, consolidated and reloaded, and
then sent on to the next destination, i.e. the local distribution centre. The goods afe
handled in the same way as at the national distribution centre, and are thereafter sent
on to the retailers, where they are sold to the consumers (Lumsdep, 1998). In

traditional supply chain, the customers buy the products in a shop.

_ Raw =7 Storage - Manufactﬁring - National
Materials Distribution
> 4——'
|
|
|
Regional |
End < Retailer: ~ National Seglona <
Customers - s ] Distribution torage
___> < ...........
?upply Chain S_torgge & Goods Flow Reverse Flow
Component Distribution

Figure 4 Home delivery in traditional supply chain (Source: Lumsden, 1998)

With the advent of e-commerce, there are dramatic changes within the supply chain
because the customer order point will be moved upstream in the chain, in some cases

even up to the manufacturer. The supply chain could then be simplified to consist of
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only direct distribution from the manufacturer to the customer. One of the primary
changes in the supply chain is the reduced number of participants in the chain,

compared to the traditional supply chain. What used to be processed from the

- manufacturer through wholesaler and retailer to the customer has been changed

significantly, by deleting one or more of the costly operations in the traditional suppl);

chain (Abbey et al., 2001).

There are several participants in the traditional supply chain could be deleted. One of
the options is to remove the retailer and then distribute the goods directly from

manufacturer to the customer, which named direct home delivery. In this distribution

‘centre, the goods are consolidated into smaller consignments and then transported to

the consumers (Figure 5). Another possible alternative is to remove the local

~ warehouse from the supply chain and adopt the postal service to transport the goods

from the national warchouse to the customer, called mail-order shopping. The last

alternative is to distribute'goods from the national distribution centre to the customers.

Raw - High-throughput  je-------- End
Materials > Manufacturing Distribution Centre > Customers
_._> < ..........
Supply Chain Storage & Goods Flow Reverse Flow

Component Distribution
Figure 5§ Home delivery in new supply chain (Source: Lumsden, 1998)
2.2.3. Grocery home deliveries

2.2.3.1. Grocery home delivery market size

Groceries are defined as all items purchased from supermarkets that are delivered to a
customer’s home or another address chosen by the customer, including food and other
household items (Browne, 2001). Customers are able to order grocerieé from home and
get them delivered to their home. The overall grocer‘y home shopping sales for 1999
were £197 million in the UK (Insightresearch.co.uk), which was only 0.5 percent of

the grocery market. However, Verdict (2004) indicated that ‘food and grocery’ sector
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was achieving the fastest growth. It predicted that e-grocery market would expand
rapidly over the next 5 years (to 2010), by more than 20 percent year on year. IMRG
estimated that nearly 20 percent of the UK populations purchased their groceries from

the Internet in 2006 (IMRG, 2007).

E-grocery services are currently provided by most of the UK’s leading supermarket
chains (Tesco, Sainsbury's, Iceland, ASDA and Waitrose), with Tesco being the most
successful player (Figure 6). Tesco.com has over 850,000 regular online grocery
customers and 250,000 orders a week (Tesco, 2006), covering 90 percent of the UK
population by 1999 (Economist, 2000; The Times, 2000). Tesco recently announced
that its online sales for 2006 reached £1.2 billion, accounting for two thirds of overall
online grocery sales in the UK. Tesco is now the UK’s fourth largest Internet retailer,

and shares 31.5 percent of the UK’s overall retail market.

Figure 6 Home delivery vehicle from Tesco.com

Another successful player in the e-grocery market is Ocado (Figure 7). Based in the
north-west of London, Ocado started as a joint venture with the John Lewis
Partnership (owner of the Waitrose grocery chain). By 2005, it had a turnover of £144

million, representing 70 percent growth on 2004.
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Figure 7 Home delivery vehicles from Ocado

The Iceland store chain is able to reach 95 percent of the UK population through its
home delivery system, with sales of £20 million in 2005. Iceland has 1000 delivery

vehicles all around the UK.

The detailed home delivery operations for groceries are explained in the following

section.
2.2.3.2. Grocery home delivery strategies

There are a variety of operating strategies adopted by the existing grocers offering
home delivery services, based on either the dedicated fulfilment centre or the existing
stores. Some grocery retailers utilize the existing high-street stores, where the home
delivery orders are picked up by staff and dispatched to customers. Some are opting
for dedicated fulfilment, where the goods are picked up and despatched directly to the
customers. Others adopt a hybrid model of combined dedicated fulfilment centre and
high-street stores. Traditional grocers have generally used the first strategy, in which
the home delivery operations are based on existing store infrastructure. The second
strategy, based on dedicated distribution centres, has been adopted mainly by the pure

e-grocers (Kédmdréinen ef al., 2001).

Both of those strategies have their strengths and weaknesses. A dedicated fulfilment
centre is typically designed to achieve efficient picking operations while high-street
stores are designed primarily for displaying and selling products to customers (Peters,

2000; Yrjold, 2001). Some of the picking operations may even be automated in the
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)

dedicated fulfilment centre (Kédméridinen et al., 2001b). However, investments on a
dedicated fulfilment centre are higher than whien operating from an existing store. For
example, Webvan’s automated distribution centres cost between $25 million and $35

million each (K#miriinen and Punakivi, 2002).

When picking operations are based on the existing store infrastructﬁre, the required
investment is significantly smaller compared to setting up a dedicated fulfilment centre.
Furthermore, customer acquisition is easier because of the fact that traditional retailers

usually have a well-known brand on the market.

A comparison on the handling costs per order in each strategy was provided by Merrill
Lynch, a financial management and advisory company (Merrill Lynch, 2001. cited in
Financial Times). It was estimated that it can cost up to £24 to fulfil each home

shopping order by in-store picking and £15 for dedicated fulfilment centre (Table 4).

Fulfilment centre is able to handle a significant amount of orders per week (8000/week)

and thus achieve a better. record of sales (560,000/week). However, more customer
service staff (1293) and delivery stuff (38,400) are needed to maintain the activities in

that setting.-

Table 4 Characteristics of two home delivery strategies for groceries (in-store and
dedicated fulfilment centre)

In-store ~ Fulfillment centre
picked orders picked orders

Number of orders per week 420 - 8,000
Average order value (£) 85 70
Weekly sales (£) 35,700 - 560,000
Customer service staff 343 t 1293

| Delivery staff 2,016 - 38,400
Costs per order (£) ’ U 15

It has been found that the type of delivery system used can lead to significant
variations in efficiency. To illustrate this, a few case examples with different home
delivery strategies are introduced here. The first case is Webvan based on the

dedicated fulfilment centres, one of the most attractive stars in the Internet boom, and
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also one of the most shocking failures (Research and Markets, 2001). Webvan
founders raised about $1 billion to set up the dedicated fulfilment centre for groceries
in Oakland in 1999. Initially serving Silicon Valley in California, Webvan promised to
deliver to customers within 30 minutes time slots. Furthermore, it offered free delivery
for orders more than $50 and $4.95 delivery charge imposed on smaller orders. To
reach market dominance, Webvan aimed to automate the grocery home delivery
~ operations based on its dedicated warebousé in edge-of-town locations (Perman, 2000;
Cassidy, 2002). It had pianned to enter 16 cities across the U.S. with one single large
fulfilment centre hub (Mendelson, 2001). | |

However, Webvan was unable to guarantee sufficient delivery density énd reach
economically viable home delivery operations. Low customer density and short
delivery time windows together resulted in extremely high delivery costs. In May 2001,
Webvan started to raise its delivery charges from $4.95 to $9.95 for orders under $75,
and impose a delivery charge of $4.95 for orders between $75 and $100. Free delivery
was available only for orders over $100 (Sandoval, 2001). However, all those
measurements were not enough to prevent Webvan from running out of money and

finally it decided to cease its home delivery operations in 2001 (Sandoval, 2001b).

Another two examples of grocers utilizing a dedicated warehouse concept are Toronto-
based ‘GroceryGateway’ and Vancouver-based ‘Quick.com’ in Canada. Quick.com
used a dedicated warehouse in 2001, which was 1/ 10™ size of Webvan as smaller scale
was considered more financial sustainable, but it ceased handling in 2002 as a
consequence of small market demand. In the UK, Sainsbury’s and ASDA initially
started the home delivery operations with dedicated warehouses, but switched to store-
based fulfilment centre soon after it was clear that order volume was insufficient to
offset the expense (e.logistics, 2002). As of March 2006, Sainsbury’s offers home
delivery with 1-hour delivery time window. A standard delivery charge of £5 is
applied to orders less than £70 and free delivery for the larger orders. ASDA provides
customers with 2-hour delivery time windows and cHarges £4.25 as delivery fee for

orders less than £100.

Other examples of ‘warehouse-based’ grocers include Ocado supermarket chain in the
UK (the second largest, behind Tesco), Royal Ahold in the Netherlands, Carrefour in

France, Woolworths in Australia, and Foodtown of New Zealand (e.logistics, 2000c).
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Apart from the warehouse-based home delivery stfategy, some e-retailers adopt store-
based method, in which the home delivery operations are based on existing store
infrastrﬁcture. Tesco.com was started in 1996 and is cufrently the Wdrld’s biggest e-
grocer with annual sales of £43.1 billion in 2006 (Tescol 2007). Tesco offers home
delivery with 2-hour delivery time windows and next day delivery. The delivery fee
charged is between £4.85 and £6.85 for orders less than £100, depending on how fast
the customers anticipate the goods to be delivered. Tesco.com implements its picking -
operations in ’nearly 700 stores across the UK, covering 90 percent of the UK
pépulation in 2006. It employs teams of people to pick up fhe gobds acéording to
customer’s order transmitfed from the Tesco.com website, and teams of drivers to
deliver the orders at agreed times. When the customer order is received by Tesco.com
website, it is routed ‘to the nearest physical Tesco store where employees started
picking and delivering (Sandoval, 2001b). With its current in-store picking and
delivery strategy, Tesco has been able to,devevlop its online business with great
successes. It delivered more than two million orders in the UK before Christmas 2007
(Silicon, 2008). As shown m an earlier report, Tesco.com interpreted this as
‘confirmation that Britain has now accepted online supehnarket shopping as a normal

part of day-to-day life’ (Tes.co press release, December 2002).

However, there are several issues to be considered in Tesco’s home delivery
operations. The in-store picking strategy is very labour-intensive. The delivery charges
(between £4.85 and £6.85) may not be able to cover the costs of employing stuff of

picking and driving. Reinhard (2001) has estimated that the costs of picking and home '
delivery operations accounted for 14 percent of sales. Moreover, when there are
crowded customers in store at weekends, the efficiency of picking and delivering is

impeded.

The third model of combined dedicated fulfilment centre and high-street store seems to
be a natural evolution from the previous two. In the in-store pick concept, lower
investment is required but is less efficient in terms of picking and delivering than
having a dedicated fulfilment centre. Therefore, some grocers have adopted and
developed a hybrid model by maintainihg both in-store picking and a dedicated

warchouse, for example, Sainsbury’s.
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Sainsbury’s initially adopted a store-based home delivery strategy, in which orders

were picked in-store and delivered to customer’s home. In May 1999, Sainsbury's

decided to set up the largest grocery picking centre in the UK to handle customer
orders transmitted from ‘Sainsbury’s website because a store-based strategy was
believed to be incapable of dealing with significant volume of orders without impeding
the customer’s shopping activities in-store. Since then, Sairisbury's has built two
dedicated warehouses in London and Manchester, which are able to handle nearly

15,000 products. Currently, Sainsbury’s adopts a hybrid home delivery strategy based

on two dedicated fulfilment centres and 33 high-street stores. A major proble‘m‘ with -

the hybrid home delivery strategy is the difficulty of integrating the picking and home
delivery operations to handle both online and regular orders since dedicated warehouse
and high-street stores are jointly used in hybrid delivery strategy (Beamon, 2001).
~ Other grocers utilizing the combined dedicated fulfilment centre and in-store picking

are Peapod, Albertsons and Safeway in the U.S.

A summary of home delivery strategies adopted by some leading grocers is provided

in Table 5.
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Table S A summary of home delivery strategies adopted by leading grocers

: Literature Review

Grocers Home delivery strategy Delivery éharge Delivery time slots 0;/::; d Year closed
. ‘ Next day delivery;
S e oo |-
2-hour slot
. . Next day delivery;
Sainsbury’s gﬁgﬁiﬁf f:rilr‘;a;% e £5, minimum order £25 Standard delivery; 1973 .
, tore (valid in March 2008 ) Weekend delivery;
stor 2- hour slot
T L Standard delivery;
Waitrose In-store fj&lzl?;ﬁgczrgggg 0 Weekend delivery; 1955 —
2- hour slot
Standard delivery; -
Tesco [n-store fjﬁif{i?ﬁi’uﬁee ; (;g;r)>100 Weekend delivery; 1956 —
ary 2-hour slot
, $9.95 for orders < $75,
Webvan Dedicated fulfilment $4.95 for orders between $75 and $100 30 min time slots 1999 2001
centre Free for order >$100
(valid in January 2000)
Combined dedicated $9.95 any order 90 min time slots,
Albertsons fulfilment centre and in- (va.li 4 in}ll\/[arch 2004) Sameday delivery; 1999 —
store : Next day delivery
Combined dedicated . . .
Peanod .| $2.95 t0 $9.95, minimum order £25 Next day delivery; _
P gl(:ilment. centre arlld n (valid in October 2005) Standard delivery 1989
No but order must >£40 Next day del} verys,
Iceland In-store Cy Standard delivery; —
(valid in October 2004)
2- hour slot
. £5, order must>=£25, Standard delivery;
Ocado De«iizated fulfilment free for order >=£75 Weekend delivery; —
cent (valid in December 2006) 1- hour slot
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2.2.4. Small package home deliveries
2.2.4.1. Small package home delivery market size

Small packages are defined as small, packaged items delivered to customer’ homes (or
another delivery point chosen by the customer) for example, books, CDs, clothing and
footwear, jewellery, watches and gifts (Browne, 2001). According to UK Department
of Trade and Industry (2000), home shopping market for small packages was the
biggest sector, accounting for nearly 60 percent of the overall home shopping market.
With the promising future of Internet based e-commerce, there was a good reason to
predict that Internet would generate an extra £3.2 billion in overall retailing by 2010.
The sectors that would benefit most will be small packages. For example, clothing and
footwear sales were expected to reach £2.27 billion, a 160 percent rise (Paypai, 2007).
The research organisation Mintel (2006) estimated that about 30 percent of the books
sold in the UK are purchased over the Internet, with music sales at about the same
percentage, clothing and footwear at 20 percent, the same as computer software and

entertainment tickets in 2005.

Various estimates about the number of home deliveries received by each household a
year range from 18 (Transport for London, 2006), 28 (Transpoft for London, 2004) to
33 (IMRG, 2006b). According to the results from Royal Mail CDP practice trial in
Nottingham from February 2003 to October 2003, there were 28 home deliveries per
household per year. The trial was launched in two postcode areas of Nottingham (NGS5
"and NG9), and covered all the parcels that wouldn’t fit through the letter box or require
customer’s signature (Department for Transport, 2004). 18 home deliveries per year
per household were suggested by Transport for London (2006), based on 304

responses from a home delivery survey undertaken in London.

In terms of weight and size, small packages typically leﬁd themselves to delivery
through three general types of channel, i.e., postal delivery, parcel delivery and mail
order delivery (McKinnon and Tallam, 2003). Postal delivery is applied to the
packages small enough to pass through a letter box. It is the most cost-effective
delivery option since the existing postal network has beenvdeveloped intensively. For
example, Royal Mail has the biggest postal network over the UK. The parcel delivery

strategy is applicable to retailers whose home delivery volumes are too small to set up
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a dedicated delivery network. Most of the existing carriers operate a hub-satellite
system, comprising both local depots and a large centralised sorting centre to enable
 centralized consolidation. Retailers have their home delivery orders collected by the
'carrier vehicles and routed via the local depot. If the order volumes are signiﬁcaht
enough, they can arrange a bulk shipment directly to the dedicated warehouse. After
that, the carrier distributes parcels via the parcel network to customer's homes. The
large mail order companies normally have loné establishe_d distribution networks and

own a network of a national distribution centre or central warehouse and local depots.

The customer orders are picked from the central warehouse. The detailed operating

strategies adopted by the retailers and carriers are provided in the following Section

2.2.5.

For most small packages delivered to customers’ homes, there is no pre-arranged day
or time of delivery between retailer/carrier and the customer. A report from IMRG
(2006b) suggested that 79% of retailérs/carriers did not allow the customer to pick a
time of day and time for delivery. 75%. of the retailers/carriers did not allow the
custémef to specify a Saturday delivery. Consequently, the home delivery of small

package is less tightly scheduled with the customer, resulting in problems of failed

delivery attempts due to nobody being in to receive the packages. However, little

research has indicated the impacts of the home delivery failures, which becomes one of
the 'bigges't motivations of current research. The delivery charge for small packages

was between £3 and £6, with the average of £4.26 (IMRG, 2006b).

Clearly, failed home deliveries increase the operating cbsts of the retailer and carrier
and cause inconvenience to customers. It is estimated that a carrier might incur costs of
£38.50 for each delivery failure, made up of £4 for customer ser\{ice costs, £5 for
handling stock/ replacements/ damages, £1.50 for one additional re-delivery attempt,
£28 of other potential costs (e.g. answering customer enquiries; escalating complaints,
handling claims, recalCulating invoices, re-issuing invoices; customer attrition/loss;
customer recruitment costs to replace those lost due to delivery problems) (IMRG,
2006b). IMRG also estimated 64.8 million first-time home deliveries failed in 2006,
leading to an annual cost of £682 million, which was composed of direct costs of £300
million to the retailers due to the 1 time failures and undeliverable, £123 million to
the carrier to make redelivery attempts, £259 million to customers of wasted time to

wait for the deliveries and redeliveries, or collect the parcels from local carrier depot
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by themselves. Consequently, one of the significant difficulties in the home delivery
operations for small packages lies in the delivery failures. To solve this problem,
several home delivery models have been developed, including attended and unattended
CDP concepts. A detailed description of the existing home delivery models for small

packages is provided in the following sections 2.2.5, 2.2.6 and 2.2.7.

To illustrate how the home delivery operations for small packages work in practice,
two case examples for book delivery and clothing delivery are introduced. The first
example is Amazon, which is one of the first Internet companies to set up, and has
become synonymous with the dot.com revolution, with its sales of books, and
subsequently, sales of other leisure products like CDs and videos. All items destined
for the UK addresses are dispatched by Royal Mail, Parcelforce or DHL Express. It
normally takes 1 to 7 days to arrive customers, depending on the delivery service
chosen (super saver delivery, standard delivery, first class delivery, guaranteed express

delivery). The delivery charge ranges from £1.16 to £4.19.

Another example is clothing retailer GUS, which is one of the leading UK catalogue
and mail order companies (Figure 8). Home shopping sales by GUS in 2004 were £104
million. GUS outsourced its delivery service to White Arrow, with a fleet of around
4900 cars and 2500 vans and trucks. GUS offers three delivery options, i.e. standard
delivery, next day delivery and Saturday delivery. As of August 2005, the delivery
charge ranges from £4.95 to £7.90.

Figure 8 GUS home shopping and home delivery

64




Chapter Two: Literature Review

2.2.4.2. Small package home delivery strategies

The UK Competition Commission (2004) has estimated shares by value in the UK
express home delivery market (Table 6). Parcelforce, DHL and TNT are the top three

carriers offering express delivery services.

Table 6 Market shares by value in express home delivery services in 2002.

Company Market share (%)
Parcelforce World\;vide ' 21
DHL | | 15
TNT UK ' o 14
Parceline | | 7
Businéss Post (include Fedex)‘ _ 7
LYNX Express | ‘ 5
| Initial CityLink ‘ 5
o ANC | N 4
| Amtrak Expres‘s'Parcels | 3
UPS , | 3
Interlink Express Parcels | ‘: 3
7 Targer WorldWide Express ) » 3
Nightfreight ’ S 3
Reality : | : 2
Tuffnells Parcels Express - ' 2
Others - - ' 3

Source: UK Competitfon Commission 2004.

Table 7 shows a comparison of the main characteristic of.the home delivery services

offered by the carriers listed in Table 6.
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Table 7 The operating characteristics of home delivery services offered by some carriers

listed in Table 6
Company Delivery options V::?:lgl:lt / _P:;S:sa Re-delivery policy
Driver leaves a card through the
Standard (2-3 days) customer’s letterbox and invites the
| Same day ' customer to arrange a re-delivery
ANC Next day (before 9:00, Upto (either to the original address or an
10:00, 12:00) 30kg alternative address);
Saturday
Evening delivery Customer can also collect the
packages from ANC Express depot.
Standard - Driver notifies the customer and
gtgg)day (next day before | makes second delivery attempt;
DHL Midday (next day before Upto If all the delivery attempts are
12:00) | 20kg failed, customer arranges a
Pre-10 am (next day convenient time with carrier to pick
before 10:00) up the shipment from DHL depot.
Goods can be collected from a third
’ party, for return delivery to another
Next day (before 9:00, - Mainly address;
‘ 10:30, 12:00) Upto | computers —— i
LYNX . Standard (2-3 days) 25kg | and mobile ?{NX Pl-clk up anclllDrop off
In-night delivery " | phone elivery solutions allow customers
' to collect their goods from
collection points.
Driver leaves a card through the
customer’s letterbox and invites the
customer to arrange a re-delivery to
Next day (before 9:00, the original address;
10:00, 12:00)
Standard (2-3 days) Customer can also arrange a re-
Parcelforce | Overnight delivery Upto delivery to a ‘Local Collect’ post
Saturday 30kg office where their goods can be
Parcelforce 24 (next day) collected; '
Parcelforce 48 (2 days) Customer can also collect from
Parcelforce depot. '
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Company Delivery options V:]::lgl:lt P:;s:sa Re-delivery policy
| Mainly Driver makes up to 3 deliveries until
Stand(ajtrd (5-6 days) AMO* / the packages are delivered;
Parcelnet | Noxt 427 Upto | pvio :
Nominated day 17kg If all the delivery attempts are
Time banded delivery failed, the customer collects from
' the Parcelnet depot.
Driver leaves a card and invites the
First class customer to arrange a re-delivery to
Second class the original address;
Same day Up to Customer can arrange a re-delivery
Royal Mail | Next day 2(])3k to a ‘Local Collect’ post office
Special delivery 9:00 am & where their goods can be collected;
Standard Customer can also collect from
Royal Mail sorting office.
Same day
- Next day (before 9:00, .
: 10:30, 12:00) Up to Carrier automatically makes another
TNT Saturday 20kg gttempt on the following working
Standard day. ‘
Next day (before 7:30, Carrier automatically makes another
9:00, 10:30, 12:00, 17:30) attempt on the following working
- Nominated day Mainly da
Initial J Up to high val Y.
CitvLink Saturday 30kg igh value )
y Timed delivery products If all the delivery attempts are
Standard failed, customer can collect from

CityLink depot.

- Source: Competition Commission, 2004. *Agent Mail Order**Direct Mail Order
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The home delivery strategies of those distribution channels are described below, in

terms of delivery options and delivery charge.

Delivery options

i

The delivery options provided by carrier companies are generally: l

Standard delivery option

Normally taking between 1 to 7 days.to be delivered to the customer. -

Same day and timed delivery option
Some carrier companies provide same day and timed. delivery option, for

example, ANC Express Group, Royal Mail and DHL.

Next day and timéd delivery option

This usually applied if a customer selécts next day delivery, where a delivery
time window may be needed. There are two types of next day délivery options.
One option is the next day delivery without the delivery time constraint.
Another option is that the goods are delivered on next day within a range of
delivery time windows, . including before 9:00, 10:00, or 12:00, AM, PM, 1-
hour time slot, and 2-hour time slot, etc. Examples include the next day

delivery service from DHL and TNT.

Nominated-day dellvery option -~
The goods are delivered at the day nominated by the customer. Several carrier

companies provide this delivery option, including DHL and Royal Mail.

Saturday delivery option
Some carrier companies provide a Saturday delivery option, for example, ANC

Express Group and Parcelforce.

Evening delivery option

The goods are dellvered fo customers during the evening (for example, 6pm to
8 pm), when people tend to be home. Currently evening delivery option is
offered by ANC, LYNX, and Amtrak in the UK. Amtrak, for instance, offers
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the evening delivery option throughout the UK, delivering the goods to

customers’ home between 5.30 p.m. and 8.30 p.m.

Although most carriers provide a wide range of delivery options from standard

delivery to express delivery (next day, same day or nominated day), standard delivery
is the most common option accounting for at least 50% of all deliveries (Xing, 2007).
In a study bf foﬁrteen retailers from several industry sectors (apparel, household
products, DIY, office supplies and department stores), Xing (2007) found that several
delivery options were offered to reduce the proportion of failed first-time deliveries.
Next day delivery options were becoming more popular and were the second most
common option, accounting for 7% of all deliveries. Also, there were increased
demands for weekend and evening deliveries but had not been adopted by many

carriers.

A report from IMRG (2006c) has summarized the existing operating strategies for
small packages. For most small packages delivered to customer’s home, there is no
prior delivery arrangement i.e. specific day and time of delivery, with the customer. 84
percent of the e-retailefs did not allow the customer to pick a time of day and time for
delivery. AM/PM delii/ery option is the most common option, accounting for 11% of
all deliveries. 75 percent of the e-retailers did not allow the customer to specify
Saturday delivery. Coﬁsequently the home delivery of small package-ié less tightly
scheduled with the customer, causing the problems of failed delivery attempts due to

nobody being in to receive the packages.
Delivery charges ‘ -

The costs vary according to the delivery options selected by the customers and the size

of the package.

According to IMRG (2006¢), the average delivery charge to the customer is £4.26 per’
parcel based on a survey of 100 retailer websites. Those retailers were from several
industry sectors, including clothing, e]ectfical, wine, DIY, gifts, sports and
entertainment. 56 percent of the retailers have opted to set their delivery prices
between £3 and £6, depending on how fast the goods would arrive at the customer.
IMRG estimated that customers need to pay £3.5 for standard delivery option, £4.5 for
next v’day delivery option, £9.5 for Saturday delivery option and £12 for the evening
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delivery option. The a\}erage delivery cost to the retailer was £7.84 per parcel, based -

{

on the IMRG Merchant Survey conducted in June 2005.

A detailed description of the existing home delivery models for small packages is
provided in the following sections 2.2.5, 2.2.6 and 2.2.7, including traditional delivery
method, attended and unattended CDP delivery method.

2.2.5. ' Traditional home delivery methods

2.25.1. Operaiing characteristics

There are several variations to the traditional delivery method for small packages but
generally a customer signature is required. Goods are ordered by the customer and
delivered to a location of their choosing (some retailers insist on delivering to the
customers’ billing addresses) using relatively narrow time windows defined by the
retailer. If the delivery fails because no-one is at the address to receivé the item,.'there
are several options for the carrier and the customer: 1) the parcel is left with a
neighbour; 2) the parcel is left outside the door; 3) re-delivery attempts are made either
on the same day or on subsequent days. Some carriers make an automatic free re-
delivery attempt on the following day, regardless of whether the customer has
contacted the carrier following the first failed attempt. If the second attempt to deliver

also fails, (whether pre-organized by the customer or not), subsequent delivery

attempts will be made at an additional charge to the customer; and 4) the parcel is

returned to the carrier’s depot where the customer may collect from, but not all carriers

allow this.

For packages which can not fit through the letterbox, or require a signature, it is

important for someone to be at home to receive the delivery. This requires greater

planning in order to ensure that a satisfactory proportion of deliveries are successful. .

Deliveries attempted when the customer is not at home result in the need of re-

schedule and call again.
2.2.5.2. Problems encountered in home delivery operations

There are several issues that can cause home delivery services to operate in an

unsatisfactory manner. Those issues will result in significant costs and inconvenience
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to the customers and home delivery service providers. This section identifies several

issues encountered in current home delivery operations.
®  Unsecured deliveries

With the approval of the customers, the home delivery service providers can provide
‘doorstep’ delivery in accordance with customer’s instructions. McKinnon and Tallam
(2003) identified a various forms of potential crime by leaving the customer’s goods
unsecured at their home, including theft of product, denial of receipt and burglary. The
people who see the goods outside the property can easily steal them. The driver
himself can also steal the goods, claiming that they were left at the customer’s house
and stolen by someone else. Without the customer’s signature, they can fraudulently
claim not to have received the goods. Leaving the package outside a house usually

increase the risk of burglary by indicating that the house is empty.

m  1* time delivery failures

Given these increases in delivery vehicle movements, of increasing concern are the

numbers of failed home deliveries where no-one is at home to receive the package.
Unsuccessful deliveries could obviously result in higher operating costs for the
retailers and higher transport costs for the customers to retrieve the missed packages.
Packages delivered when the customer is not horhe have to be redelivered or customer

has to drive to carrier’s depot for collection.

Estimates of delivery failure rates have varied widely. According to IMRG Merchant
Survey (2006b), 12 percent of e-retail home deliveries will be 1* time delivery failures.
60 percent was suggested by Department of Trade and Industry (2000), where a

delivery time has not been agreed in advance.

According to Park and Regan (2003), several social and economic factors may lead to
homes being empty in daytime. These may include increases in people spending more
of their freé time away from their home, flexible working patterns, long commuting
time, incréases in working women, and the growth in single-person households in the
UK, which have resulted in up to half of UK homes being empty between 9 a.m. and 4
p-m. during weekdays (DTI, 2001). This will result in a high proportion of missed

Home deliveries; even the delivery day and time are agreed with the customer in case
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of grocery delivery. It is important for the customers to be in because of the
deterioration of groceries. Delivery of small package is less tightly scheduled with the
customer. Hence the proportion of missed home deliveries is particularly high in the
case of small packages because most of the retailers do not make a pre-arrangement
with customer before the delivery. For the small packages required for customer’s

signature, it is necessary for customer’s presence‘ at the time of the delivery.

/

®w  Demands for faster delivery

Increasing demand for faster delivery is identified as another issue for retailers and
delivery companies. Customers anticipate that products purchased from home have to
be shipped as soon as possible after the order is placed. Hence there are increased

demands for fast delivery or for delfv;:ry within a narrow time window.

To satisfy people’s needs, various initiatives have been taken by retailers and delivery
companies to offer the delivery convenient to customers. The examples include same-
day delivery, next-day delivery, weekend delivery and evening delivery options.
However, there is little evidence that the majorit); of customers were prepared to pay
extra for it (Park and Regan, 2003). Data on the UPS domestic package,delivery
operations (cited by Park and Regan, 2003) suggested that the largest proportion of
UPS operations was still standard delivery (66 percent in revenue and 83 percent in

number of shipments), compared to overnight delivery and speed delivery options.

As delivery time shortens, it makes it difficult for the shipping company to achieve
economics in loading trucks (Niles, 1994; Lin and Mahmassani, 2002; Siikavirta ef al.,
2003), consequently increasing the operating cost and delivery vehicle trip generation.
The carrier has to dispatch a vehicle carrying a small number of packages in order to
meet the delivery time requirements, resulting in an increased number of ‘less than
truck loads’ vehicles. This certainly will impede road traffic and generate negative
impacts on the environment. According to the Department for Transport (2006),
delivery vans were empty for 15 peréent of total distance fravelled, considering the low
utilization of vehicle capacity and the empty driving for the vehicle back to the depot.

Consequently an EU project (PLUME) suggested a series -of instruments to mitigate

the negative impacts of home delivery industry: time windows and weight restrictions
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for deliveries; congestion charging; environmentally friendly vehicles, etc (PLanning
and Urban Mobility in Europe, 2002).

The traffic problems caused by home delivery vehicles are even more serious in the
seasonable shopping rush, for example, Christmas. According to The Times (2007),
Internet shopping has become a Christmas tradition for many people, offering the
customers with the choices, convenience and great value. In the earlier report (2006),
IMRG has seen the dramatic growth ih the Christmas online shopping sales: £3.3
billion spent online during Christmas 2004, £5 billion during the same period in 2005,
. £7 billion in Christmas 2006. Tesco.com was one of the leading retailers during the
Christmas, with a record 1.3 million orders delivered in the four weeks to Christmas
2006, an increase of around 30 percent on"2005. It needed an additional 300 delivery
vehicles and picking staff. Amazon was the most visited online retailer and received
750,000 orders for books, DVDs and toys and 600,000 parcels delivered on its busiest

day, December 4, éompared with a previous record of 480,000.
m  Returns policies

In the UK, many retailers with home delivery services agree to take back and refund
the costs of unwanted goods. Howéver, the costs of retuming the goods are often born

by customers (Browne et al, 2001).

A survey undertaken by Snow Valley on behalf of IMRG (2005) reported that 96

percent of retailers had a link on their websites which led to returns information. The
most popular. returns option, used by 46 percent of retailers, was to allow the customer
to return unwanted goods by post. Nearly half of retailers expected the customer to pay

the 'postage on returning any unwanted goods.

There are a lot of variations in returns policies adopted by retailers. The returns

policies of several major high street retailers are identified below (Table 8).
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Table 8 Returns policy adopted by several major high street retailers

Retailer Returns policy

The returns policy allows customer to choose :
Marks & Spencer Plc e  Take the item to any UK M&S store (apart from Outlets
‘ and Simply Food stores).

e  Return by Royal Mail using the Return 'Poétage Paid label
provided.

Returns can be made within 28 days of original purchase through

either of these options:

John Lewis
e  Returns via courier collection
e  Returns via a John Lewis shop
Returns can be made within 30 days of original purchase through
either of these options:
Argos
e  If the product was delivered, the customer needs to contact
the customer service and arrange a collection
e  Brings it back with proof of purchase
Returns can be made within 14 days of receipt through either of
. these options:
Dorothy Perkin 165€ OpLIOnS: .

e  Returns to store;

e  Returns via courier collection

Returns can be made within ‘90 days of receipt through either of
B&Q these options:
e  Return the product to the local B&Q store

e  Contacts the customer service to arrange a collection

Returns can be made within 28 days of original purchase through

| Tesco either of these options:

e  Contact customer services to arrange a collection

e Returns via a Tesco store

Returns obviously result in significant costs to home delivery service providers for V‘ |
collection and replacement of returns and administrative costs of dealing with returned
products. According to Browne et al (2001), small packages encountered far higher
return rates than large items such as furniture. Online sales of non-food goods
encounter an average of 30 percent of return rate, compared to 6-10 percent for high-
street sales (Nairn, 2003). However, there are certain goods which customers can not
return, for example, flowers, newspapers, magazines. The market for managing returns

has grown by 25 percent with the development of online sales (Park and Regan, 2003).
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Consequently, it is becoming more important to develop efficient and reliable home

delivery services.
2.2.5.3. Re-delivery policies

A problem of home delivery practices lies in the delivery failures. Variou‘s measures
have been taken up by home delivery service providers to deal with the failed
deliveries. To explain this, the strategies of redelivery policies adopted by some

carriers are introduced below.
Second delivery attempt

If the carrier can't deliver on the ﬁrst.atter‘npt, driver will notify the consignee by
leaving a ‘We’re holding an item of mail for you’ card at the delivery address. The
card gives the customer the address, contact number and opening hours of the local -
delivery office. Then the carrier arranges to deliver on another day for free. Some

carriers even make a third attempt.

For example, an ANC driver normally posts a card through the customer’s letterbox,
advising the consignee that they have attempted delivery and inviting the customer to

arrange one of the following options:

m  Redelivery to the original address at a mutually convenient time during normal

working hours (Monday to Saturday);

m  Redelivery to an alternative address on receipt of authorization from the customer.

Requests to reattempt delivery may attract additional carriage charges;

s Redelivery to the original address without a signature i.e. leave the goods in a safe

location, following prior authorization from customer.

There are -variations in operations for making re-deliveries. Some carriers
automatically make a re-delivery attempt on the following working day without
contacting the consignee first, for example, TNT. Others try to contact the customer

before making the re-delivery, for example, Royal Mail, Parcelforce and DHL.
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Customer collection from local carrier’s depot

The customer can arrange a convenient time with the carrier to pick up the shipments
from the local carrier depot For example, ANC, LYNX and DHL allow customers to
make collectlons on a weekday However, the option of customer collection is not
necessarily provided by every carrier company. For example, TNT tries to make
further redelivery attempts instead of encouraging customers to collect from TNT

depots.

Customer trips to collect the failed packages from the local carrier’s depot clearly
affect the road traffic associated with home delivery operations. However, there is little
evidence on the take-up level of collection option " from the carrier’s depot.
Consequently, this research aims to identify the proportion of customers choosing this

option, and thereafter estimate the road traffic associated with those collection trips.
- Customer collection from a local collection point

.In certain circumstances, the customer can arrange the re-delivery to a nominated CDP
for later collection. For example, Royal Mail ‘Local Collect’ service now allows
customers to have failed first-time packages diverted to a local Post Office™ (note that
there’s a 50p charge for re-direction to a local Post Office). Local Collect is available
totally free of chgrge (excluding license fee), the customers just pay normal postage

and packing costs.

There is a range of CDP examples which have been set up and still in development,
including Packstation, Kiala, Bybox, etc. Under each CDP scheme, the detailed

operating characteristics will be explained in following two sections.
Leave the goods with a neighbour:

In the event that the customer is not at the aelivery address when the carrier delivers,
the goods are left with a neighbour and a calling card is left informing the customer
where the parcel is. Customers are often required to specify the neighbour address as
the alternative address at the time of order. Some carriers require the neighbour’s
signature when the goods are delivered, such as Royal Mail, ANC and City Link.
Others don’t need the neighbour’s signature at the time of delivery, including DHL and
TNT.
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Although it is convenient for customers to nominate their neighbour to receive the
goods on their behalf, there are security issues to be considered. The main risk
~associated with this delivery option is that the neighbour claims not having received
~ the goods. Many companies require neighbours to sign for the goods they take in.
According to McKinnon and Tallam (2003), because the nominated neighbours are not
the purchasers of the delivered goods, they have no direct contract with the retailer and

thus their signatures have little legal weight.
Leave the goods outside the customer’s home

Under this delivery option (also called ‘doorstepping’), the goods are left on the
~doorstep or at some concealed location around the house. Customers normally need to
specify the locations to put the goods at the time of order. With the approval of the
customers and their instructions, the goods are then left in a pre-afranged location or
location at the carrier’s discretion. The decision is often made based on drivers'

experience of whether the goods can be safely left outside.

As discussed above, in the event of home delivery failures, the carrier can either make
a re-delivery or return the goods to the depot for customer’s later collection. Apart
from those two options, the goods can be diverted to a CDP and then customer collects
them at a convenient time. Furthermore, the carrier also has the options of leaving the
goods with a neighbour or outside the customer’s home. However, the take-up level of
each option has not been estimated before, which is important to quantify the road
traffic associated with carrier’s re-delivery journeys and customer’s trips to make
collection either from local carrier depot or a CDP. Consequently, one of the research
objectives is to find out the proportions of each reaction towards the home delivery
failures, and then quantify the impacts- of failed home deliveries on carrier’s extra
distance to make re-deliveries and customer’s additional distance to collect the goods

from local carrier’s depot or a CDP.

2.2.6. Attended CDP delivery methods

For those packages which are not small enough to fit in through a letterbox or mailbox
or require a signature, one of the major issues in home delivery operations is that
somebody has to be home to receive the delivery. Browne et al (2001) proposed the

factors affecting whether customers had to be present during delivery (Figure 9).
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Where is the point of delivery?

Colle;t(i)iorrllt ezgc:)cllglivery ' Consumer’s home
\ 4
Can the goods fit through
mailbox?
\ N\
Yes ' No
\
Is there a storage/reception
box?
\ N

/ Yes No
v

v

be present at home : present at home

No Need for consumer to , ‘ Need for consumer to be

Figure 9 Factors affecting whether customers have to be present during delivery
(Source: Browne et al, 2001)

Figure 9 presents two types of delivery reception methods, i.e., attended and
unattended. In the former category are deliveries to customer’s homes or alternative
addresses where someone is available to receive the products. In the later category are
deliveries to storage/reception boxes, thus there is no need for someone to be present at

home. -

A more detailed summary of unattended delivery solutions have been proposed by

McKinnon and Tallam (2003) (Figure 10). Secured delivery options included home

access system, reception box, collection point and drop-off/delivery service. Home

access system allowed delivery company to access the customer’s premises. The goods
could be left in the reception box. It could either be individual or communal.

Collection points could be used either as the initial or secondary location, where goods
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were left for customers to retrieve at a convenient time. It could be attended where

someone had to be present during delivery, or unattended. Small shops, post offices,

petrol stations and supermarkets were identified as the most suitable existing outlets to

be collection points.

[

Secured Delivery

Unsecured DeliVery '

Home Access

Reception Box

Collection Point

Dropofi/Delivery
Service

System
I
L 1 | |
Home Communal Attended Unattended

1 1 [ |
Fixed Mobile Neighbour Commercial outlet

I - |
| | [ |

Integral External Existing premises Purpose-built facility

Figure 10 Classification of unattended delivery methods (Source: McKinnon and

Tallam, 2003)

In this section, the attended CDP examples and applications are introduced, followed

by descriptions of the unattended CDP examples in next section.

The theory behind the CDP concept is that facilities such as convenience stores, petrol -

stations and post offices can be selected as alternative delivery locations by customers

to receive failed first-time packages or act as an alternate ‘home’ delivery address. The

customer is then left a notification card detailing the address of the CDP, or could, in

principle be sent an email or a text message to inform the collection instructions, after

which, the customer is free to collect the item.

There are variances in the existing CDP mechanisms.

Cﬁstomers’ goods will first be delivered to the CDPs. On arrival the barcode

on the package would be scanned by the delivery driver and customers would
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be informed for the package delivery. The customer then travels to the CDP
with proof of their identity and issued with his goods.

. The deliveries will continue to be made to customers’ homes. The CDPs act
as the alternative addresses to the failed home deliveries. For example, under
the Royal Mail CDP scheme, the customers can contact a Royal Mail local
sorting office and ask for the package to be re-delivered to the nearest local

post office for 50p.

The operating characteristics of a CDP scheme are explained as follows:

. The CDP is located locally, typically within 1.5 miles from the customer’s
house; '

. The local CDP is open for long hours every day;

. Service charges are reasonable, normally on top of the retailer’s standard

home delivery charge.

The CDP system is suitable for handling small packaged items. It is unlikely to be used
for handling grocery and large items; since the grocery requires large refrigeration
space and large item needs significant storage space. To illustrate how the CDP

concept works in practice, some CDP examples are provided below.

Several attended CDP networks have been established in the UK and Europe, using
post offices, petrol stations and small shops (e.logistics, 2002¢). Some of them have

achieved success.
. Collectpoint in the UK

Collectpoint was founded in December 1999 and set up a national network of 3,200
delivery points where carriers could leave B2B or B2C consignments for customers to
pick up. The CDPs were in convenience stores (e.g. One Stop, Londis, and Spar) and
petrol stations (e.g. Q8, Jet), which would receive deliveries on behalf of customers
during their hours of operations (typically 07:00 — 23:00) (e.logistics, 2002¢).
Customers selected a Collectpoint as the delivery address when buying from a

participating supplier, then collected the goods from the Collectpoint when they were
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ready. Collectpoint had successfully set up partnerships with various retailers,
including Gadgetshop.com, Worthaglance.com, Martin Dawes (consumer electronics),

Accessories 4 U (mobile phones), Talkingbooks.org and Botham's (bakery products).

Collectpoint was used to handle small packages, up to 75cm by 75cm by 100cm. The
service charge to customers was £3.5 in 2000. However, Collectpoint plc has ceased

B2C business and recently was taken over by RedPack Network Inc in 2007.
. Kiala in Netherlands/Belgium/France/Luxembourg/UK"

Kiala allows customers to nominate the local shops (proximity grocery stores,
supermarkets, dry cleaners’, newsagents, petro-l stafions, etc) as the alternative delivery
addresses to collect and return their parcels. It reported a revenue of €25 ‘million euros
in 2006, compared to €20.5 million in 2005 and has attracted some high-profile
investors including La Poste and TNT. The Kiala network with 4,450 "Kiala Points"
can handle 65,000 parcels in one day in peak time. Customers are automatically

advised by telephone or e-mail when their goods have arrived at the delivery point.

Kiala was founded in March 2000 in Brussels. After launching its service in Belgium
and Luxemburg in July 2001, Kiala also spread its network to France and the
Netherlands in October 2002. Kiala started its service in the UK on 3 July 2006 and it
by far has developed 130 delivery points in densely populated areas in the UK. Kiala’s
commercial partneré include, amongst more than retailers, GUS, La Redoute, the 3

Suisses, Hewlett-Packard, Next and Yves Rocher.

The Kiala point works as follows. The customer orders with one of the Kiala partners
and select a Kiala point for delivery. The site operator has some basic equipment on
hand, including a barcode scanner with communication capability, and swipes a
barcode oh the parcel on its arrival. The data is transmitted back to Kiala which
contacts the customer by phone, email or text inessage alerting the recipient to its

arrival. The customer then comes to collect the parcel with a valid proof of ID.

The requirements for the premise to be a Kiala point are a storage space of 2m wide x
2m high, a power connection, a telephone line, a modem and 24-hour accessibility.

Kiala charges around £2 per customer to use its service.
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. Pickpoint in Germany

Pickpoint in Gerrhany has set up a national network of 2,000 locations in 2005. Nearly
all the points were located in petrol or gas stations. Pickpoint acted as sending interface
(4.75 to 10 Euro per parcel) as well as an alternative delivering address to pick up
c‘onsignments (1.50 Euro per parcel). When the coﬁsignment was delivered to the

PickPoint, the customer received an SMS or e-mail as confirmation. The commodity

could be stored up to 10 days (http://www.pickpoint.de).
= Dropzonel in the UK

Dropzonel allowed customers to divert their goods to Jet petrol stations and Londis
and Spar convenience stores while they were away from home (e.logistics, 2000b). In
2002, Drdpzonel was acquired by Pickupworks. The Pickupworks system consisted of
a secure cébinet or array of cabinets, mounted in a store or other suitable building. The
goods were then delivered directly to that site by t};e e-retailer's usual carrier. The site

operator had some basic equipmeént on hand, including a barcode scanner with

communication capability, and swiped a barcode on the parcel on its arrival. The data

was transmitted back to the service operator, which sent an email (or SMS message)
alerting the customer to its arrival. On collection, the customer verified his or her

identity with the credit or debit card that was originally used to make the purchase.

In addition to these and Jet, Dropzonel has now signed up BP, Texaco, Granada Road

Services, United Norwest Co-op and Premier (e.logistics, 2000c¢).
'2.27.  Unattended CDPs delivery methods

Small packages are delivered to a locked reception box, which is allocated to an

appointed customer with every new delivery. The customer then receives the code to .

access the box through mobile phone by SMS message, e-mail, etc. Thus the carrier
could arrange its delivery schedule more efficiently. Consequently, using reception
box to receive deliveries would allow carriers to optimise vehicle route and hence

achieve better delivery efficiency. The reception boxes are either ‘individual’ boxes

(i.e. Hippobox, Dormousebox and BearBox) (e.logistics, 2004b) or parts of a

‘communal’ locker system (e.g. ByBox) (e.logistics, 2004). The details of a various

reception boxes are explained below.
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ByBox. Bybox have deployed over 38,000 networked lockers across 20 countries. A
locker is allocated dynamically for each new delivery as it arrives. The delivery driver
enters a code at a simple LCD-based central console, and on:a of the lockers
autorﬁatically pops op.en\ to receive the delivery (Figure 11). If it isn't big enough for
the goods, the driver rejects it, and then a bigger locker opens up, and so on. The
computer in turn is connected to a remote ByBox server, which monitors transactions

and can send an email or SMS message to the recipient once the delivery has been

completed (www.bybox.com). The customer then colleéts the goods (Figure 12). The

working procedure is explained in Table 9.

Table 9 Working procedures of ByBox locker-banks

Customers register with ByBox and are issued with a unique delivery code.
g When the consumers make order and request deliveries to a locker-bank,

Order '
they are asked to quote their ByBox delivery code and the address of the

locker-bank.

Order details are transferred to the ByBox central servers and processed by

‘Pick & Pack
the warehouse staff.

The carrier collects the orders from the warehouse and makes deliveries to
the locker-bank. The lockers are allocated dynamically for customers’ use.
Deliver .
The customers will receive an email and SMS containing a unique collection

code to retrieve their delivery.

The customer scans their delivery code and the correct door opens. If
Collect multiple doors have been used in case of a large order, each door will open

in turn.
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Figure 12 Customer collects the package from the ByBox locker-bank

Hippobox and Dormousebox. There are two versions of home box solutions. The
Hippobox is big enough to take two cases of wine, at 82 cm high * 73 cm wide * 43
cm deep; and the Dormousebox can accommodate packages slightly larger than a
man's shoebox, at 48 cm high * 34 cm wide * 24 cm deep (Figure 13). The boxes are
attached to the outside wall or door of customer’s home. Each box incorporates a
handle with a lock. The box is normally left unlocked until a delivery is made; the

driver takes out a permission card if necessary (saying a package may be left), drops in

the parcel, and then turns the handle to lock the box (www.hippo-box.co.uk). The

working procedure is explained in Table 10.
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Table 10 Working procedures of Hippobox and Dormousebox

Customers make order and request deliveries to a Hippobox or

Order
Dormousebox.
On the day of delivery, customers leave the Hippobox or Dormousebox
Deliver door closed, but unlocked. The carrier makes the delivery into the box
and pushes the lock.
" The customers unlock the Hippobox or Dormousebox with their unique
Collect

personal keys.

Dormousebox

Hippobox

Figure 13 Hippobox and Dormousebox

BearBox. This is an intelligent box linked to a dedicated communications network

(Figure

14). Boxes would allow access only to people armed with a one-off digital

code, and would notify the recipient of a delivery automatically by SMS message or

email. Recording of delivery events would also provide a full audit trail. Currently

bearbox lockers are installed on over 200 petrol stations (www.bearbox.co.uk).
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Figure 14 Bearbox

Compared to the traditional delivery methods, alternative delivery locations for the
first-time delivery are growing and can be found in different forms of unattended
CDPs across the UK and Europe. Those innovative solutions can improve the quality
of customer’s lives by freeing them from the delivery time and location constraints,
and to improve the home delivery efficiency by reducing the unsuccessful delivery
attempts. It is worth mentioning that this concept has been successful in the B2B
market. For example, both BearBox and ByBox companies now have a solid B2B
customer base, working with major business clients in delivery operations (e.logistics,

2004b).
" PACKSTATION in Germany (DHL)

The free locker box service was provided by DHL since 2002 to customers in
Germany. Currently it serves 500,000 customers with 700 stations. The locker box is
accessible 7/24 with a smart card and PIN code to the registered customers. Customers
are notified of a waiting parcel by email or SMS. The scheme can be used for
collection of parcels, dropping-off parcels and returns. The system is located at the
popular sites with heavy utilization, for instance, railway stations, as well as premises

of large employers such as SAP and Siemens (Figure 15 and Figure 16).
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Figure 15 PACKSTATION in Germany (DHL)

4. Go to Packstation 5. Log in with PIN 6. Collect parcel

Figure 16 A figure showing how the PACKSTATION works

The PACKSTATION service initially has been available in Dortmund and Mainz
(Germany) since 2001, was expanded to the major cities nationwide in 2003. Packages
with a minimum size of 15 x 11 x 1 cm and a maximum size of 60 x 35 x 35 cm are
suitable for the PACKSTATION, for instance, books, CDs. The parcels can be hold

for the customers for up to 9 days.

All the requirements for a premise to install a PACKSTATION are an area of 4 x 2 x
2.5 m, or 3 x 2.5 x 2.5 m (width/depth/height), a power connection, a telephone line

and 24-hour accessibility.
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DHL PACKSTATION has set up close partnerships with retailers like QVC‘, and

Amazon.de.
. Locker Bank in UK (Royal Mail and Parcelforce Worldwide)

The scheme was initiated in early 2003 with Rdyal Mail, Parcelforce Worldwide and
the network of Post Office® branches. The customer could choose where the parcels
would be delivered to, for both initial and failed delivery, including aufomated locker
bank, local Post Office branch or Royal Mail delivery office. The scheme was
“conducted in several areas (Beverley, Newbury, Nottingham and Bristol), ceasing on

22" November 2004.

The locker bank system consists of several individual lockers arranged in columns
‘around, and controlled by, a central console. The control console has an ATM-style
interface for secure coded access, a barcode scanner and a receipt printer. A central
software hub linked to the Royal Mail database constantly monitors each locker bank

and facilitates deliveries and customer collections at any time of day (Figure 17).

Th_e requirements for the premise to install a locker bank system are an area
approximately 4m x 2m x 2m (wide x deep x high), 24-hour access, electricity
" connection and convenient location with easy access. In the trial, the potential
locations for locker banks include the supermarkets, rai‘lway stations, car parks, park
and ride sites, petrol stations, local amenity stores, Post Office® branches, Royal Mail
delivery offices, large business premises such as offices, and industrial estates, where
people visit regularly anyway. Most of the post office branches didn’t encounter
capacity issues in terms of storage space. The capacity problem due to the obvious

seasonal factors could be handled by the management experience of the premises.

The scheme was used to handle small products including books, DVDs, CDs,
computer software, tickets and clothing, which would not fit through a letterbox or
items that réquired a signature. It was found from the trial that on average, users

collected around three items from a locker bank each month. This is approximately

twice as many items per month as those users who collect their items from the Post

Ofﬁ ce.
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Figure 17 Locker bank scheme in the UK

As well as giving residents a more comprehensive delivery service, the trial scheme
also brought environmental benefits (Royal Mail Group plc, 2004). 44 percent of users
in the trial indicated that they walked to the locker bank, local Post Office branch or
Royal Mail delivery office. It resulted in distance savings of between 4,000 and 8,000
miles per month, equivalent to approximately 50,000 - 100,000 miles per annum
within the trial area. This resulted in an annual saving of 5,000 to 10,000 kg of carbon
and equivalent savings of other polluting emissions. Scaling these figures up by
population across the UK equates to an annual saving of between 30 and 60 million

miles and between 3 and 6 million kg of carbon a year.
2.3. Impacts of home delivery operations

In this section, the traffic and environmental impacts of home delivery operations are
analyzed. Practical problems encountered in existing home delivery operations are
identified, including security issue, 1% time delivery failures, demands for faster

delivery, and returns of unwanted goods.
2.3.1. Traffic impacts

Home shopping and delivery services (as a product of non-traditional commerce
methods such as e-commerce, catalogue/mail order shopping) could change the way

business is conducted as well as peoples’ everyday activities, in a number of ways
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(increased numbers of less-than-truck load vehicles, .smaller delivery vehicles,

potentially less private vehicle trips for shopping, potentially more leisure vehicle

trips).

Smith et al, (2001) undertook a study of e-commerce impacts on urban freight for the
Australian National Trahsport Secretariat. The study sought -to investigate three
prinéipa] questions on e-business implications: how will the transport task change;
what will be affected; andt how can the transport system respond? Using a strategic
planning method, the results suggestéd that e-commerce would have implicatioﬁs for
urban freight including higher levels of demand for goods and services, increased
requirements for logistics distfibution, changes in location preferences and improved
transport network performance based on the opinions of transport experts. Special
interests were concentrated on transport effects of electronic home shopping because
of the potential for high levels of householder trip substitution. The local trips for
shopping by householders were substituted by carrier trips identified in two categories:
local deliveries for local shopping trips and the cifywide deliveries where goods from a
central store substitutc;d for local shopping trips. However, using the time savings
made by the home delivery services, the extra trips could possibly be generated by e-
commerce in two ways: induced demand, indicating that online shopping provided
new opportunities to buy goods which would not have been bought otherwisé from e-
retailers; and opportunities identified, where window shopping and comparison

shopping online could lead to passenger trips outside the local area to purchase goods.

Hesse (2002) considered the significance of q—cbmmerce to freight transport, logistics
and physical distribution, in both the B2B (business-to-business) and B2C (business-
to-customer) markets. The Iz;otential implications of e-commerce were identified in the
broader context of structural change, instead of specific assessments. The author
argued that some conventional estimates of the e-commerce benefits were probably too
optimistic while its negative effects were underestimated. The conventional retailing
method suggested that e-commerce would make transport operations more efficient by
eliminating redundant layers of the supply chain. However, e-commerce would also
generate negative impacts by increasing the demand for local distribution systems and

generate short-term order behavior by customers.
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A growing body of research is focusing ‘on the transport impacts of home deliveries.
On one hand, it is argued that home delivery services benefit transport since they
release people from carrying the goods, theoretically reducing the traffic. On the other
hand, home delivery services might increase‘road traffic (Retail Logistics Task Force,

2000).

Cairns et al. (2004) ‘examined the traﬁsport impacts of grocery home delivery
operations. The potential reduction in motorised travel that might arise if 1 percent of
supermarket shoppers in the Oxfordshire town of Witney (a population of 7000) used a
home delivery scheme on any given afternoon was assessed.. The research assumed

that delivery vehicles could each carry eight householder loads of shopping and a set

of vehicle routes to serve 39 randomly chosen households were devised using -

TransCAD. The results suggested that a home delivery service would reduce the
amount of motorised travel'emanating from these households by 77 percent over the

traditional store-based shoppiﬁg model, a saving of 104km per day.

In earlier research, Cairns (1996) analyzed the current. experience of providing home
delivery services for groceries and addressed some of the key issues often raised,
including the attractiveness, speed, prices, reliability and accuraéy of a home delivery
service. The study involved 58 companies in 9 countriesv. It encompassed a range of
different types of scheme, based on both simple and complex dimensions of providing
services. A simple type of home delivery services might be initiated by individual
retailers, or computer compaﬁies, or by specialist firms. Joint ventures might be
involved in a more complex dimension of the home delivery operations. A variety of
ways in which they were introduced and made economic were presented. The first type
of scheme was that the shoppers never left home by ordering via established

communications technology. The second type was that the shoppers ordered via a local

shop/community point. The community centers act as pick up and CDPs for their street.

The last type of home delivery scheme was that shoppers visited the shops, but left the

goods bought for later delivery. The popularity of those schemes was then discussed,

which was highly related to the range of products delivered.

Particularly focused on the grocery home shopping, Cairns (2005) later explored the
impacts of home delivery operations on road traffic. She examined a wide range of

international evidence, including the results of 9 modelling assessments. The evidence
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was used to examine the trade-offs between increased delivery movements and

reduced private car travel. To look at the effects of directly substituting personal car

trips for goods transport by delivery vehicles, modelling simulations were undertaken

in different scenarios, including the proportion of the population taking up home
delivery, time-windows for home deliveries, and delivery destinations. The results
suggested that with realistic levels, a direct substitution of car trips by LGV trips could
reduce vehicle-km by 70 percent or more. In reality, the traffic impacts tend to be more
éomp]ex and more complicated shopper behavioral responses \would occur. The
research suggested that the benefits of home delivery services could be maximized by
use of -appropriate cost structures,Anew types of delivery location, less polluting
vehicles, greater cooperation or outsourcing by retailers, and measures to encourage

greater consumption of local produce.

Similar results were found in Browne ef al. (2001), Kédmardinen and Punakivi (2002)
and Punakivi ef al. (2001). Browne (2001) contributed to the home delivery studies by
identifying: 1) distribution implications of e-commerce, 2) changes in distribution
activities in urban areas, and 3) impact§ of e-commerce on the .supply chain. Firstly,
the growth of e-commerce could have impacts on the physical distribution networks in
terms of vehicle fleet capacity and activities. At a high level of e-commerce growth,
there would be extra demands for smaller delivery vehicles in residential areas.
Secondly, the number of home deliveries in urban areas was determined by several
factors, including population density, order/delivery frequency, number of companies
offering home deliveries and ‘market penetration of home shopping. The research
provided an indication of possible changes in vehicle traffic in urban areas that could
result from home delivery operations. Based on the assumptions that population
density of 3,000 people per square km,‘ 2.4 persons per household, 20% of households
receiving one grocery home delivery each week and 100% of households receiving one
non-grocery home deliVery each week, it was then estimated that the additional home
delivery vehicle trips and distance covered each year were almost 630 vans performing
7.6 million vehicle kilometers each year in the city of 1 million population and
approximately 120 vehicles performing 1.1 million vehicle kilometers in the 200,000
population city. Thirdly, the impacts of e-commerce on the supply chain and logistics
were explored by identifying the existing and emerging home delivery systems and the

need for the customer to be present at the time of delivery. Collection and delivery
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points (CDPs) as one"of the emerging home delivery systems, stored the goods until it
was convenient for the customer to collect, or acted as delivery addresses of a local
delivery round. A list of possible CDP locations was suggested, for instance, lﬁocal
store and railway station. It was one the few research papers which has introduced the
CDP concept. However, it was-a general qlialitative study and quantitative anaiysis
was involved in efficiencies of CDP system, changes in road traffic associated with

carrier and customer trips, the feasibility of using various optional CDP locations.

‘Kémérdinen and Punakivi (2002) identified existing operational models for grocery
home <'ielivery service, i.e. the attended reception method with 2-hour delivery time
windows and unattended method using reception boxes. The effects of different
receiving alternatives, home delivery solutions, supplier and customer relationships,
and demand variation in the distribution centre were studied. An e-grocery pilot was
implemented in the Helsinki metropolitan area. In the pilot, the products were picked
in an existing supérmarket and reception boxes were used by around 50 household
customers in June 2000. Based on the benchmarks from existing e-grocers, and the
results from the e-grocery pilot operation, the best logistical practices for the e-grocery
supply chain were presented, as the unattended reception method is able to save 61

percent of costs from attended 2-hour delivery method.

Punakivi et al. (2001) introduced two main approaches of unattended reception of the
home delivered groceries: reception box and delivery box. The reception box was a
refrigerated, customer-specific reception box installed at the customer’s garage or
ho.me yard. The delivery box was an insulated secured box equipped with a docking
mechanism. Using the shopping data collected from' 89,000 households across four
cities in Finland, the study quantifed the reduction in motorised travel that could resplt
from the imposition of collection points for receiving home deliveries. Based on the
data about all grocery shoﬁping bought by 89,000 households at 5 supermarket stores
in the cities of Helsinki, Espoo, Vantaa and Kauniainen during a representative week

in October 1999, the transport impacts of 6 case studies involving various delivery

time options were examined. In all cases it was assumed that all household purchases -

over 25 Euros would become home deliveries. Case 5 represented the traditional
shopping model where the householder travelled to the supermarket and took the
goods home themselves. The average distance travelled by a household in this case

was 6.9km whereas in Case 6, where the goods ordered from home were delivered into
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locker boxes at the household addresses, the average number of kilometers travelled
per order fell to O.éh‘n with 55 orders.on the average delivery round. In the case of
delivery options of next-day and 10-hour time slot deliveries (Cases 3 and 4), the
results suggested that vehicle kilometers incurred in the traditional shopping method
(Case 5) would be reduced by 87 percenf and 93 percent respectively. It was found that
the operating costs of attended delivery were found to be 2.5 times higher than those

for delivery into an unattended locker box, based on simulation results.

As shown in the previous research of the traffic impacts on householders of using
home delivery services, much of the interest in this area has been restricted to B2C e-
commerce and within that it has tended 'to focus on the exfent to vs;hich customer
shopping trips were directly substituted by delivery vehicle trips. The potential for
reductions in householder vehicle kilometres resulting from home deliveries has been
- estimated in the range of 75 percent - 90 percent by different authors for various
grocery home delivery schemes (Cairns (1998), Palmer (2001), Punakivi and Saranen
(2001), Farahmand and Young (cited in Cairns (2005)). This typé of results was
mostly produced by modelling. |

A variety of existing and emerging home delivery methods have been identified in the
literature, including the attended and unattended CDP delivery methods. In theory, the
CDP methods were assumed to enable better delivery efficiency. However, little

quantitative evidence has proved this assumption. Further research needs to deal with

the feasibility of CDP delivery methods, in terms of transport costs, CDP locations, etc.

2.3.2. Environmental impacts

According to 2005 Traffic Statistics Great Britain (Department of Transport), CO,
emissions by road transport have increased 8 percent since 1990. Although the growth
in LGV and HGV traffic has only accounted for 29 percent of the total growth in
vehicle-kilometers since 1990, they have accounted for over 98 percent of the increase
in road-transport CO, emissions over the same period. In contrast, although the level
- of vehicle-kilometers driven by passenger cars since 1990 has risen 19 percent, their

carbon emissions have only risen 2.1 percent.

Stikavirta et al (2003) studied the greenhousé gas emissions in the food production and

consumption system in Finland based on the data about all grocery shopping bought by

94




Chapter Two. Literature Review

89,000 households at 5 supermarket stores during a representative week in October
- 1999. The study revealed many opportunities for e-commerce to reduce emissions.
First, e-commerce required the production system to follow the fluctuation of demand
more accurately, thus reducing overproduction. With the saved energy consumption of
storing the products, of avoiding the waste of production, e-commerce’ provided the
potential to reduce the GHG emissions by 87%. Second, e-commerce customers
frequently demanded faster deliveries (Jedd, 2000), causing the retailers to provide
shorter lead times to succeed in competition. To do so, many e-retailers outsourced
logistics operations to spefcialist courier companies, which could assemble a wide
range of products frorﬁ different e-retailers and establish better vehicle fill rates. This
would make e-commerce distribution more efficient and reduce the GHG emissions.
Some possibly negative effects were also identified in the research. For example, the
shortening of applicable delivery lead times would result in many companies having to
switch from sea and land transportation to airfreight, which would negatively impact

on the environmental effects of e-commerce in theory.

To quantify the reductions in greenhouse emissions through implementation of various
e-grocery home delivery strategies, a variety of delivery methods defined by the time
windows were modelled using vehicle and routing software. The home delivery
models in the research were: 1) delivefy_ in three two-hour slots, 2) delivery in one-
hour time slots, 3) delivery to reception boxes, 4) delivery once a week per customer,
and 5) traditional shopping method where customer did the shopping themselves using
their own cars. According to the computational results, the average distance driven per
order in case 2, was only 46% of the distance driven in the traditional shopping method
(case 5), where customers used their own cars. Through limiting the delivery time
windows to three 2 hr delivery slots (case 1), better delivery efficiency was achieved
with a significant reduction (76%) in the distance driven in the current situation. Even
better situation was attainable by using the reception boxes (cases 3 and 4), resulting in
87%‘and 93% reductions in the distance driven in the traditional shopping method
(case 5). Based on the distance reductions and emission factors, it was then possible to
estimate that the greenhouse emissions generated from grocery shopping were reduced
by 18-87 percent compared to the situation in which households didn’t choose a home

delivery service. The results revealed that in countries where road transport’s share of
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greenhouse gas emissions was more significant, the potential for emission reduction

based on e-commerce services was higher.

2.4, Techhiques for modelling home delivery operations

The application of modelling approaches involving optimization, heuristics and
simulation in logistics has gained more attention and interest than before. The models
applied within logistics could be separated into two groups (Ulla Seppild and Jan

Holmstrom, 1995). In the first group the logistics network has been broken down into

distinct parts and the models focus on problems in distinct parts of the system. Route

optimization programs are the most frequéntly used tools for different sectors of the
logistics system. The number of route optimization programs is endless. Almost all the
logistics software companies have their route optimization programs, for example,
RouteLogix, Pro Opt and TransCAD. Another group of problem-focused models
coﬁsists of logistics management programs which ’inch'lde\ one or several features of the
following: cost accounting, sales management, inventory planning and supply
management. There are a lot of these programs, e.g. Mikro-Sped, Movex, Hansa,
Optimi 2000, DRP-8, Warehouse Management, Dispatch-1, Lagos and Power Freight
(Stenger, 1986). |

However, the use of modelling techniques frequently requires large amounts of
quantitative data (Shapiro, 2001). The reliability of the results was highly dependent
on the reliability of the input data. Using approkimate data was often more effective

than abandoning the effort to make an analysis (Shapiro, 2001).

In this section, efforts devoted to applying modelling techniques to distribution and

home delivery operatioﬁs are briefly reviewed.
2.4.1. Modelling in distribution systems

Goods distribution provides the link between production, storage and- consumption.
The major requirements of distribution system are reductions on cost and transit time,

on-time delivery, and lower variability of transit time.

Many modelling efforts have been implemented by operational ré_searche_:rs, engineers

and distribution analysts to improve goods distribution. The work has been
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concentrated in four main areas (Sussams, 1994):

» Warehousing: Design of handling and- storage systems including computer
controlled cranes, electronic guided vehicles and other sophisticated devices;
deployment of stocks within a warehouse; methods of scheduling and contrblling
the operations of goods receiving, putting away, replenishing, picking, checking,

packing and dispatch;

» Inventory management: Sales forecasting, stock control, purchasing and supply;

integration of production planning and finished goods stock control;
* Transport: Design of vehicles; methods of routing and scheduling;

* Network optimization: Strategic studies to determine the least cost configuration of

factories, depots and sub-depots required to supply a given set of demand points.

Typical examples include Maister (1975) who utilized Square‘ Root Law to
approximate the amount of inventory needed in the distribution system, Or-and
Pierskalla (1979) who adopted a spreadsheet method to minimize the Euclidean

distance from the distribution center to its customers, and Hammant ef al. (1999) who

used,a gravity optimization to determine optimal network design. Regardless of

inventory management and warehouse design issues, the goods in a home-delivery
operation have to be delivered to the customer and it is the ‘last mile problem’, which
forms the focus ofy this research. Many efforts have been devoted to solving this
problem, however, the main approach is the vehicle routing and scheduling problem,
considering some factors, such as vehicle capacity, driver working conditions and

capital employed in transport, etc (Lalwani ef al., 2006).
2.4.2. Modelling home delivery operations

Home shopping is the provision of consumer goods directly by a company to a
customer in response to an order which could be generated in a number of ways

(catalogs, Internet shopping etc.). The key distinguishing factor is that the final point

of the logistics network is the customer’s home (Brady and Harrison, 1990). Achieving

success in the home-shopping market depends on cost-efficient delivery and

consolidating many small shipments into one vehicle enables this. According to Lee
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and Whang (2001), the cost of home delivery is justified only if there is a high
concentration of orders from customers located in close proximity if the value of the
order is large enough. In selecting the most effective.operating strategy, service
providers have to consider the following elements (Van der Laan (2000), Laseter ef al.
(2000), Reinhardt (2001) and Browne (2001)): '

» size of the service area;

» order frequency;

s customer density;

» vehicle routing according to promised délivery time windows;
= the stop time at customers’ locations;

‘= the loading and unloading time;"

vehicle fill rate.
'2.4.3. Vehicle routing and scheduling problem

Reaching cost-efficient home delivéry’ operations is challenging due to delivery
locations, missed deliveries, traffic congestion, parking restrictions and strict delivery
time windows. In home delivery operations, a Vehicle Routing Problem (VRP)
typically arises in situations where carriers have to travel to a number of locations to
deliver packages. Generally, the objective of solving a routing and scheduling problem-
is to minimize total operating costs and maximize the vehicle work load. At the same
time, the problem aims to fulfill the service promised to the customer. Several
principles have been applied successfully in solving the routing problems (Ballou,

1999):

» Load trucks with stops that are in the closest proximity to each other;

* Stops on different days should be arranged to produce tight clusters or service areas;

= Build routes beginning with the farthest stop from the depot; '

» The sequence of stops 0;1 a truck route should form a teardrop pattern, so that no
paths of the rqute Cross;

* The most efficient routes are built using the largest vehicles available;

. Pickups should be mixed into the delivery routes rather than assigned to the end of

routes;
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" A stop that is greatly removed from a route cluster is a good candidate for an
alternative means of delivery;

= Narrow stop time window restrictions should be avoided.

Although some of the principles‘are not applicable for home delivéry operations (for
example, home delivery operations are always restricted to a narrow time window

required by the customer), other principles are very useful in this research.

Considerable work has addressed various vehicle routing problems related to multi-
drop deliveries and cbllection; with time window constraints (e.g. Cordeau et al.,
2002). This has tended to concentrate on the problems associated with optimally
dispatching goods from central warehouses to multiple customers under guaranteed
delivery time windows (Ioannou e al., 2001; Repoussis et al., 2006) and the
scheduling of supplier collections and customer deliveries from regional distribution
centres involving heterogeneous products and vehicles (Currie and Salhi, 2003; Eglese

et al., 2005).

The travelling salesman problem (TSP) is recognized as one of the most widely
studied routing problems. TSP is a problem in which a number of cities have to be
visited by a salesman who must return to the same starting point; each city must be
visited exactly once and the aim is to minimize the total distance travelled (Lawler et
al, 1985 and Onal et al, 1996). The vehicle routing .problem is an extension of the

travelling salesman problem.

Solomon (1987) described the vehicle routing problefn as to design a set of minimum-
cost vehicle routes for a fleet of vehicles from a central depot to a set of customers
with known demand. The routes have to -be designed so that each customer is served
exactly once by one vehicle, considering the fact that the total demand of all points on
the route does not exceed the vehicle capacity. Routing and scheduling problems are
typically NP-hard problems (nondeterministic polynomial-time hard), where no
polynomial-bounded algorithm has yet been found; meaning that solving  these
problems optimally suffers from an exponential growth in computational burden with
problem size. In other words, NP-hard problems (nondeterministic polynomiél-time
hard) are difficult because there is no algorithm that will solve them optimally.

Consequently, the possible solutions are to find out the best possible results.
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In nature, the problem of home delivery operations is a vehicle routing problem.
However, a customer may select delivery time windows defined by the e-retailer.
Consequently, the problem of home delivery operation has the characteristics of VRP
(Vehicle Routing Problem) with Time Windows, increasing the complexity of the
problem solution. This problem has recently attracted intensive research interest, for
example, Solomon and Desrosiers (1988); The objective is to minimize the travelling
distance and journey time, as well as satisfying the constraint due to delivery time
windows. To solve the VRP with Time Windows, optimization algorithms need to be
presented. For ebxample, mathematical programming-based heuristics, exact
optimization algorithms and artificial intelligence techniques have been developed

(Fisher, 1995).

A range of research projects have modelled the grocery home shopping and home
delivery service. Cairns (1996) utilized Geographical Information System software
package TransCAD to undertake modelling work in Witney, to estimate the shortest
paths that customer cars would take between a supermarket and home, .and delivery

vehicles might make to deliver among a group of customer addresses. Palmer (2001)

undertook the modelling work for grocery home delivery operations on behalf of the

UK government’s Retail and Logistics Task Force. The research adopted CAST-dpm
software (Computer-Aided Strategy and Tactics — Distribuﬁon Planning Model) to
calculate the shortest route for customers to shop and carriers to deliver. The Claritas
database was used, which included data about the grocery spend of the most affluent
40 percent of households and details of where they shopped. Claritas database is
commercially available, providing comprehensive source of updated marketing
research data about American and European consumers and businesses. It was
assumed that the households’ weekly grocery purchases were undertaken by one car

trip to the store for their typical uses. For those householders selecting home delivery

service, their weekly shopping trip was replaced by\one delivery trip. Four scenarios :

with varying proportions of grocery home delivery take-up were modelled in the
research, corresponding to 0.5 percent, 2 percent, 5 percent and 10 percent of grocery
home shopping take-up. Two main simulations were implemented based on different

delivery models. 1) delivery from existing stores; 2) delivery from a mixture of stores

and dedicated fulfillment centers.
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A set of modelling exercises was undertaken by a research group in Finland
(Kédmérdinen ef al, 2001, Punakivi and Saranen, 2001; Punakivi ét al., 2001; and
~ Siikavirta et al., 2003), focusing on the traffic impacts of time window constraints on
grocery home delivery efficiency. Kdmiréinen et al. (2001). applied the modelling
work in"a one-vehicle environment; Punakivi and Saranen (2001) then used a vehicle
routing tool in a multi-thicle environment. Vehicle routing and scheduling software,
RoutePro was utilized to simulate the shortest route for carrier to make deliveries and
customer to shop. A test area of 135 km? containing 89,000 households in metropolitan
Helsinki (Finland) was selected for n;odelling work. The input data contained all
shopbing bought from one of 5 major supermarkets in the test area vduring a
representative week in October 1999. The shopping orders worth more than €25 were

selected for modelling as home delivery orders.

Using Paragon vehicle routing and scheduling sof’tWare, Nockold (2001)' modelléd the
grocery home delivery operations with different time window constraints. In the
modelling' work, Nockold compared the effects of offering all customers a 3-hour time
slot, with the situation where deliveries could be made at any time during the day.
Various scenarios were modelled, considering the home delivery service take-up level
by customer gnd capacity of the delivery vehicles. The results indicated that replacing
3-hour time slots with delivery at any time during the day reduced customer travelling

distance by 27-36%.

Persson and Bratt (2001) identified the effects of grdcery home delivery operations in
Hammarby Sjostad, Stockholm (Sweden) with 2200 population. The modelling work
was undertaken by using a computerized calculation model, Miljobelastningsprofilen
(Environmental Impact Profiles). Four different scenarios with different shares of
home shopping market (0, 10%, 25% and 50%) were calculated for 2,200 and 8,000
households. Each scenario was explqred with six cases, depending on the source of
deliveries (from existing retailers or e-business warehouses), and the final point of
goods reception (to local centers, to temperature-controlled reception boxes, or directly
to the customers). The results suggested that customer grocery shopping trips could be
reduced by 6-24 percent, compared to the s_ituatioh where no home delivery service

was taken up by people.
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2.5. Summary

This Chapter has reviewed the literature covering several issues in home delivery
studies. In the first section, the home delivery market was described by retailing
sectors and goods sectors, réspectively. The home delivery strategies were introduced
for two types of goods, i.e. groceries and small packages. Particularly focusing on
small package home deliveries, the operating characteristics of traditional, attended

and unattended CDP home delivery methods were provided in the second section. A

discussion of the transport and environmental implications of home delivery operations

was provided in the third section. Lastly, the techniques for modelling home delivery
operations were reviewed. As discussed above, there are certain gaps in the existing

literature.

[ Previous research has been focusing on grocery home delivery, which

was constrained by tight delivery time-windows.

However, smél] package home delivery market was still dominant in the
overallvmarket, accounting for 60% of whole home delivery market. Small
package home deliveries lend themselves to the postal network/parcel
company/mail company. Few retailers allow customers to choose the delivery
time for small packages. Standard delivery is the most common option. Hence

for the small package home delivery, delivery failures are even more serious.

] Most of successful CDP schemes have targeted at B2B market, instead of -

B2C.

Most of the CDP schemes have established firm relationship with retailers in
B2B market, particularly for field service. For 'examplé, ByBox is successful
in developing pérts returns and delivery business in the UK. However, this

doesn’t necessarily mean that the B2C market is abandoned. Little research

has identified whether CDP concept is cost-efficient for B2C customers. Most -

of the work about the CDP scheme has been qualitative rather than
quantitative. Additionally, the B2B CDPs are normally located at business

parks or carrier’s depot, which are less appealing to the customers.
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n With the rapid.developments of home shopping and delivery market,

delivery failures have become one of major concerns in the field.

The estimates of delivery failure rates range from 12% to 60%. Most of the
previous work has been focusing on directly substituting the supermarket
shopping frips with home delivery trips organized by the carrier. IMRG
estimated the cost of each delivery failure to the carrier would be £38.5. Little
work has investigated the impacts of home delivery failures on householders
and carrier in the current home delivery system, where people have to travel
to carrief’s depot to collect the failed packages and carrier has to make

multiple delivery attempts.

] Various delivery failure rates have been estimated by previous research,

but these are mostly based on surveys in individual locations.

Most of the research in the field has collected home delivery information
through surveys in limited areas. Cross-population analysis within an

individual study would be ideal, but has not been undertaken to date.
] Practical issues of CDP systems have seldom been covered before.

These can include locations, capacity issues, technical requirements and

service charges.

These gaps in the existing literature have formed the basis for the research described in

the next chapters.
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'CHAPTER THREE

METHODOLOGY

3.1. Introduction

There is little evidence to quantify how effective the .CDP method could be in
mitigating the négative impacts of failed first-time home deliveries. Thé transport and
environmental benefits that could be realised through reduced carrier and customer
activity and a more localised response to package handling in the event of failures
should be addressed. This thesis focuses on comparirﬁg the various home delivery

methods involving CDPs to quantify these potential benefits.
3.2. Research questions

Five research questions are proposed in this research.

RQ 1. What are the problems in current home delivery operations and how do they

impact on home delivery service?

The reséarch needs to present practical and meaningful results. By identifying the
problems in the industry and quantifying the implications of those problems on the
home delivery service, it is then possible to suggest solutions to improve the home
delivery service. The research thus has important managerial implications. As stated in
Section 1.4 (Chapter 1), the first objective of this research is to identify the existing -
and emerging models for the home delivery, which could be derived from the existing
literature. The literature review revealed a range of difficulties and constraints in the
current home delivery operations, including unsecured deliveries, first-time delivery
failures, demands for faster delivery, returns of unwanted goods, transport and
environmental implications, etc. Of major concerns is the failed home delivery, which

shapes this research.
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In the literature review, various failed home delivery rates have been suggested.
However, few researches have quantified the impacts of the failed home deliveries on
carrier and customers. Consequently, this research sets to determine the proportion of
failed home deliveries suggested by customers and carrier, respectively, since they

have different perceptions on home delivery service.

RQ 2. What are the cost-efficiencies of the existing and the CDP home delivery

methods?

The second and third objectives of this research are to quantify and compare the
transport and environmental costs of various home delivery methods (Section 1.4,
Chapter 1). Particularlyv focusiné on small package home deliveries, the delivery
methods modelled in this research are the existing delivery method and the CDP
delivery method. Each delivery méthod will be modelled and the relative cost-
efficiencies compared. The costs of a delivery method are intérpreted in terms of

distance travelled by carrier and householders.

RQ 3. What are the existing policies adopted by carriers/retailers to deal with

home delivery failures, and the corresponding take-up levels?

It has been identified from the literature review that in the event the customer is not at .
the delivery address when the carrier deiivers, the carrier can either make up to two re-
delivery attempts or return the goods to the depot for the custome‘rl’s.later collection.
Instead, the goods can be diverted to a local CDP and then customef collects them at a
convenient time. In some cases, the carrier also has the option of leaving the goods
with a neighbour or unsecured outside the customer’s home in accordance with
customer’s instructions. However, the take-up level of each option has not been
estimated before, which is important to quantify the road traffic. associated with
carrier’s re-delivery journeys and customer’s trips to make collection either from local

carrier depot or a CDP.

The fourth objective of this research is to quantify the impacts of failed home
deliveries on carrier and customers (Section 1.4, Chapter 1). Consequently, this

research sets out to determine the take-up level for each option towards a failed home

delivery, and then quantify the impacts of delivery failures on travelling distances
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incurred by the carrier in delivering goods and the distance travelled by customers in

collecting failed deliveries, either from the local carrier depot or from CDPs.

RQ 4. Are .there any differences in customer’s home delivery perceptions a)nong

different demographic areas?

The fifth objective of this research is to compare people’s home shopping and delivery
characteristics over two demographical areas (Section 1.4, Chapter 1). It is important
to find out customer’s demographic information, which will contribute to further
understanding of the needs of home delivery services from various types of customers.
Although there have been some studies in this topic, few of them havé indicated the

-differences of results in different demographic areas.

Consequently, this thesis sets out to determine customer’s attitudes towards the
existing and emerging home delivery opefations in one area, and then compares the
results with the residents from another demographical area. The insight into such
differences can be best obtained by surveying customers who have used home

éhopping and delivery services.

RQ 5. Ifthe CDP delivery method is more cost-efficient and environment friendly
than the traditional delivery method and if there are sufficient demands for

such service, what are the optimal locations for CDPs?

The last objective of this research is to deal with the practical issues when setting up a
CDP system (Section 1.4, Chapter i). The literature review revealed that the existing
CDPs are normally located at post offices, convenience stores and petrol stations. It is
noted that some of the CDP locations have received much discussions. According to
the results from the Royal Mail CDP trial (Department for Transport, 2004) in
Nottingham from February 2003 to October 2003, around 80% of 2000 respondents
would consider using the Local Collect post offices as CDPs. Another research by
Verdict (2001) indicated that post offices and workplaces were the most popular CDP

locations of customer’s choices.

It is necessary to consider the CDP locations at other popular sites with heavy
utilization. DTZ Research (2000) has identified several types of CDPs which appeared

to offer the greatest potential in terms of accessibility, geographical coverage, opening
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hours and likely existing capacity. The examples include superstores, petrol stations,
post offices, convenience stores, business parks, and major employee sites. Some of
them have been used as CDP locations in practice, for example, post offices by Royal
Mail ‘Local Collect’, convenience stores by Collectpoint and petrol stations by Kiala.
Further research is needed to identify other potential CDP locations. Cohsequently this
research sets to identify whether there are CDP options which are more popular and
attractive to customers. Besides the location of a CDP system, other issues will be

discussed as well, including the capacity, technical requirements, service charges, etc.
3.3. Research design

The research design serves the purpose of facilitating answering the five research
questions. A six-step method was deVe]oped in this research. To answer part of RQ2
and RQ1, the existing and emerging home delivery methods were identified from the
literature in the first research step. The existing policies adopted by carriers to deal
with the home delivery failures were also explored. The second stage consisted of
conducting two ‘home delivery surveys in two areas (Winchester and West Sussex,
respectively), to respond to RQ4 and part. of RQ2. Customer’s home shopping
behaviour findings from Winchester were compared against a second data set from
West Sussex to see whether their experiences and therefore home delivery trends were
shared. In the third research step,‘to answer RQ1, RQ3 and RQ5, theoretical benefits
on householders and carrier of using the CDPs in Winchester were analysed on the
basis of householder’s experiences of home delivery services identified through RQ4.
After that, the theoretical analysis was repeated in a wider geographical area (West
Sussex) in the fourth research stage, to see whether there were significant differences
in modelling results about the transport and environmental benefits incurred from
reduced carrier and customer activity of using the CDP concept against the Winchester
study. The analysis in the Winchester study and West Sussex study was implemented
by 6ptimisihg carrier’s theoretical delivery rounds among a group of sample
householders. Instead, the CDP benefits could be appraised by replicating the actual
carrier rounds, which shaped the fifth research stage. The carriers’ historical delivery
schedule was collected from a major carrier company in the same area as the fourth
stage (Westv Sussex). The home delivery operations were then simulated. In the final

research step, a discussion of feasibility of CDP system was provided.
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A flowchart is provided to illustrate the research process (Figure 18).
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Figure 18 A flowchart to show the research process
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3.4. Research Phase I

There are two types of home: delivery methods. identified by the literature review: the
traditional home delivery method and the CDP delivery method. In the traditional
delivery method, the customer needs to be present to receive the goods. There are
variances in measurements adopted by carriers to deal with the home delivery failures.
Some carriers make an automatic free re-delivery attempt on the same day or on
subsequent days. 'If thé second attempt to deliver also fails, subsequent delivery
attempts will be made at an additional charge to the customer. Others return the parcel
to thé depot where the customer collects it, but not all carriers allow this. Instead, the
carrier can leave the parcel with a neighbour or outside the door in accordance with

customer’s instruction.

In the CDP delivery method, facilities such as convenience stores and post offices act
as alternative delivery locations for either the first-time delivery or the failed home
deliveries. The customer is left a notification card detailing the address of the CDP and

then retrieves the goods at a convenient time.

3.5. Research Phase 11

The objective of this research phase is to quantify home delivery characteristics on two
population samples, i.e. Winchester and West Sussex. To acquire household’s
perceptions on home delivery services and prepare the input data for the modélling
work, a'sur\‘/eying method is adopted because it is believed the best way to reach a
wide cross-section of householders (Sachan, 2005). The postal questionnaire survey
was one of the most frequently used methods in logistics research (54.3%), with
computer simulations and interviews the next two mostly used methods (Mentzer and

Kahn, 1995). -

In this research, two home delivery questionnaires are designed in order to investigate
the householders’® home shopping activities (for example, frequency of home shopping
transactions, types of goods pur‘chase,d from home, etc), experiences of home delivery
services and failed home déliveries, responses to deal with the failed home deliveries,

and opinions on the CDP methods.
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3.5.1. Winchester Survey

The questionnaires were firstly distributed in Winchester, as part of MIRACLES
(Multi Initiatives for Rationalised Accessibility and Clean, Liveable EnvironmentS).
project (from January 2002 to January 2006). The main aims of the project were‘to
reduce environmental impacts caused by local traffic, to increase accessibility within
the city and to achieve an overall improvement in quality of life for residents. To
achieve these objectives, a wide range of integrated, innovative and sustainable urban
transport measures were developed, including redﬁction of high-polluting vehicles,
sustainable parking policies; and improving freight efficiency etc. Measures about
improving freight efficiency were implemented through reducing the impacts of .

deliveries on both traffic congestion and local air quality.

To develop an understanding of the problems encountered in home delivery operations,
a home delivery questionnaire was designed. The questionnaire was posted to 1600
residents in Winchester and total of 790 completed questionnaires were returned in

September 2004.

In details, Winchester survey aimed to find out whether the respondents regularly
experienced failed home deliveries, whether they often travelled to a depot to collect
their failed deliveries, énd whether they would( use a CDP as an altemative delivery
address where deliveries could be re-directed in the event of a first-time delivery

failure at the home. There are several main reasons why Winchester was selected.

Firstly, when the research started in 2005, the local CDP service was provided by
Collectpoint plc in Winchester (Collectpoint, 2005) who owned about 1600 CDPs in
the country, utilizing 7-day ‘seven-till-eleven’ type convenience stores. Unfortunately
the company has now ceased ‘business-to-consumer’ operations and recently was
taken over by Redpack Network, Inc. Secondly, Winchester is relatively small
ensuring that all home delivery addresses lie within a compact area and home delivery
. operations can be modelled in a reasonable scale. More importantly, it makes the
extension of future modelling work in a bigger area feasible (see Chapter Five and
Chapter Six). Lastly, it was easier to obtain detailed household names and addresses

for the survey from Winchester City Council than from any other city council.-
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3.5.2. West Sussex Survey

In order to compare the customer’s home shopping behaviour against E.l second data set
to see whether their experiences and therefore home delivefy trends are shared, a
second ‘home delivery’ questionnaire was designed as part of West Sussex County
Council’s continuing work to develop sustéinable travel solutions for people living and

working in the county.

The overall objective of this survey was to identify the problems householders
currently experienced with home delivery services, especially failed home deliveries,
and explore the potential for the new home delivery methods to improve the efficiency
of urban freight_deli.very. If significant differences are found regarding customer’s
home shopping and delivery behaviourfrom the two data sets, the reasons for the
differences needed to be eXpl_ored and general statements on those questions needed to

be presented.

There were three main reasons why West Sussex was selected. First, Winchester
survey collected data on people’s home delivery experiences from a relatively small
city, which migl;t narrow the scope of the research and thus generate the biased
computational results. To overcome those difficulties and generalize the findings on
people’s experiences of home delivery service, the survey should be undertaken in a
wider geographical area. Second, Dixon and Marston (2002) reported that Southeast
Ehgland and London had higher Internet ‘access’(45% of households) than Northeast
England (26%). Southeast England is one of leading areas in terms of online shopping
(Fernie and McKinnon, 2003). It was reasonable to assume that populations in this
area were supposed to have more home deliveries generated from various home
shopping methods, including online shopping. According to Verdict Research (2003)
which carried out interviews to 1938 adults to discover their home delivery behaviours,
67% of respondents with Internet access purchased at least one home delivered product
in the past 12 months, compared with 45% of respondents without internet access. It
then concluded that there was an important difference in the number of home
deliveries based on whether or not people had internet access. Third, when the research -
started, it was easier to obtain the detailed household names and addresses from
database of panel members who had agreed with West Sussex County Council to take

participate in various surveys over a period of time. The database of those panel
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members was administered by a consultancy, BMG Research, who worked in

partnership with the Council on all residents’ Panel Surveys.

The questionnaire was posted in June 2006 to 1000 panel members and a total of 379

completed questionnaires were returned, giving a 38% response rate.

3.6. Research Phase III and IV: quantify the impacts on
householders of using CDP home delivéry operations

in Winchester and West Sussex, respectively

From the modelling point of view, the most important data acquired from the two
home delivery surveys are householders’ detailed home delivery information,
experience of failed home deliveries and their potential adoption of emerging local
CDP services. Using the data gathered from the two surveys, particularly the
respondents’ home postcodes, the traditional delivery method and the local CDP
method were modelled with the help of a vehicle routing and scheduling package (DPS
RouteLogix). Using the software, carrier’s theoretical delivery route among a group of
the respondents’ delivery addresses was optimised. Carrier’s travelling distance to
make all delivery attempts was calculated based on the theoretically optimized routes.
Householders’ travelling distance to collect their failed packages either from the local |
carrier’s elepot or local CDPs was quaptiﬁed. The transport and environmental costs of

existing and emerging CDP methods were then eompared.

To validate the behavioural findings from the Winchester study against a second data -

set and see whether the modelling results of their home delivery experiences were

shared, the modelling work was repeated in West Sussex.

In the modelling work in both Winchester study and West Sussex study, the research

takes the following CDP locations into consideration.

=  QOption 1: Tesco Extras

Grocery shopping trips are normally made more frequently and shorter than the non-
food shopping trips. DfT survey of personal travel (2007) suggested that
approximately half of all shopping trips were for food shopping (105 trips per person
per year, equivalent to twice a week). Food shopping trips tended to be shorter than

112




Chapter Three: Methodoldgy

non-food shopping with an average trip length of 3.1 miles compared with 5.4 miles

_respectively. The car was the main mode of travel for nearly two thirds (63%) of all

shopping trips, with 42% made as a car driver and 21% as a car passenger. 15% were
made on foot and most of the remainder (8%) was made by bus. Hence people may be

able to collect their packages from a supermarket at the same time doing shopping.

Another study indicated that 92% of food expenditures occurred in supermarkets (IGD
Shopper Insight, 2006, cited by Competition Commission, 2007). 56% of the shoppers
using a supermarket visited once a week while 31% visited more than once a week.
Among those supermarkets, Tesco reported a larger proportion of customer shopping
more frequently compared with Sainsbury, ASDA, and Morrison (IGD Shopper trends

in products and store choice, 2007, cited by Competition Commission, 2007).

According to the Guardian (2006), Tesco’s share of grocery market was 31% in 2006,
much higher than ASDA (17%), Sainsbury’s (16%), Morrison and Safeway chain
(14%) and Waitrose (4%).

F.urthermore, Tesco has a long time of opening hours, normally from 8:00 am to 8:00
pm, some even open for 24 hours. Currently there are 1,380 Tesco stores in the UK
(www.tesco.co.uk), including 147 Extras (approx. 60,000 sq ft), 433 superstores
(approx. 20,000 — 50,000 sq ft), 162 Metros (approx. 7,000 — 15,000 sq ft), 735

Expresses (up to 3,000 sq ft). Tesco has become the world-largest e-grocer, covering

96% of UK populations with home delivery services.

Clearly there is great potential for Tesco to be used as a CDP considering its heavy
utilization, store space, number of sfores- in the country and opening hours.
Overlapping with Tesco superstores, Metros and Expresses, Tesco Extras provides
significant sales areas with a limited quantity of stores, which accounts for 31% of UK

space.

As the biggest Tesco stores, Extras therefore should be in areas serving the greatest
concentrations of households. Also they should have sufficient space, in theory, to

house a CDP. Consequently, Tesco Extras are proposed as a CDP option to be

modelled in this thesis.
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=  Option 2! Supermarkets from ASDA, Morrison, Sainsbury and Waitrose

chain combined

Considering the characteristics of food shopping trips discussed above, there is also
great potential for other major supermarkets to be used as CDPs. Together with Tesco,
ASDA, Sainsbury’s, Morrison and Safeway chain and Waitrose have been identified

as the top grocers in the UK (Guardian, 2006).

From Neighborhood Statistics (Office of the Deputy Prime Minister (ODPM, 2005),
the average road distance to a supermarket or a convenience store is 1.59km in the UK
(excluding smaller shops, bakeries, confectioneries, greengrocers and butchersj,

indicating that supermarkets are highly accessible by the public. .

As the potential CDP outlets, the supermarkets modelied in this research should have
theoretical space to house a CDP (the capacity issue of a CDP will be discussed in
Chapter Seven).- Considering the types of stores in terms of size, the biggest stores
from those supermarket chains are modelled in this research, inc]uding Sainsbury’s
Central (approx. 7,000 - 20,000 sq ft), ASDA Wal-Mart Supercentre (average 42,000
sq ft), ASDA Supermarket (approx. 4,000 - 10,000 sq ft), Waitrose Supermarket
(average 20,500 sq ft) and Morrison Supermarket (average 26,899 sq ft).

Furthermore, a supermarket has a relatively long period of opening hours, normally
~from 8:30 am to 8:00 pm. During any working day, ASDA opens from 8:00 am to
10:00 pm (some are even opening for 24 hrs), Morrison opens from 8:00 am to 8:00

pm, Sainsbury opens from 8:00 am to 8:00 pm, and Waitrose from 8:30 am to 8:00 pm.

Considering the characteristics of food shopping trips, -opening hours, accessibility by
public, supermarkets from ASDA, Morrison, Sainsbury’s and Waitrose chain

combined are proposed as a CDP option to be modelled in this thesis.
*  Option 3: Post offices offering ‘Local Collect’

Post offices have been used as CDPs by Royal Mail ‘Local Collect’ service, which
allows customers to. arfange re-deliveries of failed first-time deliveries to the
participating post office branches and then they collect their packages at a convenient
time. According to Neighborhood Statistics (Office of the Deputy Prime Minister,
2005), the average road distance to a post office is 0.94km and ninety percent of
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households live within 15 minutes or less of walking distance to a post office (National

Travel Survey, 2006).

A

Consequently, a post office network offering ‘Local Collect’ service is considered to
be a CDP option in this thesis. It is noted here that collection out of working hours
would impose problems as the post office network currently operates between 09:00

and 17:30.
*=  Option 4: Railway stations

Railwéy stations have been used as CDPs by the existing CDP systems, for instance,
DHL PACKSTATION in Germany. According to National Travel Survey (2006), 6
percent of people use rail transport at least once a week and a further 11 per cent
saying at least once a monfh. Neighborhood Statistics (Office of the Deputy Prime
Minister, 2005) suggested that 44% of residents live within 26 minutes by foot of a

railway station nationally. A railway station normally has extended opening hours.

Consequently, a railway station network is taken as a CDP option in this thesis.

3;7. Research Phase V: quantify the impacts on the

carrier of using home delivery operations -

In this research phase, the transport and associated environmental impacts of current
traditional home delivery operations and various theoretical CDP methods are
investigated based on historical delivery schedules for the West Sussex area proVided

by a major carrier.

Specifically, the transport benefits to the carrier of having failed first-time home
deliveries automatically diverted to a local CDP nearest to the customer’s home are
investigated. This is compared to the existing system where the carrier may make
multiple re-delivery attempts to the customer on the same delivery day or on
subsequent days if the initial delivery fails. The theoretical CDP’s using supermarkets,
railway stations and post offices would potentially be able to receive packages in a
secure area, manage their storage and through a web based communication system,
liaise with the customer via email, text message to arrange collection (as in the Kiala

model, Section 2.2.6).
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The exact delivery information from one week in October 2006 was collected from a
carrier company, including 43559 consignments for delivery across private homes in
West Sussex. A consignment is defined as a delivery to the receiver’s address and
within one consignment, there could be more than one item. Customers’ street

addresses were obtained from the survey undertaken in West Sussex.

The database contained the detailed customer delivery information frdm 10™ October
to the 16™ October 2006, which was taken to represent typical non-peak operations
over one week. A consignment was defined as a delivery to the receiver’s address and
within one consignment, there could be more than one item. The 43,559 consignments
made were served by 1243 delivery rounds. The delivery trips started from one of three
local carrier depots serving West Sussex, located at Alton, Crawley and Southampton
with the majority of the deliveries being made between 09:00 and 16:00. The
receiver’s signature was required at the point of delivery and in the event of first-time
failures, (after potentially multiple attempts on the same round) the carrier would leave
a notice at the receiver’s address stating that the delivery h.ad been attempted and the
consignment had been taken back to the depof. The carrier would then try to make one
‘more attempt on the following day. Additional costs could be incurred by the customer
for any subsequent re-delivery attempts of for returning the consignment to the

consignor.

The database showed that of the consignments destined for households in West Sussex,
14,938 originated from the Crawley depot, 13,865 from Southampton and 9769 from
the Alton depot during the sample week. There was an average of 2.3 items per
consignment with an average consignment weight of 2.23 kg. The average number of
weekly consignments delivered to each postcode sector was 75 and the average count
" of households per postcode sector in West.Sussex is 77 (National Statistics Postcode
Directory, 2006). From this, it was estimated that the average household received 0.97

consignments over a week.

From the mbdelling point of view, the most important elemenfs in this real data were
delivery sequence including the failed and the successful delivery operations, departure
depot, householders’ addresses, delivery round number and time for Both successful
and failed delivery attempts. Through the unique cdnsignment ID, the carrier databases

provided the delivery address, delivery times for both successful and failed attempts

116




Chapter Three: Methodology

and the consignments originating depot. The actual consignment delivery order
making up the round is made available and simulated using DPS RouteLogix routing
and scheduling software. The failed first-time deliveries are manually inserted at the |
point where the CDP is to be visited. The missed first-time deliveries are automatically
diverted to the nearest CDP relative to the respective householders’ locations after all

the delivery attempts are made in its catchment area.

3.8. Research Phase VI: economical feasibility of a CDP

system

The research needs to be practical and meaningful. Before promoting the CDP delivery
method, it is necessary to discuss its feasibility, in terms of payback period of

investment, location, service charge, capacity issues and technical requirements.

The results are useful for the decision maker to develop an efficient and feasible CDP
system. Carrier could also benefit from such system to reduce the impact of failed first-

time deliveries.

3.9. "~ Modelling tool used

In this research, the home delivery 6perations are modelled using DPS RouteLogix, a
commercially available vehicle routing tool from DPS International. The heuristic
adopted in this research for modelling home delivery operations is developed by DPS
International, to calculate the quickest delivery route. The modelling work could thus
be described as static and deterministic, i.e., the modelling is a representative of a
particular time, and the components such as costs and date are known with certainty.
At the same time, spreadsheet programs were adopted in data processing and analyzing

the costs of the home delivery models.

DPS provides softwafe solutions for the vehicle routing and vschedul’ing problem.
RouteLogix Professional is a route planning system designed. to provide effective
vehicle scheduling management. The software can calculate the quickest, shortest and
cheapest route between a series of points giving detailed route plans, both in printed
form and with on-screen maps. The software automatically calculates optimum routes

based on order volume, distribution and operator preferences, giving the user more
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time to manage the fleet. The system allows the user to create a user-controlled

optimisation.

Initially the research adopted Microsoft MapPoint as a basé tool to model the carrier’s
and householder’s route. However, it was soon found out that the route optimization
by MapPoint was slightly less efficientthan the DPS RouteLogix, in terms of reducing
the route distance. Ad»ditionally,» RouteLogix processes several characteristics, which

better match the needs of this research than the other software:

. Mahual insertion of orders and time windows into the existing route
This research uses DPS RouteLogix to determine the optimal route for the
carrier around a sample of the delivery (and re-delivery) addresses, taken
from the survey respoﬁdents. Where the carrier has to also visit CDPs to
drop off failed deliveries, these points are inserted manually at an optimal
position on the round (Chapter Five). To the authors’ knowledge, few
routing and scheduling tools allow this. Hence DPS RouteLogix is suitable
to this research. It should be noted that this research did not set out to
address the routing and scheduling problem (i.e. designing new algorithms
specifically tailored for home delivery), but rather fo use an existing tool to

~ better uhderstand the impacts of new home delivéry scenarios.

= ' Single and full multi-depot planning

| There are two carrier’s depots involved in the West Sussex study (Chapter
Six). RouteLogix is able to allocate the optimal depot for each delivery order
with an objective to minimize the travelling distances to make all deliveries.

] Customise icons in map with standard Windows tools \

. Convert order and call point data to txt/excel format

. Multiple-day vehicle routing

. Route editing on screen

. Vehicle capacities and order measured in user-specified units
. Multiple drops and customers per stop x

. Unlimited product types including size and load/unload time
. Driver regulations

. Dei)ot (names, time windows, throughput) \
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Consequently, considering the software’s features relevant to this research and its
capability of route optimization, DPS RouteLogix was then selected as the modelling

tool. Every route available from its mapping database was used in the modelling.

The algorithm used to allocate the orders to routes is node based. Each order is taken in
turn and tried in each possible position on each route. If it cannot be allocated to any
existing route, a new route will be started (if possible). This order is now processed
and the routine moves on to the next. As each order is attempted the progress bar/bars
are incremented. During this process, the screen is updated frequently but not
necessarily after every single calculation. Please see Figure 19 for an example of
RouteLogix worksheet. The algorithm used in RouteLogix seems effective in solving
the routing problem in home delivery operations. Other possible vehicle routing tools
that could have been adopted in this research are, for example, Microsoft MapPoint

Europe.

Figure 19 Illustration of RouteLogix Worksheet

MapPoint was used as a complementary tool, with an algorithm developed to calculate
the quickest road distance from household origins to CDPs. It was also used to display

the maps showing the locations of household origins and CDPs.
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3.10. Validation

Determining the effectiveness of a compﬁter simulation model in duplicating a desired
real world phenomenon is an important issue. Model validation is usually defined to
mean ‘substantiation that a computerized model within its domain of applicability
possesses a satisfactory range of accuracy consistent with the intended application of
the model’ (Schlesinger, 1980). The ultimate objective of model validation is to make
the model useful in the sense that the model addresses the right problem, provides
accurate information about the system being modelled, and leads to the model being

used with confidence.

For a simulation model, validation is concerned with determining whether the
conceptual model is able to accurately represent the system under study. If a
simulation model is valid, then the decisions made with the model should be similar to
those that would be made by physically experimenting with the system (if possible)r
(Law and Kelton, 1991). This requires adjusting model parameters until the results
agree closely to the observed data. Consequently, validation of the simulation model
can be established by comparing the results between tﬁe observed data from the actual
system and the output data provided by the simulation experiments conducted with the

computer model.

In this research, the validation process was implemented through testing two vehicle
routing and scheduling software (i.e., DPS RouteLogix and Microsoft MapPoint)
among a group of samp.le customers in the selected geographical area. The differences
between the calculation results (in terms of the quickest distance to serve those
customers) from RouteLogix and MapPoint were small, but the DPS RouteLogix was

slightly better in optimising the routes in the selected area.

Other possible vehicle routing tools which are commercially available and could have
been used in this research are, for example, Paragon Software and Optrak Distribution
Software. However, it was noticed that reaching the objective of this research (i.e.
through optimising the carrier’s route among a group of customers in the existing
delivery method and the CDP delivery method) did not require the use of more than
one vehicle rouﬁng tool. The key focus of this research was to analyse the cost

differences among the existing and the CDP delivery methods in the small package
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home delivery business. Even if the absolute numerical outcomes of the tests had been
slightly different using another vehicle routing tool or another routing algorithm, the
relative differences and relations of the analysed home delivery models would have

been the same.
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CHAPTER FOUR

HOME DELIVERY CHARACTERISTICS

4.1. | Introduction

The objéctive of this chapter is to explain how the first and part of fourth research
steps were implemented on the consumer (i.e. householder) side of the home delivery
study. To acquire householder’s perceptions of current home delivery services and
prepare the input data for the modelling work, a surveying method was adopted
because it was believed the best way to reach a wide cross-section of householders and
identify their experiences on the home delivery services. According to Mentzer and
- Kahn (1995), the postal questionnaire survey was one of the most frequently used
methods in logistics research (54.3%), with computer sﬁmulations and interviews the
next two mostly used methods. Xing (2006) developed a quality evaluation system for
home delivery services based on 423 survey responses from 3000 households in
Edinburgh. The home delivery survey aimed to acquire consumers’ expectations and
perceptions of e-retailers’ physical distribution service quality perfbrmances (e-PDSQ).
Also a survey nﬁethodology was adopted by Cairns (1997), which utilized
Geogréphical Information System software package TransCAD to identify the
transport impacts of "home delivery based on the data from the Oxfordshire County
Council survey about shopi)ing habits in Witney. The survey collected information of
beople’s real shopping behaviour from one main central Waitrose supermarket in

Witney.

In this research, the questionnaires were designed to investigate the householders’
home shopping activities, experiences of home delivery services and failed home
deliveries, responses to deal with the failed home deliveries, and opinions on the new

home delivery scenarios (CDP methods).
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Besides this ‘home delivery’ survey distributed to 1600 residents in Winchester,
several surveys of over 450 shops and businesses were also carried out. Based on the
whole sets of responses, MIRACLES developed an understanding of the problems
encountered by both customers, retailers and carrier companies in home delivery
sérvices. MIRA‘CLES set out to deve:lop~ ‘an alternative delivery system that would
become self-sufficient at the end of the project. Hence a CDP trial was carried out with
the support from MIRACLES and Collectpoint plc. MIRACLES widely publicised
Collectpoint and offered a ten week free trial in 2004. However, the trial failed because
of insufficient demand and technical difficulties. MIRACLES projects did not involve
any computational work related to the survey results to quantify the transport benefits

associated with the CDP scheme, which forms the current research.

However, the survey data from a fairly limited test area might narrow the scope of the
research and thus generate the biased computational results. Additionally, one of the
research objectives is to compare customer’s home shopping take-up level and their
attitudes amongst different demographic groups. Consequently, to overcome those"
difficulties and generalize the findings of people’s experiences of home delivery
service, the survey should be undertaken in a wider geographical area. As a result, the

home delivery questionnaires were distributed to 1000 households in West Sussex.

In addition to these two surveys quantifying householder behaviour related to home
delivery and CDP preferences, home delivery records from a major carrier were also

obtained to assess the impacts of various new home delivery scenarios.
4.1.1. Winchester survey (September 2004)

A ‘home delivery’ questionnaire was designed as part of the work undertaken by the
MIRACLES project (January, 2002 - January, 2006). A pool of 1600 residents agreed
to be panel members, participéting in travel diaries and other surveys throughout the
MIRACLES programme. The ‘home delivery’ questionnaire aimed to gather
information on the frequency of home shopping transactions undertaken by the
househdld, the mediums used, the types of goods purchased, experiences with failed
home deliveries and reactions to them, and their views on the CDP system as a viable
option for them. Key objectives of the survey were to find out whether the respondents

regularly experienced failed home deliVeries, whether they often travelled to depots to
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collect their experienced failed deliveries, and whether they would use a CDP as an
alternative delivery address where deliveries could be re-directed in the event of a first-

time delivery failure at the home.

The questionnaire was posted in September 2004 to 1600 people either working or
living in Winchester. A total of 790 completed questionnaires were returned, giving a

49% response rate. -

The questionnaire was printed out in A4 format, double sided and folded. There were
two sections in the questionnaire (Appendix A). The first section gathered the
information about householders’ home shopping habits. Respondents were firstly
- asked the methods used either through Internet, telephone, interactive TV or mail order,
and the frequency of such home shopping activities. Then the respondents were asked
to provide the types of goods ordered from home through the various ‘mechariisms
mentioned. Respondents were also asked to provide the names of retailers and carriers
who had made deliveries to them in the past year along with an estimate of thﬂe total
_ number. Among those home deliveries, some of them might have failed. The
respondents were asked to estimate the nur‘nber' of such failed deliveries, and provide
their typical responses to retrieve the failed packages (arrange a re-delivery, have the
package diverted to local post office, travel to depot, etc). If they were going to travel
to the carrier’s depot to collect their failed deliveries, they were asked to provide the
'transport mode adopted (car, bus, walking, cycling, vah, train, et‘c).‘ This was used to
explore the road traffic generated by trips collecting failed home deliveries. Then the
respondents were asked to fill in the carriers who had make deliveries to them in the
past 12 months. This was used to identify the carrier’s depot which was most

frequently used by Winchester residents.

The second section collected the respondents’ personal opinions on a new home

delivery method, the CDP service provided by Collectpoint plc (now disbanded). |

The Collectpoint company were 'previousl}; involved in Business to Buvsiness (B to B)
‘ d'elivery, but were interested in initiating.a Business to Consumer (B to. C) service
when MIRACLES projects were‘implemented in Winchester. An opportunity thus
arose within MIRACLES for such a trial to take place as Hampshire County Council

was interested in promoting it to see whether this measure would reduce the numbers
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of private vehicle trips associated with failed home deliveries. The concept of the
scheme was to use local convenience stores to act as delivery points for carriers, re-
directing failed deliveries to householders. A questionnaire was then sent out in
September 2004 to 1600 households in Winchester, asking about home shopping

activity, experiences of failed deliveries and attitudes to the Collectpoint scheme.

The respondents were firstly asked to indicate the most convenient collection time and
location of using CDP (near home, near work, or another place). They were also asked
the transport mode to CDP (car, bus, walking, cycling, van, tréin, etc). The reasons for
not using CDP service were also needed from the respondents. At the end of section,
the respondents were asked to provide their home/workplace postcodes in order to help
quantify the travel distances to various carriers depots and combinations of CDPs. The
householders were asked for their home and work postcodes which could be used in

conjunction with route mapping software.

Respondents were also asked if they were willing to participant in a more detailed
Collectpoint trial and 312 people expressed an interest. After the respondents willing
to take the Collectpoint trial were identified, it was planned to -offer a free trial of the
Collectpoint service to Winchester residents. However, the B to C part of the
Collectpoint company was disbanded before the trial could begin and so any further
trials within MIRACLES had to be abandoned. |

4.1.2. West Sussex survey (June 2006)

A ‘home delivery’ questionnaire was designed as part of this PhD research to aid West
Sussex County Council’s continuing work to develop sustainable travel solutions for
people living and working in the coﬁnty. The overall objective of this survey was to
identify the problems householders currently experienced with home delivery services,
especially failed hofne deliveries, and explore the potential for the new home delivery

methods to improve the efficiency of urban freight delivery.

The respondents were seiected randomly from a group of panel members who had
agreed with West Sussex County Council to participate in various surveys over a
period of time. The database of those panel members was administered by a
" consultancy, BMG Research, which worked in partnership with the Council on all

residents’ Panel Surveys. BMG Research was then responsible for survey distribution
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and collection. The questionnaire was posted in June 2006 to 1000 panel members and

a total of 379 completed questionnairés were returned, giving a 38% response rate.

The questionnaire was printed out in A5 format, double sided and folded (Appendix B).:
It was composed of 4 sections with a total of 21 questions. Section A asked for ‘_
demographic information about the householder. The fespondents were asked first the
number of males and females by agé group within the household. The questions that
followed inquired about the number of cars available, the type of house, occupationsldf
the household members and' Internet accessibility. These questions were very
important as they provided information in terms of who the home delivery users were
and what their home shopping habits were. The demographic information would be
compared to Winchester sample households to see whether there were significant

differences in two groups of sample households.

Section B collected information about the householder’s current high-street shopping
habits, frequency of high-street shopping trips for groceries and the names and
locations of the supermarkets' they frequently used. This was used to determine
people’s habitual shopping behaviour and see whether large supermarket/supermarkets '
featured as part of that habitual beflaviour. If it proved to be true, those supermarkets
could be modelled as CDP 1ocations. The supermarket postcodes helped quantify the
travel distances from home to supermarkets in conjuncﬁon with route mapping

software.

Section C focused specifically on goods that were ordered from and delivered to home.
Firstly respondents were asked their home shopping methods: either through Internet,
telephone, interactive TV or mail order, and frequency of such home shopping
experiencés. It was followed by a question on the types of goods purchased from home.
The respondentsiwere asked to estimate the number of home deliveries received in the
past year, the number of failed deliveries due to no-one being in the household at the
time of delivery, their typical responses about how to retrieve the failed packages
(travel to carrier’s depot, arrange a re-delivery to home or local post office, etc). This

was used to explore the road traffic generated by trips collecting failed home deliveries.

Section D asked for people’s opinion on an alternative delivery service which would

allow them to nominate local convenience stores, garages, post offices and secure 24-
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hour locker banks as alternative delivery- addresses, to be used in the event of
deliveries being made to home address when no-one was in. The respondents were
asked to select the most convenient locations for a CDP (convenience store, post office,
petrol station, etc). They were also asked to indicate the most convenient collection
tifr_)e and location of using CDP (near home, near work, or another-place). The question
followed was the transport mode used to get to the CDP (car, bus, walking, cycling,
van, train, etc). The reasons for not using CDP service were also needed from the
respondents. At the end of section, the .respondents were asked to provide their

home/workplace postcodes and their wiliness to use CDP service.

4.2. Initial Findings from home delivery surveys in
Winchester (September 2004) and West Sussex (June
2006) |

In this séction, the common questions between those two surveys are analyzed in

details and results compared to each other.
4.2.1. Respondents’ demographic data

In the Winchester survey, the household demographic information was collected
through other surveys within the MIRACLES programme that used the shared
household database. Consequently, it was not included in the latter ‘home delivery’
questionnaire. In the questionnaire, three types of demographic questions were
proposed: number of cars available for household use, type of house, and number and
age of household members. Overall, the sample households were above the national
average in terms of affluence. A large proportion of the respondents (81%) owned their
own property compared to 70% nationally (National Statistics, 2005) while around |

90% of households had at least one car (compared to 73% nationally).

From the samples in the West Sussex survey, 44% lived in detached houses, while
26% lived in semi-detached houses, perhaps indicating the affluent nature of the .
respondents. 89% of households had at least one car. Overall, the sample households

were above the national average in terms of affluence.

Each demogfaphic question in both home delivery surveys is described below.
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4.2.1.1. Number of persons/household

Both questionnaires asked for the number of people living in each household and their
ages. A frequency plot of the number of householders in Winchester and West Sussex
is presented in Figure 20. It indicated that among the Winchester sample households,
44% were made up of two-person households. The average number of persons per
household was 2.3. This was the same as the results from the General Household
Survey 2005 (National Statistics, 2006). Forty eight percent of the West Sussex sample
households were made up of two-person households. The average number of persons

per household was 2.3.

To simplify the problem, the households were categorized as ‘families’ (those
households which contained at least one individual between the ages of 0 and 16),
‘elderly’ (households containing at least one person over the age of 64 and no one
under the age of 21) and ‘professionals’ (those households which didn’t meet the
‘elderly’ or ‘family’ definitions) households. It was found that the sample households
in Winchester were composed of 27% ‘families’, 50% ‘professional’ and 23%
‘elderly’. The sample households in West Sussex were made up of 15% ‘families’,

46% ‘professional’ and 39% ‘elderly’ households.

‘ 0O Winchester B West Sussex

60% -

48%

50% r 44%

40% r

30% - 25%

Frequency

20% 14% 15%

12%
10%

0%
One Two Three Four Five Six or more

Number of persons in the household

Figure 20 Number of persons per household amongst the Winchester and West Sussex
panel members
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To e>‘<plore whether there were significant differences in-household types .among the
Winchesfer and West Sussex sample households, a 3 by 2 homogeneity Chi-square test
was undertaken. The Chi-square statistic is a nonparametric statistical technique used
to determine if a distribution of observed frequencies differs from the theoretical
expected frequencies. Chi-square statistics use frequencies of categorical or ordinal
level data, rather than using means and variances. The results showed that there were
significantly more eldefly households résponding to the survey among the West
Sussex sample households than Winchester (* =111.28 and ¥* (0.05), 2df = 6.28).
Thus they might have different attitudes towards home delivery.

4.2.1.2. Car ownership

In terms of car ownership levels, around 90% of households in Winchester and 88% in

West Sussex had at least one car available regularly available for their use (Table 11).

Table 11 Number of cars available for households in Winchester and West Sussex

No. of cars None One Two Three or more
Winchester 10% 48% 35% A
West Sussex 12% 50% | 31% %

In terms of car ownership levels, both the Winchester and West Sussex sample
households wefe above average in termS of car ownership. Nationally 73% bf
households have at least one car available for use in 2005 (National Statistics, 2005).
The number of cars per household might influence their transport mode choices in
relation to home shopping activities. This will be discussed later. To explore.whether
there were significant differences in car ownership among the Winchester and West
Sussex sample households, a 4 by 2 homogeneity Chi-square test was undertaken and

no significant differences were found (y*=1.84 and * (0.05), 3df = 7.82).
4.2.1.3. House type

A frequency plot of ho.me ownership or rental among Winchester sample (Figure 21)
showed that over 80% of the sample households owned their own home, compared to
70% nationally (National Statistics, 2005). Neighborhood Statistics suggest that 79%

of overall Winchester households own their home (National Statistics, 2005). Hence,
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the MIRACLES sample was representative of the general population in Winchester,

but more affluent than the national level, in terms of home ownership.

100% -

90% - 81%

80%

70%

60%

50% |

40%

30% t

20% r 7% 6%

10% 3% 0 4%
- 0% [N I [ .

home owner rent from  rent froma rent privately other
local housing ' '
authority  associating or

trust

Figure 21 Housing status of Winchester panel members

From the West Sussex survey (Figure 22), it was found that 44% lived in detached
houses, while 26% lived in semi-detached houses, perhaps indicating the affluent
nature of the respondents. 19% lived in terraced houses while 10% lived in flats. It
suggested that the sample households in West Sussex were above the national average
in terms of housing , since 22% of national dwelling was detached house, with 33% of
housing stock being semi-detached (UK Housing Statistics 2006). Therefore they

might have different attitudes towards home delivery.
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Detached Serhi detached Terraced Flat Other

Housing Type

Figure 22 Housing status of West Sussex panel members

4.2.2. Home shopping methods

The home shopping methods suggested in both surveys were by Internet, either at
home or at work, by phone, by mail order or by interactive television. Thé frequencies
of using those home shopping methods were categorized as never, rarely (1-2 times a
year), occasionally (3 to 11 times a year), frequently (1-2 times a month), and very
frequently (once a week or more often). Frequenéy plots of home shopping methods of

Winchester and West Sussex panel members are presented in Figure 23.
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@ Never/Rarely B Occasionally O Frequently/Very Frequently

100%

80%

60%

40%

Figure 23 Home shopping methods adopted by the Winchester and West Sussex panel
members (2)

It was assumed that 0, 1.5, 7, 18 and 48 home shopping transactions resulted from
those respondents selecting the never, rarely, occasionally, frequently and very
frequently categories for using those home shopping methods. Descriptive statistics of
survey data (Figure 23) indicated that in Winchester, the average household placed 9.6
orders through Internet shopping (N=702), 4.6 orders through telephone (N=743), 0.2
orders through interactive TV (N=630) and 3.7 orders through mail order (N=690). It
can be seen that most home shopping was generated through the use of the Internet,
followed by ordering by telephone then by mail order. Ordering by interactive TV was
hardly ever used. In West Sussex, the average household placed 9.0 orders through
Internet shopping (N=333), 3.2 orders through telephone (N=338), 0.3 orders through
interactive TV (N=324) and 3.6 orders through mail order (N=337). The most
frequently used method of home shopping was through Internet, followed by mail

order and then telephone.

Both surveys suggested that most of home shopping transactions were generated either

through Internet, mail order or telephone. These findings provided some indication of

2 HS1 represents shopping method via the Internet from home; HS2 for shopping via
the Internet from work; HS3 for telephoning an order to a retailer; HS4 for shopping
via interactive television; HSS for sending an order by post.
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current trends of homé shopping methods. There has been a very rapid growth in the
Internet retailing, compared with other home shopping channels (catalogue shopping,
TV.shopping, telephone shoppiﬁg, etc). Mintel (2003) cited the data from a n'ationally
representative sample of 1476 adults (over 15 years old), where the proportion of
respondents having bought goods from the Internet increased from less than 10% in
2000 to 25% in 2003. A more moderate ‘increase in percentage share of home shopping -
" market by Internet was recommended by Verdict (2004), from 1.3% in 2000 to 14% in
2003. Based on 304 résponses from 10500, a home delivery survey undertaken by
Peter Brett Associates for Transport for London (2006) indicatéd that the Internet was
used most frequently (36%) when respondents were ordering goods. This was closely
~ followed by the telephone (26%). Ordering by post, in a shop, or by agency or
catalogue was used on average by 9% of resp‘ondents in each of these categories.
Current trends also indicated that the mail order industry has been experiencing a rapid -
decline. Verdict (2004) presented the declining market share of home shopping mail
order, from 37% in 1998 to 27% in 2003.

The frequency of home shopping transactions and the mediums used were collected

from both surveys (Table 12).
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Table 12 Frequency of home ‘shopping transactions and media used from the West
Sussex and Winchester surveys

Shop via the Internet from a computer at home
Town Never Rarely { Occasionally | Frequently Vvery Sum
' frequently :
West 124 30 89 53 16 312
| Sussex (40%) (10%) (29%) (17%) (5%)

. 242 118 241 110 28 :
Winchester | 33000 | 16%) | (33%) (15%) (4%) 739
SUM 1366 148 330 163 44 1051
Shop via the Internet from a computer at work
West 261 24 20 11 0 316
Sussex (83%) (8%) (6%) (3%) (0%)

. 450 83 . 102 27 5
Winchester (67%) (12%) (15%) (4%) (1%) 667
SUM 711 107 122 38 5 983
‘Shop through telephoning an order tb a retailer
West 132 100 92 13 1 338
Sussex (39%) (30%) (27%) (4%) (0%)

. 127 248 327 43 5 -
Winchester- (17%) (33%) (44%) (6%) (1%) 750
SUM 259 348 419 56 6 1088

| Shop through interactive television
West 306 8 10
Sussex ©4%) | (%) (%) 0 0 324
- 639 13 9 1
Winchester (97%) 2%) (1%) 0 (0%) 662
SUM 945 21 19 0 1 986
Shop by sending an order form by post’
West 89 129 108 9 2 337
Sussex (26%) (38%) (32%) (3%) (1%)

. 142 © 307 - 260 19 1
Winchester (19%) (42%) (36%) (3%) (0%) 729
SUM 231 436 368 28 3 1066

It was assumed that people did home shopping 0, 1.5, 7, 18 and 48 times a year by
those respondents selecting never, rarely, occasionally, frequently and very frequently

categories respectively. Thus it was calculated that average household in Winchester
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would receive 17 home shopping orders per year. It confirms the findings from West
Sussex survey (16 orders per household a year). Most home shopping was generated

through using the Internet at home, followed by ordering by phone then by mail order.

To explore whether there were significant differences in home shopping frequenciés
between two areas, a 5 by 2 homogeneity Chi-square test was conducted for each
category of shopping media used across the Winchester and West Sussex samples. The
results showed there - were n(s significant differences in the Internet shopping
frequencies between the two samples (32 =2.41 and y2 (0.05)4df = 9.49), at the 95%
significance level. The similar results were found for the shopping frequencies through
interactive TV (32 =3.92 and y2 (0.05)4df = 9.49) and sending an order form by post
(x2 =1.44 and 2 (0.05)4df = 9.49). However, the results showed that there were
significantly more households in Winchester involved in home shopping through
telephoning an order to a retailer (x2 =17.52 and %2 (0.05)4df = 9.49) or through the
Internet from a computer at work >‘(x2 =32.83 and y2 (0.05)4df = 9.49). People’s
preferences on home shopping methods might be affected by the households’

demographic information, which will be discussed in Section 4.4.
4.2.3. Types of goods purchased through home shopping

The respondents were asked to state the types of goods.purchased through various

home shopping methods mentioned (Figure 24). The most frequently purchased goods

from home by the Winchester sample were small items, e.g. food and groceries, music -

CDs, books, flowers, clothes, electronic equipment, ticket_s for events and

travel/accommodation.
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‘D Winchester @ West Sussex ‘
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Figure 24 Types of goods purchased through home shopping from Winchester and
West Sussex surveys

From the West Sussex survey, it was found that travel and accommodation, clothes,
sports and toys, tickets for events and books/magazines were the most common items

purchased from the home by various home shopping mediums.

Some of the findings confirm previous literature. Verdict (2004) produced a market
report regarding the home shopping market. It was found that books and videos, health
and beauty, clothing and DIY products had the highest home shopping frequency.
Based on a survey of 2000 consumers, their motivations for using home delivery and
their expectations of home delivery services were explored. The annual number of
home shopping transactions for each product category was estimated as 6.4 (books and
videos), 6.4 (health and beauty), 4.7 (clothing and DIY). Xing (2005) found that books
and CDs were the most frequently purchased products from home shopping, followed
by computer products, electronic products and photographic products. With 235
responses from 1000 overall, the annual number of products purchased through the
Internet was estimated as 5.6 (books and CDs), 2.5 (computer products), 1.9
(electronic products) and 1.1 (photographic products). Based on 304 responses from
10500, a home delivery survey undertaken by Peter Brett Associates for Transport for

London (2006) suggested that food, books and clothing were the most frequently
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ordered items from home (15%), with DVDs/CDs (11%) and holiday tickets (10%)

also being popular purchases.
4.2.4. Number of home deliveries received

The respondents were asked to estimate how many annual ‘deliveries were made as a
result of l' goods ordered from their home Hy members of their household. Home
delivery applied to packages that couldn’t fit through the letter box or required a
customer signature. There are several issues here which could affect the accuracy of
the responses, notably whether the household member completing the questionnaire
accurately recalls all the home delivery transactions undertaken by the other members

of the household over a lengthy period of time. It was not considered realistic to ask

. the respondents to provide a figure, hence frequency categories were provided, €.g. 1

to 2 deliveries a year, 3 to 11 deliveries a year (Figure 25 andb26).

60%
50% : 47%
o, 40%
2 %
a.ga- 30% L 28%
@
= 20% L
’ 11% : 12%
10% |
B
0%‘ l ! 1 1 1
none 1to2 - 3toll 12 to 23 More than 24
deliveries a deliveries a deliveries a deliveries a
year © year year year

. Estimated number of home deliveries a year

Figure 25 Estimated numbers of annual deliveries of goods ordered by the Winchester
household members from home

The Winchester results (Figure 25) suggested that 28% of the householders typically
received between 12-23 home deliveries over a year while 47% of them received
somewhere between 3 and 11 home deliveries a year. From those responses it was
possible to estimate the average number of annual home deliveries received by a

household. It was assumed that 0, 1.5, 7, 18 and 48 deliveries were received by those
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respondents selecting the none, 1-2, 3-11, 12-24 and >24 deliveries per year categories
respectively. The results indicated that the average household received 14 home

deliveries annually.

O Grocery B Other goods
60% L |
50% 48%
-
2
5 40%
=
S 30% I
e
20% r 169
: 11% 9%
0% - [ las 7 S 305 5%
v L Tl =l —m
None Uik 3toll 12 to 23 24 to 35 More than 36
deliveries a  deliveriesa  deliveries a  deliveries a  deliveries a
year year year year year

Figure 26 Estimated numbers of annual deliveries of goods ordered by the West
Sussex household members from home

The West Sussex results (Figure 26) suggest that 16% and 48% of the households
typically received somewhere between 3 and 11 home deliveries for groceries and
other types of goods, respectively per year. From these responses it was possible to
estimate the average number of anhual home deliveries received by a household. The
same methodology was repeated here as in the Winchester study. The results indicated
that the average household would receive between 5 and 15 deliveries per year for

grocery and other type of goods, respectively (excluding postal deliveries).

A considerable amount of annual home deliveries took place, with 14 and 20 being
delivered to the average household in Winchester and West Sussex on average. This is
less than the estimate of 22 deliveries per year suggested by Foley et al., (2003) but
nearer to the DTI (2001) figure of 16 deliveries per year. The number of home

deliveries received per year in both surveys is shown in Table 13.
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Table 13 Number of home deliveries received per year in the Wiﬁchester and West
Sussex surveys

Numbe_r of home deliveries Winchester West Sussex
None . 16 (2%) 197 (34%)
1 to 2 deliveries a year 82 (11%) | 54 (%)

3 to 11 deliveries a year 354 (47%) 190 (32%)
12 to 23 deliveries a year 211 (28%) 83 (14%)
Mor¢ than 24 deliveries a year ' 92 (12%) | 62 (11%)

4.2.5. Number of failed home deliveries

There are a number of social and economic factors leading to homes being empty for
longer periods than they used to be. These include flexible working patterns, increases
in female employment levels, people spending more of their free time away from their
home and the growth in single-person households in the UK. This could result in the
proportion of failed home deliveries being high even though the delivery day and time

were agreed with the customer prior to delivery.

The respondents were asked to estimate how many home deliveries arrived when no-
one was in to receive them. In the questionnaire, several frequency categories were
provided, e.g. none, few (around 1 in 8 deliveries), some (around 1 in 4 deliveries),

many (around 3 in 8 deliveries) and most (more than half of the deliveries) (Figure 27).
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Figure 27 Respondent’s estimates of the proportion of failed first-time home
deliveries from the Winchester and West Sussex sample households

The Winchester results suggested that 12% of the respondents experienced a 25% or
greater first-time delivery failure rate. At the same time, 16% claimed that they more
than half of their deliveries failed the first-time because the house was empty during
the working day. It was assumed that 0, 12.5%, 25%, 37.5% and 50% of deliveries
failed related to the no-one, few, some, many and most of deliveries per year
categories respectively. The results indicated that the average proportion of failed first-

time deliveries was 24%.

The West Sussex results suggested that 60% of respondents experienced a 25% or
greater first-time delivery failure rate, with 21% claiming that more than half of their
home deliveries failed because the house was empty during the working day. Using the
same methodology as in Winchester study, it was estimated that the average household

had 26% of failed first-time home deliveries.

From previous research, the estimates of delivery failure rates have varied widely,
from 12% (IMRG, 2006b) to 60% (Department of Trade and Industry, 2000). Research
carried about for Transport for London (2006) suggested that 92% of respondents
claimed that they have experienced failed home deliveries. Approximately 100

respondents stated that between 1 and 3 of their home deliveries failed on the first
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attempt in the last six months, with 40 respondents claiming to have failed deliveries
of around 4 to 6. It was estimated that average household would have 7 failed home
deliveries a year. The number of failed home deliveries in the past year in both surveys

is presented in Table 14. | - N

Table 14 Estimated number of failed home deliveries in the Winchester and West
Sussex surveys

No. (;f failed deliveries Winchester West Sussex
none 41 gS%) ' 22 (:7%)
few 289 (38%) 1109 (34%)
some (25%) | 208 (28%) 78 (24%)
many 91 (12%) | ' 44 (14%)
most (>50%) 122 (16%) 67 (21%)
751 ' 320

To explore whether there were significant differences in people’s éxperiences of home
délivery failures among the Winchester and West Sussex sample households, a 5 by 2
homogeneity Chi-square test was undertaken and showed that there were ﬁo significant
differences between the respondents from the two areas in the estimated numb_er of
failed home deliveries (x2 =6.15 and %2 (0.05) 4df = 9.49). It was then assumed that

the experiences of those two population samples of home delivery failures were similar.
4.2.6. Typical responses to failed home deliveries

The respondents were asked what their typical responses were to failed home
deliveries and the frequency of such responses. The following options were provided

in the questionnaire:

» The householder contacts the carrier and arranges an alternative delivery
time/day to the home address. V
» The householder contacts the carrier and arranges an alternative delivery

time/day to a work/alternative address.
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» The householder contacts the carrier and has the package delivered to a local
post office.

* A member of the household travels to the carrier’s depot to collect the package.

People’s responses to a failed home delivery in both surveys were summarized in

Table 15.

Table 15 Responses to a failed home delivery from the West Sussex and Winchestér

surveys .
Arrange a redelivery to home.address :
Towﬁ Never | Rarely | Occaéionally Frequently Very Sum
: frequently

West 35 111 101 7 2 256
Sussex (14%) | (44%) (38%) " (3%) (1%)

. 164 317 186 13 1
Winchester | o400 | @79 | 27%) (2%) 0) 631
SUM 199 | 428 287 20 3 937
Arranged alternative delivery to work or other address
West 128 40 28 . 5 1 202
Sussex (63%) | (20%) (14%) © (3%) (1%) :

. v 427 125 60 6 0
Winchester 69%)) | (20%) (10%) (1%) 0) 618
SUM 555 165 88 11 1 820
Arranged delivery to a local post office
West 143 34 13 2 0 192
Sussex (75%) | (17%) (7%) . (1%) ©)

| 516 64 24 2 0

Winchester 85%) | (11%) (4%) ©) ) 606
SUM 659- 98 37 4 0 798
Travelled to carrier's depot to collect
West 82 77 44 9 2 214
Sussex - (38%) | (36%) (21%) 4%) (1%)

. 216 | 243 191 38 1
Winchester (31%) | (35%) (28%) (6%) ©) 689
SUM 298 320 235 47 3 903
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The Winchesfer results (Table 15) showed that the most common options used were
either to arrange for an alternative delivery to the home (which had been taken by 27%
of households between 3 and 11 times over.the past year) or to travel to the carrier’s
. depot to collect the goods (which 28% of households had undertaken between 3 and 11
times over the past year). Few households had arranged re-delivery to another address
or used Royal Mail’s ‘Local Collect’ service, had goods re-directed to a local pbst

office.

Similar results were found from the West Sussex survey (’i‘ab]c 15). The most common
options used were either to arrange for an alternative delivery to the household (which *
38% of households had undertaken between 3 and 11 times over the past year) or to
travel to the carrier’s depot to collect the goods (which had been undertaken by 21% of
households between 3 and 11 times over the past year). The least common options
were either to arrange redelivery with their carrier to another address or to use the

Royal Mail’s ‘Local Collect’ service to re-directed items to a local post office.

To explore whether there were significant differences in people’s reactions to the
delivery failures among the Winchester and West Sussex sample households, a 5 by 2.
homogeneity Chi-square test was conducted for each category of response to a failed
home delivery. It was found that there were no significant differences between the
respondents from the two areas in the frequencies of travelling to carrier’s depot to
collect the failed package (¥2 =7.35 and %2 (0.05)4df =9.49). However, the results
showed that the West Sussex sample had arranged significantly moré re-delivery
attempts to home (32 =21.80 and y2 (0.05)4df = 9.49) or to a local post office ()2
=12.04 and y2 (0.05)4df = 9.49) than the Winchester sample. The differences in two
survey results might be due to the demographic characteristics of sample households,

which will be discussed in Section 4.4.

Since the road traffic to.and from the carrier’s depot will affect the estimate of
reductions on customers’ trips by using the CDP method, it is then necessary to derive
the proportion of customers choosing to drive to the carrier’s depot to “collect their
goods. Again, it was assumed that people responded to vfa_iled home deliveries through
the methods indicated (Table 15) by ‘0, 1.5, 7, 18 and 48 times a year by those
tespondents selecting never, rarely, occasionally, frequently and very freque‘ntly

categories respectively. This suggested that 44 percent of Winchester respondents
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would travel to carrier’s depot while 50 percent arranging a re-delivery to home or
workplace and 6 percent arranging a re-delivery to post office. With the same
methodology repeated West Sussex study, it was found that 31 percent of West Sussex
respondents would choose to travel to the carrier’s depot; with 62 percent arranging a
re-de\livery either to home or to workplace, and 7 percent arranging a re-delivery to

post office.

a,

When asked about the frequency of trips to collect packages from a carrier’s depot, the
responses indicated that such trips were made frequently (once a month or more: 5% of
responses), occasionally (3-11 times a year: 25% of responses), rarely (1-2 times a year:

35% of responses) or never (35%).

. People were also asked how they would travel to the local carrier’s depot and most of
the respondents (87%) stated that they would travel by car, 6% would walk, 5% would

use the bus and 2% would cycle.
4.2.7. Householder’s attitude towards the CDP concépt

The respondents were generally positive towards using a local CDP solution if one was
located near to their home or place of work, with 83% in Winchester and 79% in West

Sussex saying that they would consider using it.

According to the results from the Royal Mail CDP trial (Department for Transport,
2004) in Nottingham from February. 2003 to October 2003, aroﬁnd 80% of 2000
respondeﬁts would consider using the CDP servicé. Seventy eight percent of customers
felt it was more convenient than collecting from the nearest .Royal Mail sorting office.
The trial was launched in two postcode areas of Nottingham (NG5 and NG9), and
covered éll the parcels that wouldn’t fit through the letter box or require customer’s
signature. The aim was to provide the home delivery options to those who were not at
home to receive deliveries during the day and evaluate the environmental impacts of
such options (CDP using local post offices or Locker-bank, collection from Royal Mail

sorting offices)..

The most frequently mentioned concerns, particularly from those people who said they
would not use the scheme were: security of the package at the CDP, dlfﬁculty in

collecting large or heavy parccls additional costs to the customer.
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4.2.7.1. Locations of CDP

Given five potential options for a CDP location (convenience store, petrol station, post
office, 24-hour locker bank, other), the respondents were asked to rank the most
convenient location (Figure 28). The results showed that 46% would nominate their
local post office as the most convenient CDP location with a second choice of a local

convenience store (30%).
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store bank

collection / delivery point options

Figure 28 Respondent’s preferred CDP locations

This was backed up by the results from Royal Mail trial (Department for Transport,
2004) where 58% of 2000 respondents specified their local post office branch as their
preferred redelivery location, followed by the option of Royal Mail sorting office
(25%), locker-bank (12%), and a neighbour (6%). Other options included supermarkets,
railway stations, car parks, petrol stations, local convenience stores, hospital, and
council office. Among those respondents willing to use the post office branch as the
CDP, 44% had changed from using a car, motorcycle or bus to get to the Royal Mail
sorting office to travelling on foot or by bicycle to their local post office. The overall
results from the trial suggested that 55% of respondents walked to the CDP with 75%

driving to the Royal Mail sorting office.
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The respondents were also asked what mode of transport they were more likely to use
to collect packages from their local CDP (Figure 29). The fact that 48% of the
Winchester sample households would consider walking to collect their packages with
43% choosing to travel by car, 5% by cycle and 4% by bus was of particular interest.
The West Sussex survey suggested that 40% of respondents would consider walking to
collect their packages with 48% choosing to travel by car, 6% cycling and 4% using
the bus. The results indicated that walking could be a serious option for small package

collection from a local CDP in both areas.
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Figure 29 Respondents’ transport mode choices to collect failed deliveries from their
local CDP

To explore whether there were significant differences in people’s mode choices of
travelling to the CDP among the Winchester and West Sussex sample households, a 5
by 2 homogeneity Chi-square test was undertaken and showed that there were no
significant differences between the two areas in the proportions of householders
travelling to their local CDP by car, foot, bus, bicycle and other transport modes (2
=5.74 and y2 (0.05)4df = 9.49). Hence it was assumed that the transport mode choices

to CDPs of those two population samples were similar.
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4.2.7.2. Preferred collection days/times from CDPs

The respondents were asked the most convenient CDP location among three options
(CDP near home, CDP near work, CDP at an alternative location), and their preferred

collection days/times (Figure 30).
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Figure 30 Respondents preferred collection time from a CDP based on the Winchester
and West Sussex surveys

The Winchester sample suggested that 76% of householders would collect the failed
deliveries from a CDP located near their home on a workday. In terms of preferred
collection times, only 11% of the respondents would choose to collect a package
between 07:00 and 09:00 implying that few collections would be made as part of the
home-to-work commute. Respondents seemed more receptive to the concept of
collecting packages from their local CDP after working hours (between 17:00 and
19:00) with 24% indicating that this would be the most convenient time. It was
followed by the option of collection between 09:00 and 12:00 (21%), and 19:00-23:00
(14%). It was noted that collection out of working hours would impose problems as the
post office network currently operates between 09:00 and 17:30. Convenience store

attended CDP concepts (attempted by Kiala, http://www.kiala.com) or unattended

locker bank concepts (e.g. http://www.bybox.com) appear to be the most flexible

options.
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Similar results were found from the West Sussex survey, with 74% of householders
claiming to collect their failed home deliveries from a CDP near to their home on a
~workday. As shown in Figure 30, the top 3 options for collection time were between

17:00 and 19:00 (22%), 09:00 12:00 (20%) and.14:00-17:00 (17%).
4.2.7.3. Reasons for not using CDP services

21% of respondents stated that they would not consider using a CDP as an alternative ’
delivery address in the event of not being at home when a carrier arrived to deliver a

package. The most frequently mentioned concerns about such a system were:
= Security of the package at the CDP.

Although some of the CDP éysterhs-have been established and made some progress
(for example, Kiala and PackStation), customers’ experiences of most of them are
still very limited. With the rapid developments of home delivery market, security’
issues of the CDP have gained much pubfic attention (McKinnon, 2003). Two
measures were suggested to improve the security issue. One was that government

. agencies should be working with trade bodies and industry groups to provide
guidance to companies involved in home delivery operations on security standards.
Another suggestion was to promote new technology to increase the delivery.
security, for example: automated storage and controlled access to the CDP using
customer smart tagging, full CCTV coverage, electronic scanning of the products

(McKinnon and Tallam, 2003).

However, tightening the security standards would “inevitably reduce the
convenience of using CDP service. As the market is customer-driven instead of

security-driven, there would be trade-offs between security and convenience.

» Difficulty in collecting large or heavy parcels.

' This point was often raised by elderly people. Home shopping potentially improves
the access to products and services for the elderly, disabled and people in
geographically remote areas. Consequently, the CDP service, as one component of
home shopping and home delivery channel, could be tailored to meet the needs of

| those individuals. For example, local authorities could consider tailoring the CDP

service to be part of the range of options that they can offer to the people with
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problems accessing CDPs as the social service. One of the first examples of a
grocery home shopping service was provided by Tesco for elderly people in
Gateshead in the North East of England since 1981, with the collaboration of
Gateshead Council (McKinnon, 2003). |

Despite this, elderly people may remain relatively disconnected from new

‘ technologies. For instance, Xing (2006) carried out a home delivery survey among

1000 residents in Edinburgh in May 2005, with 235 responses. Of all the
respondents who had shopped online before, the 40-54 and 25-39 age groups
accounted for 72%. altogether. The 55-65 age group and young people aged

~ between 16 and 24 represented 11% each, followed by the older people over 65

(6%). Consequently, it is reasonable to estimate that elderly people would be a

small population segment of CDP users."

It is also worth mentioning that currently a CDP system is only suitable for
handling small packages. It is not suitable to store large items and groceries due to
the space limits of the average CDP and special requirements of groceries (Cairns,
2004). Hence, the problems of collecting large and heavy items from CDP would

not be raised frequently.
» The CDP concept might involve additional cost to the customer.

In a home delivery survey undertaken in the borough of London by Peter Brett
Associates on behalf for Transport for London in 2005, people were asked about
how much they might be willing to pay for CDP services. Fifty five percent of
10,500 respondents thought that such services should be offered for free, 29% of _

them were prepared to pay £1 or £2 for most options.

In the Royal Mail CDP practice trial undertaken in Nottingham from February
2003 to October 2003, delivery to any post office with ‘Local Collect’ service was

offered to customers at a cost of 25p.

Since customers are not expected to pay more, some existing CDP service is
currently provided at a fairly low price. For example, the DHL PACKSTATION

service is free for registered customers and Kiala charges around £2 per customer
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to use its service. Hence, the prices for current CDP service to the customers

should be acceptable.
4.3. General shopping habits

Because this research set out to identify the possible public sites to be used as CDPs,
householderé’ current grocery shopping habits were needed to determine their habitual
shopping behaviour and see whether large supermarket/supermarkets featured as part
of that habitual behaviour. If the householders visited them fairly regularly, there was
then a scope for .potentially using those points as CDPs. Consequently, one more
section about people’s current shopping characteristics was included in the West

Sussex survey, which will be discussed in details here.
4.3.1.- Frequency of high-street shopping trips

The objective was to see how frequently the respondents went grocery shopping from
supermarkets and thus identify whether visiting the CDPs could be combined as pa'rf of
theif grocery shopping trips. The respondents were asked to provide details of their
habitual shopping behaviour in terms of the types of goods purchased and the
frequency of trips made (Figure 31). A large proportion of households went grocery
shopping once or twice a week (70%). Trips to purchase other types of goods (non-
food related products, including entertaiﬁment, clothes, gifts, etc) were made once or

twice a month by 30% of the sample.
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Figure 31 High-street shopping frequency stated by respondents by category

It was assumed that people carried out their high-street shopping 1, 1.5, 3, 6 and 12
times a month by those respondents selecting ‘less than once a month’, ‘once or twice
a month’, ‘three times a month’, ‘once or twice a week’ and ‘three times a week or
more” categories respectively. Based on the responses for each category of shopping
frequency, it was then possible to estimate that average person made 7 trips a month
for grocery shopping and 4 trips a month to purchase non-food related goods. Clearly

grocery shopping trips tend to be relatively frequent.

The findings were compatible with those from National Travel survey (2005), an
annual survey of approximately 9400 households designed to be representative of the
UK population. It was found that the average number of trips per person per month
was 11 times for grocery and 8 times for non-food products. Mintel (2003) indicated

that over 50% of households carried out a major food shop once a week.

The respondents were also asked to what extent were their grocery shopping trips
combined with other activities. The results suggested that 67% of such trips were made
as dedicated journeys, starting and finishing at home, with 12% being combined with
travelling to/from work. It was in line with the findings from the National Travel

Survey (2005) with 40% of food shopping trips being dedicated.
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As we can see, grocery shopping travel was made frequently and usually on a
dedicated basis, having a great impact on overall road traffic. The National Travel
Survey (2005) indicated that grocery shopping trips accounted for approximately 40%
of personal shopping travels and 5% of total personal travels being made as a car or
van driver. This was equivalent to over 16 billion km of car travel every year.
Consequently, there was a great potential for the supermarkets to be CDPs as part of
habitual grocery shopping trips, which had to be made anyway. It would be attractive
to the supermarkets as it would increase ‘footfall’ in their stores. People go to collect a

package and at the same time, buy some goods.
4.3.2. Transport mode choice for grocery shopping trips

In terms of mode choice, the car was dominant with 78% of grocery trips and 76% of
trips for non-food related products being undertaken by road. The secondary transport

mode for shopping trips was by foot (Figure 32).
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Figure 32 Transport mode used for shopping trips

This was in line with the National Travel Survey (2005) with 49.5% and 46.3% of
shopping trips made by road to purchase grocery and non-food products respectively.
Even 30% of non-car owning households used a car for their main food shopping, with

20% getting a lift and 10% taking a taxi (Sainsbury’s research, cited in Cairns (2005)).
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In the survey, the respondents identified the name of their most frequently used
supermarket and using Microsoft MapPoint, the quickest route distances were
determined between the household and this location. These distances were used in the
modelling wérk to determine the most optimal locations to site CDPs across West
Sussex. Saihsbury’s,- ASDA, Waitrose and Morrison were among the top supermarlzets

visited by respondents in West Sussex.

According to Mintel (2003), the grocery shopping sector was typically dominated by a
few major retail chains, which were becoming increasingly significant. Siity eight
percent of consumers reported that they undertook their ‘main grocery shopping’ at

Tesco, Sainsbury, ASDA or Morrison.
4.4. Research questions emanating from the surveys

In previous sections, the results from two surveys were presented and compared.
Significant differences were found regarding some questions in the survey. The
reasons.: for those differences needed to be‘explored and general statements on those
questions needed to be presented. Consequently, in order to provide a fundamental
understanding of the survey data and test the relations between those questions and the
demographic questions, several hypothetical questions were brought forward here to be

addressed.

A flowchart identifies all the nine research hypothetical chuestions and the objectives of

the research (Figure 33).
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Household attitudes
towards to the CDP
concept

Research Question 9
. T

Household type
(family/elderly/professional)

Research Questions
1,2,3,4,5,06,7, 8

Household
demographic
information

Household home
shopping
characteristics

2

Research
Objectives

Identifying the benefits to
householders of having the failed first-
time home deliveries automatically
diverted to local CDPs

Identifying demographic information
of home delivery users

Quantifying the impacts of failed
deliveries on householder distance
to/from carrier’s depot

Comparing people’s home shopping
and delivery characteristics over two
demographical areas’

Figure 33 A flowchart showing the nine research hypotheses to be addressed
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Research Question.1 Does the size of the household have any impacts on

the methods used for home shopping?

Before carrying out the data analysis, it was aésumed that larger households would
have had more exposure to home shopping and therefore would use more methods.
Overall, the analysis would help to find out whether large households tended to do
more shopping from home, which inevitably would increase the number of deliveries
received. Of major concern was to identify the characteristics of households willing to
adopt the Internet as shopping media. This is important because the social profile .of
people who use different home shopping channels is different, and therefore current
scale of home shopping markets could be differentiated and estimated. Few studies

have tackled this problem.

From the Winchester responses, home shopping frequency using various methods by
households with 1, 2, 3, 4, 5 or more residents were calculated, and then analysis of
covariance and multivariate one-way anaiysis of variance techniques were utilized to

examine the results and make inferences.

Before undertaking a MANOVA analysis (Table 17), cross-tabulation was conducted
between the household size and home shopping methods selected. It was assumed that
0, 1.5, 7, 18 and 48 home shopping transactions were made by those respondents
selecting the never, rarely, occasionally, frequently and very fr‘equently for using home
shopping methods indicated in the questionnaire (Table 16). Multivariate analysis of
variance (MANOVA) is used to identify whether changes in the independent variables
have a significant effect on the dependent variables. If the overall multivariate test is
significant, it can be concluded that the respective effect is significant. Multiple
comparisons are then implemented to ﬁnd out the group differences,. for example.

Scheffe multiple range test.
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Table 16 Cross-tabulation conducted on the annual number of home shopping
transactions using various shopping methods and the households with 1, 2, 3, 4, 5 or
' more residents in Winchester

No. of
person per : . ' . .
household | Internet from home Internet Telephoning Interactive Mail
from work TV order
(sample
size)
570.5
1 (total no. of home | 6675 | 2l 571.5
(150) , shopping | 140, (33%) (1%) - (28%)
transactions a year)
(28%) . .
2. 1977 - 783 . 1530 21.5 1052
(311) (37%) (15%) (29%) (0%) (20%)
3 1080.5 300 657 59.5 459
7 (42%) (12%) ‘ (26%) 2%) - (18%)
4 1124 166.5 550.5 18.5 369.5
(107) " (50%) (7%) (25%) (1%) (17%)
>5 336.5 48 146 1.5 109.5
49 (52%) (7%) (23%) (0%) (17%)

Table 17 MANOVA output from analysis conducted on home shopping methods and
the households with 1, 2, 3, 4, 5 or more residents in Winchcsﬁer

Source Type IIT Sum of df Mean Square F Sig.
Squares

Corrected Model 23197.184(a) 2 966.549 26.091 000

Intercept 24980.064 1 24980.064 | 674.319 .000

household size 1812.229 4 453.057 12.230 000

home shopping methods 11631.960 4 2907.990 . | 78499 | .00
o ,

household size *home 3026.630 16 |  189.164 5.106 .000

shopping methods

Error 122840.783 | 3316 37.045

Total 194074.750 3341

Corrected Total 146037.967 3340

MANOVA analysis indicated that household size had a significant effect on the
numbers of home shopping methods used (F (0.05) =26.091, p=0.000, MSe=966.549),
with larger households experiencing more home shopping methods. A subsequent
Scheffe multiple range tests identified that househélds with three residents or more had
significantly more. home shopping experiences through various home shopping

methods compared to those with one and two residents at the 95% confidence level.
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/

There were no significant differences in the number of home shopping experiences
among the households with three (mean=4.6, N=554), four (mean=5.1, N=437), and
- five residents (mean=4.7, N=103). The average 1-person and 2-person households had
2.8 (N=738) and 3.6 (N=1509) home shopping experiences a year. The results
suggested that the larger households tended to do home shopping more frequently than

" the smaller ones.

N

Repeat Scheffé multiple comparisons for home shopping methods indicated that
people did significantly more shopping through Internet from home (mean=7.14,
N=697) than telephoning (mean=5.0, N=705), mail order (mean=3.7, N=685), Internet
from work (mean=2.4, N=629) and interactive TV (mean=0.2. N=625) at the 95%

confidence level.

Similar results were found from West Sussex sample households (Table 18).
MANOVA analysis on the annual number of home shopping transactions suggested
that the households with three, four, five or more residents had home shopping
transactions more than those with smaller number of residents (F (0.05) =16.604,
p=0.000, MSe=589.955). A subsequent Scheffe multipfe range tests indicated that
there were no significant differences in the annual number of home shopping
transactions among the households with three (mean=4.1, N=212), four (mean=4.8,
' N=208), and five residents (;nean=5.1, N=54). The average 1-person and 2-person
households had 2.1 (N=366) and 2.9 (N=818) home shopping experiences a year.
Repeat Scheffé multiple comparisons for home shopping methods indicated that
people did significantly more shopping through Internet from home (mean=7.7, N=334)
than mail order (mean=3.5, N=339), telephoning (mean=3.1, N=338), Internet from
work (mean=1.1, N=320) and interactive TV (mean=0.2. N=327) at the .95%

confidence level.
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Table 18 Cross-tabulation conducted on the annual number of home shopping
transactions using various shopping methods and the households with 1,2, 3, 4, 5 or
more residents in West Sussex

No. of person . .
per household | Internet from home fInternet | Telephoning Interactive Mail
(sample size) rom wo_rk TV order
1 231.5 67 180.5 14 285
(92) (30%) 9%) 23%) - 2%) (37%)
2 1074 159.5 507.5 325 561.5
(176) - (46%) (7%) (22%) (1%) (24%)
3 435 855 171 14.5 - 161.5
46) (50%) (10%) (20%) 2%) (19%)
4 652 20 172 21 143.5
43) (65%) 2%) (17%) 2%) (14%)
>5 200 : 42 45 0 56
12) (58%) (12%) (13%) (0%) (16%)

In summary, the households with more than three residents tended to have online
shopping experiences more than smaller ones. It was reasonable to assume that
households with thfee, four, five or more residents had more dependents and they did
not have too much time shopping. Internet shoppiﬁg does not require parents to leave

their home so they could take care of their children in the same time.

The overall findings also provided some indication of current trends of home shopping
markets. Internet retailing has been growing very rapidly, compared with other home
shopping channels (catalogue shopping, TV shopping, telephone shopping, etc)'. Based
on 304 responses from 10500, a home delivery survey undertaken by Peter Brett
Associates for Transport for London (2006) indicated that the Internet was used most
frequently (36%) when respondénts were ordering goods. This was closely followed
by the telephone (26%). Ordering by post, in a shop, or by agency or catalogue was
used on average by 9% of respondents in each of these categories. Current trends also
indicated that the mail order industry has been experiencing rapid decline. Verdict
(2004) presented the declining market share of home shopping mail order, from 37%
in 1998 to 27% in 2003, | |

Key Finding

Household size does influence the types of home shopping methods with large

households having significantly more home shopping experiences over the Internet

than the small ones.
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Research Question.2 Does the household type have any impacts on the

methods used for home shopping?

Before carrying out the data analysis, it was assumed that professional and family
households are amongst the keenest to use Internet shopping. However, it was assumed
that the elderly household with retired people aged‘over 65 might get behind-on the
Internet revolution and still rely on traditional shopping methods such as mail order or
on the high-street. Hence the analysis would help to identify the age groups of online

shoppers.

A cross-tabulation was undertaken on the number of home shopping transactions per
year for the household type (elderly, family, and professional) and various shopping
- methods. It was assumed that 0, 1.5, 7, 18 and 48 home shopping transactions were
made by those respondents selecting the never, rarely, occasionally, frequently and
very frequently for using home ‘shopping methods indicated in the questionnaire (Table
19).

Table 19 Cross-tabulation conducted-on annual number of home shopping transactions

for the household type (family, elderly and professional) and shopping medium used
(Internet, telephoning, TV or mail order) in Winchester

Number of home shopping | . .\ Professional | Elderly SUM
transactions a year ,
Shop via the Internet from a 1781.5 2995 312 5088.5
computer at home (48%) (41%) (17%) )
Shop via the Internet from a 370 1108.5 26.5 1505.0
computer at work (10%) (15%) (1%) ’
Shop through telephoning an order 974 1855 722 3551.0
to a retailer (26%) (25%) (40%) T
. . . 23 37 62
Shop through interactive television (1%) (1%) | Gw 122.0
Shop by sending an order form by 553 1338.5 670 25615
' post (15%) (18%) (37%) '
3701.5 7334 1792.5
SUM (100%) (100%) (100%) 12828.0

A 5 by 3 Chi-square test showed that there were significant differences among the
family, elderly and professional households in the frequencies of using various home
shopping methods at the 95% significance level (y* =1123.26 and x* (0.05) 8df =

15.51), with family and professional households having the majority of their home
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shopping transactions made over the Internet at home. Elderly households chose td
make home shopping through telephoning an order to a retailer or sending an order

form through the post (40% and 37% respectively).

'Overall, family and professional households tended to have more home shopping
experiences. Given that Winchester sample households (790) were composed of 27%
‘families’, 50% ‘professional’ and 23% ‘elderly’, it was calculated that on average,
there were 17, 19 and 10 home shopping transactions made by each family,

professional and elderly household over a year.

Similar home shopping behaviour was found from family and professional households
in West Sussex (Table 20). Family and professional households did home shopping
significantly more frequently than the elderly ones. Each family and professional
household had 22 and 17 home shopping experlences over a year, while elderly
household had 9. To explore whether there were significant differences in home
shoppmg frequencies among the three types of households, a 5 by 3 Chi-square test
was undertook and showed that there were significant differences among the family,
elderly and professional households in the frequencies of using various home shopping
methods at the 95% significance level (x2 =565.76 and %2 (0.05) 8df = 15.51). Family
and professional households had 69% and 60% of their home shopping transactions
over the Internet, respectively. However, there were some differences in the shopping
methods betwec;n the elderly households in Winchester and West Sussex. West Sussex
elderly households preferred to do the majority of home shopping either sending an

order form by post (41%) or by Internet (34%).
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Table 20 Cross-tabulation conducted on annual number of home shopping transactions
for the household type (family, elderly and professional) and shopping medium used
(Internet, telephoning, TV or mail order) in West Sussex

Number of hom§ shopping Family Professional " | Elderly SUM
transactions a year .
Shop via the Internet from a 802~ 1350 440.5 2592 5
computer at home (63%) (49%) (34%) o
Shop via the Intefne_t from a 71.5 293.5 3 374
computer at work (6%) (11%) (0%)
Shop through telephoning an order 209 539 328 1076
to a retailer (16%) (20%) (25%)
: : . 17 60.5 4.5
Shop throughv ;ntergctlve television (1%) 2%) (0%) 82
Shop by sending an order form by 167.5 504 - 536 1207.5
: post (13%) (18%) 41%) " ‘
1273 2747 1312
SUM |- (100%) (100%) (100%) >332

In summafy, the cash-rich and time-poor people (family and professional households)
were among the keenest to explore Internet shopping. As for the elderly households,
‘sending an order. form by post or telephoning an order to a retailer was the most
popular methods for home shopping. However, in some areas, not all the old people

aged over 65 were left behind the Internet revolution.

Some of the findings confirm the literature that stereotypical Internet users used.'to be
~young, for example, Xing (2006). Based on 423 survey responses from 3000
households in Edinburgh, it was found that of all the réspondents who had shopped
online before, the 40-54 and 25-39 age groups accounted for 72% altogether. The 55-
65 age group and ydung people aged between 16 and 24 represented 11% each,
followed by elder people over 65. , o

Key Finding

Household type does influence the types of home shopping methods with families and
professionals having significantly more home shopping transactions made over the
Internet than the elderly. For the elderly households, sending an order form by post or

telephoning an order to a retailer was the most popular method for home shopping.

- 161




Chapter Four: Home Delivery Characteristics

Research Question.3 Do the types of goods purchased through home
shopping mediums vary according to the household type?

As defined previously, the sample households were categorized as ‘families’ (those
households ‘which contained at least one individual between the ages of 0 and 16),
‘elderly’ (households containing at least one person over the age of 64 and no one
under the .age of 21) and ‘professionals’ (those households which didn’t meet the

‘elderly’ or ‘family’ definitions).

Before undertaking the data analysis, it was assumed that those three cateégories of
households would buy different types of goods through home shopping. For example,
‘elderly’ households might still rely on traditional high-street shopping for certain
products and thus made fewer purchases through home shopping than the ‘family’
households. It is more likely that the elderly are not familiar with computers and might
have never experienced home ‘shopping methods. Such analysis on the relationship
between the respondents’ demographic data and types of home shopping products
wduld help to analyze and identify the current home shoppingand delivery market by

sectors of products.

Croés-tabulation was conducted between the household type and the annual number of

home shopping transactions for types of goods in Winchester (Table 21).
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Table 21 Cross-tabulation conducted on total number of home shopping transactions a
year for various types of goods by household type (family, professional and elderly)

Number of home ‘
shopping Family Professional Elderly
transactions a year
Travel 675.5 1425 396
Tickets 717.5 1455 449
Books 951 1514 456.5
Sports - 457 290.5 57.5
Flowers 317 631 281.5
Insurance 296 938.5 183.5
Music 557 1001.5 125
Videos 472.5 873.5 67.5
Clothes 845 1017.5 609
- Software 329 312.5° 55.5
Hardware 233.5 400 72.5
Electronic 223 430.5 65.5
equipment
Food 1180 1129.5 360
Household goods 469 804 357
DIY 222.5 341.5 92.5

A MANOVA test showed that household type had significant effects on the type\s of
goods acquired through home shopping (F (0.05) =17.226, p = 0.000. MSe=376.325). '

Family and professional households tended to purchase a broader range of home
shopping products, which almost covered every category, while elderly households
tended to limit their purchases to a few categories such as clothes and books. It is
reasonable to assume that family and professional- households have higher incomes

than elderly ones but don’t have much time for shopping.

To further explore the differences in types of products purchased by ‘elderly’ and
‘family’ households, a T-test was applied for average number of home shopping

transactions for each type of goods and results preéented in Table 22. The T-test

proposes the null hypothesis that a difference in means is zero for a normal distribution.

The null hypothesis of a zero difference in means between groups cannot be rejected if
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the magnitude of a t-test value does not exceed .96 at the 5% significance level and has

significant two-tailed probabilities.

Table 22 T-test results for average number of home shopping transactions a year for
various types of products purchased by ‘family’ and ‘elderly’ households in

Winchester
Aveiii;;&'g‘:fin‘éﬁgﬁ?fs Family Elderly T-test (Zstlagil)
Travel . 3.85 2.99 2.035 -.043
Tickets 4,09 3.41 1.484 139
Books 5.31 3.30 3.297 .OQI
Sports 2.76 0.50 6.292 0.000
Flowers 1.81 2.28 -1.010 0.313
Insurance 1.77 1 .52 0.944 346
Music |~ 3.17 106 5.147 .000
Videos | 2.77 0.60 5579 | .000
Clothes 4.71 445 0.454 0.650
Software 1.93 0.32 4.854 .000
Hardware 1.41 0.34 Tl 4.274 .000
Electronic equipment 1.34 0.57 3.285 .001
‘Food | 681 3.20 2.466 014
Houséhold goods 2.70 2.83 -0.213 831
DIY 1.34 0.77 1.788 .075

The results in Table 22 suggested that for 9 types of home shopping goods ( ‘books or
magazines’, ‘sporfs goods and toys’, ‘music CDs’, ‘videos or DVDs’, ‘computer
software’, ‘computer hardware’, ‘electronic equipment’, ‘food and groceries’ and
‘travel”), ‘family’ households would shop significantly more thah ‘elderly’ households
at the 95% confidence level. It was noted here that the number of residents in the
‘family’ and ‘elderly’ household might be different. The results in Table 22 were
generated based on the classifications of households adopted in this research. Future

analysis could be undertaken by varying the definitions of household classifications.

It is not surprising that elderly households purchased less ‘sports’ goods than family

ones. It is also reasonable to assume that older people tend to be disconnected with
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new technologies. Thus they don’t frequently purchase music CDs, videos or DVDs;
- computer software and hardware. Elderly people fnay"still prefer to visit shops in order
to physically view and touch the products such as food and books, or expensive and

large products such-as electronic equipment.
Key Finding

Household type does influence the types of goods purchased from home with families

and professionals buying a significantly broader range of products than the elderly.

Research Question.4 Does the household type influence the number of
home deliveries and delivery addresses (home, place of work, or another

location)?

Before undertaking the data analysis, the hypothesis that was made was that
professional and family households would have more home deliveries than elderly
ones since the elderly are not familiar with computers and might have never
experienced home shopping methods. As for the delivery address, elderly households
might prefer nominating their home as they have more free time being home while
professionals and families use the v;/orkplace. The analysis would help to identify the
extent of pel;etration of home delivery services into the various social and economic
classes. It would also help to identify the number of deliveries rece_ivéd by each type of
household. The relationship between household type (elderiy, family, and professional)
and delivery addresses (home, place of work, and another alternative location) was

presented by cross-tabulations (Table 23).

Table 23 Cross-tabulation conducted on annual number of home deliveries fér the
household types (family, elderly and professional) and delivery addresses (home,
workplace or another location) in Winchester

T.\Iurr_lber of Delivery to home Delivery to place | Delivery to another SUM
deliveries a year of work location
. 3775.5 413 146
Family (87%) (10%) | (%) 4334.5
. 5307 856 ‘ 239
Professional (83%) (13%) (4%) 6402
2859.5 76.5 . 68
Elderly (95%) (%) %) 3004
SUM 11942 1345.5 453 13740.5
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To explore whether there were significant differences in delivery addresses selected by
those three types of households, a 3 by 3 homogeneity Chi-square test was undertaken
and indicated that there were significant differences among the family, elderly and
professional households in the number of deliveries to various delivery addresses at the
95% significance level (x2 =294.16 and 32 (0.05) 4df =9.49), with the elderly
households having the majority of their deliveries sent to their home.-Few households
amongst th_g: ‘professional’ and ‘family’ categories chose to have deliveries made to

work (13% and 10% respectively).

In the Winchester survey, it was assumed that 0, 1.5, 7, 18 and 48 deliveries wefe |
received by those respondents selecting the none, 1 to 2, 3 to 11, 12 to 24 and >24
deliveries per year categbries respectively. The average number of deliveries per
household was calculated to be 14 (Table 24). The households amongst the
‘professional’ and ‘family’ categories had more deliveries (16.6 and 14.7 respectively)

a year than the elderly ones with 8.7 deliveries a year. .

Table 24 Av;érage number of deliveries received by each type of households (elderly,
family and professional) in Winchester

No. of deliveries a year No. of households Average no. of delivery
: per household
Family 3129.0 213 14.7
Professional - 65395 . ' 395 " 16.6
Elderly 1420.5 182 7.8
; SUM 11089.0 79 14.0

In the West Sussex survey, it was assumed that 0, 1',5’ 7, 18 and 48 for categories of
none, 1 to 2, 3 to 11, 12 to 24 and->24 deliveries per year, respectively. The average

‘number of deliveries per household was calculated to be 20 (Table 25). The average

elderly household received 6.7 deliveries a year, far less than the family and

professional household (24.3 and 14.6 respectively).
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Table 25 Average number of deliveries received by each type of households (elderly,

, family and professional) in West Sussex

No. of grocery No. of deliveries for No. of Aver'age no. of
deliveries a year other goods a year households delivery per
household
- Family 720.5 1274.5 57 29.4
Professional 764.0 , 2884.5 174 ' 17.6
Elderly 466.0 14335 148 98
SUM 1950.5 5592.0 379 19.5 °

As we can see, professional and family households were assumed to be cash-rich but
time-poor hence they had more exposure to home delivery services. Elderly
~ households with retired person had far less home deliveries since they did very little
home shopping as stated in Section 4.4.2. For example, the average family and
professional household received 29 and 18 home shopping orders a year, almost

double the 10 orders received by an elderly household.
Key Finding

‘Household type does influence the number of home deliveries made with families and
professionals receiving significantly more home deliveries than the elderly. Majority of

households have deliveries made to their homes.

Research Question.5 Do larger households in terms of number of

residents generate more deliveries?

Before undertaking the analysis, the hypothesis was that a largé household in terms of

number of residents might have more deliveries than a small one. Large households

“tend to have more dependents and they did not have too much time for shopping.

Hence it was assumed that they might use home shopping and delivery service which

could allow them to stay home and take care of their children at the same time. The ’

analysis would help to quantify the number of deliveries received by households with

various numbers of residents.

A One-way Analysis of Variance test (ANOVA) showed that there were significant

differences in the annual nurﬁber of deliveries received by householdé with 1, 2, 3, 4,
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and 5 or more persons (\F=10.804, MSe=1901.539 and p=0.000). Subsequent Scheffé
multiple comparisons found that households with 4 persons or more received more
deliveries (19.2 on average)'than smaller ones with 3 persons or less (13.6 on average)
over a year at the 95% confidence level. There were no signiﬁcant differences in the
annual number of home deliveries among the households with 4 persons (mean=19.1,
N=100) and 5 persons or more (mean=19.8, N=23). The average 1-person, 2-person
and 3-person households had 9.4 (N=152), 14.5 (N=318), 16.4.(N=116) deliveries a

year.

Similar results were found from the West Sussex survey. Descriptive statistics showed
that there was an average of 3.6 grocery deliveries and 11.2 deliveries for other types
of gbods (N=368) a year. A one-way ANOVA test on the number of home deliveries
suggested that there were significant differences among the households with 1, 2, 3, 4,
5 or more person (F (0.05) =6.229, p=0.000, MSe=390.575). The households with 4 or

more persons (25.2 on average ) received significantly more home deliveries a year

than smaller ones with 3 persons or less (11.2 on average) at 95% of confidence level.

There were no significant differences in the number of home deliveries among the
households with 4 persons (mean=25.2, N=43) and 5 persons or more (mean=26.1,
N=11). The average 1 -person, 2-person and 3-person households had 7.4(N=91), 12.2
(N=176), 15.0 (N=46) deliveries a year.

Key Finding

The results indicated household size tended to have a bearing on the use of home
delivery systems. Large households with the presence of children were faf more likely
to have home delivery services. According to Browne et al (2001), 1938 adults were
interviewed to discover their home delivery behaviour in 2000. 60% of respondents
were from households of more than four people having received at least one home
.delivery over a year, compared to 51% of respondents from households of two or three

people, and 39% of single person households.

Research Question.6 What is the relationship between the number of

annual home deliveries and the number of failed home deliveries?

Before undertaking the research, the hypothesis was that the households receiving a

large number of home deliveries were more likely to encounter the problems of
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delivery failures. The analysis would help to estimate how many first-time deliveries

would fail among the total home deliveries made across the two samples.

In the home delivery survey, people were asked to indicate the number of home
deliveries received in the past year among 5 options: never, rarely, occasionally,
frequently, and very frequently. It was assumed that 0, 1.5, 7, 18 and 48 deliveries
were received by those respondents selecting those five categories respectively. People
- were also asked to estimate how many home deliveries arrived when no-one was in to
receive them. Several frequency categories were provided, e.g. none; few, some, many
and most. It was assumed that 0, 12.5%, 25%, 37.5% and 50% of deliveries failed
related to the no-one, few, some, many and most of deliveries per year categories
respectively. Hence it was possibly to derive the number of failed home deliveries
among those five categories of number of home deliveries received a year. A Pearson
correlation was then conducted on the number of annual home deliveries and number

of failed home deliveries from the Winchester and West Sussex sample households.

Figure 34 was plotted based on the average responses oAn‘ number of failed first-time
deliverieé for each category of estimated number of home deliveries (0, 1.5, 7, 18 and
48).The results suggested that there was a positive correlation between the number of
annual home deliveries and number of failed home deliveries (R=0.’796) in Winchester.
Similar results were found from West Sussex sample households, by using the same
methodology repeated here (Figure 34). Based on the number of responses among 6
options (0, 1.5, 7, 18 and 48), the average delivery failure rate was calculated as 26.4%.
Pearson correlation analysis was conducted to identify whether there was any
correlation between respondents’ home deliveries and failed deliveries. It was found
that delivery failures had positive correlation with annual number of home deliveries

with R values of 0.822 in West Sussex.

In general, the delivery failures would increase for those households receiving a large

number of annual deliveries.
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Figure 34 The plot shows the relationship between the annual number of home
deliveries and the number of failed home deliveries, based on Winchester and West
Sussex sample households

Based on the number of responses, the average delivery failure rate was 23.9%. The
finding was lower than Xing (2006), who carried out a home delivery survey among
3000 residents in Edinburgh in 2005, obtaining 372 responses. According to the survey,
40% of the deliveries were not delivered due to the fact that 58% respondents said that
normalvly no one was at home for the delivery. The finding was also consistent with
thaf of a home delivery study by Browne et al. (2001) for Freight Transport
+ Association which suggested that as high as 60% of home delivery of small items

would fail if no delivery time was arranged.
Key Finding

The number of failed home deliveries has a positive relationship with the number of

home deliveries received per year.

Research Question.7 Does a family or elderly household experience less

delivery failures than a professional one and do the characteristics of the

Sfailure differ?

Before undertaking the data analysis, it was assumed that families tended to experience

less failures because in theory, there was more chance of catching someone in during
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the working day (e.g. parents looking after dependents). Such analysis would help to
explore the problems of delivery failures imposed on three types of households and

identify who were having the most exposures to the home delivery failures.

In both surveys, respondents were asked to estimate the percentages of home deliveries
arriving when there was no-one in to receive it. It was assﬁmed that 0, 12.5%, 25%,
37.5% and 50% deliveries failed by those respondents selecting none, few, some,
many and most of delivery failures per year categories respectively. Based on the
responses, it was then possible to calculate the average del"ivery failure rates for each

household type (Table 26).

Table 26 Delivery failure rates among three types of households '(family, elderly-and
professional) in Winchester and West Sussex

" Estimated delivery failure rates Winchester West Sussex
Family 27.’66%. _ 30.70%
Professional | 126.16%! | 26.81%
Elderly ] 15.84% | 14.74%

The results suggested that all households encountered the problems of delivery failures,
with retired person aged above 65 having the least exposure to the failed home
deliveries (16% in Winchester and 15% in West Sussex). A 5 by 2 homogeneity Chi-
square showed that families in Weét Sussex experienced signiﬁcant]y more home
delivery failures than Winchester families (x2 =14.36 .and y* (0.05) 4df =9.49). The
professional and family households were having the most exposure to delivery failures

since the busy residents were supposed to work during the day. Research done for DTI

suggested that half of UK homes are empty between 9am to 4pm (DTI, 2001).

‘However, the standard delivery time is between 8am and Spm.

In the questionnaire, respondents were asked the experiences of home delivery failures
((the goods were left with a neighbour, left outside concealed, left outside visible, and
returned to depot). A cross-tabulation was conducted on the experiences of failed home

deliveries among three types of households in Winchester (Table 27).
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Table 27 Cross-tabulation between the household type and experiences of failed home
deliveries in Winchester .

Frequency of Left with a Left outside Left outside | Taken back to
experiences neighbor (concealed) (visible) depot
Famil 694.5 691 424 1242.5
y v (23%) (23%) (14%) (41%)
Professional 1128.00 1013.5 733.5 2114.5
23%) (20%) (15%) (42%)
Elder] 336 220.5 159 494.5
y (28%) (18%) (13%) (41%)

The results in Table 27 suggested that the most frequent experiences of the home
delivery failures encountered by all households were that the goods were taken back to

the carrier’s depot.
Key Finding

All households encountered delivery failures, with the elderly having the least
exposure to the failed home deliveries, and families/professional experiencing the most

ones.

Research Question.8 Is there any relationship between the households’

reacttfon& to the failed home deliveries and household type?

In both surveys, respondents were asked to vindicate their typical responses to a home
delivery that had failed, where the carrier returned the package to the depot and put a
notification card through the door. They were asked to estimate the number of their
typical reaction§ to failed deliveries (arrange a re;delivery to home, arrange a re-

delivery to work, arrange a delivery to post office, and travel to depot).

The relationship between household type (elderly, family, and professional) and their

reactions to failed home deliveries was determined (Table 28 and Table 29).
}
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Table 28 Cross-tabulation between the household type and reactions to failed home
‘ deliveries in Winchester

. Frequency of Redelivery to | Redelivery to | Redelivery to Travel to
reactions home workplace post office depot
Famil 553.5 174.5 36.5 634
v (40%) (12%) (3%) (45%)
Professional 279 52.5 47 227.5
(46%) (9%) (8%) (37%)
Elder] 1227 488.5 . 216.5 1572
Y (35%) (14%) (6%) (45%)
SUM 2059.5 715.5 300 2433.5
(B7%) (13%) (6%) (44%)

The results in Table 28 indic'até‘d that nearly half of professional households arranged
redeliveries to their homes (46%). For the elderly and family households, the most
common option was travelling to the carrier’s depot to collect, because they don’t need
to work and thus could possibly find a convenient time to make the collections. For the
overall sample of households in Winchester, it was found that travelling to the carrier’s
depot to collect the good was the most frequently used method used with the failed
" home deliveries. Forty four percent of households would generate such collection trips

emanating from a failed delivery card.

Table 29 Cross-tabulation between the household type and reactions to failed home
deliveries in West Sussex ’

Frequency of Redelivery-to | Redelivery to | Redelivery to Travel to
reactions home workplace post office depot
Famil 295 127.5 . 40 . 236

y (42%) (18%) (6%) (34%)
Profissional 296 38.5 58 129.5
(57%) (7%) - (11%) (25%)
Elder] 504.5 228 80 394.5
Y (41%) (19%) (6%) (33%)
1095.5 394 178 760
SUM (45%) (16%) %) (31%)

Slightly different results were found from West Sussex survey. The majority of |
professional households arranged redeliveries to their homes (57%). This was also the
most frequently used method by family (42%) and professional (41%) households,
instead of travelling to the carrier’s depot as shown in the Winchester study. For the
overall sample households in West Sussex, it was found that 45% of households would

arrange re-delivery attempts to home.
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The proportion of households collecting from the carrier’s depot would have a great
impact on road traffic since 87% of such trips were made by car. This research
sﬁggested that a significant percentage of households would do so, with 44% of
Winchester sample households travelling to the carrier’s depot to retrieve, their failed

home deliveries, compared with 31% of West Sussex sample households.
Key Findings

The most qommbn options to deal with failed home deliveries are either to travel to the

carrier’s depot or to arrange a re-delivery to home.

Reseafch Question.9 Does the number of cars/household influence the

method of transport used to travel to the CDP?

The number of cars in the household could impact on the choice of transport mode to
the CDP to collect a failed delivery. The nulvl hypothesis here was that the households
with more cars available tended to travel to a local CDP by road. For the households
with only one car, people might prefer to walk. Having two or more cars in the
household might increase the possibilities for people to drive to CDPs-since they were

used to relying on cars for everyday activities.

Figure 35 shows the householders responses on their preferred transport mode to travel
to the CDP (car, bus, cycling, or walking) for each category of car ownership per
household (0, 1, 2, 3 or >3). It was found that households with two or more cars were
most likely to drive to the CDP, ;vith 56% of their trips being undertaken by road. It
was followed by the households with one car, with 43% of trips made by road.
Winchester is very affluent in terms of car oWnership per household. Around 90% of
ilouseholds in Winchester had at least one car compared to 73% nationally (National
Statistics, 2005). Consequently, the transport impact of CDPs in reducing the
motorised travel was likely to be weakened by the increased road traffic to the CDPs in

such an area which is particularly. affluent.
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B Bus B Cycling B Car O Walkirg

100% ‘
80% - 74% |
2 60% |- 56% ‘
§_ 43%
L) 40% -
21%
20%
2% 3% 6%
; 20 J70
0%
none one car two cars three or more
cars
Number of cars/household
Figure 35 Responses on the transport mode to CDPs for each category of car
ownership per household
Key Findings

Households with two or more cars were most likely to drive to the CDP. It is noted

here that these are ‘stated preference’ responses, i.e. “how do you think you would

travel to pick up a package from a CDP?’ because the householders had never

experienced a CDP collection in the survey.

4.5. Summary

This chapter has summarized the data input for the modelling work in next three

chapters. The initial results from Winchester and West Sussex survey were provided in

Section 2. A combined analysis was also provided. In Section 3, the new added

questions in West Sussex survey were presented and results analysed. In Section 4,

nine research hypothetical questions were identified in order to provide a

comprehensive understanding of the survey data.

The key findings from Winchester survey were:
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= The 790 households were made up of 27% ‘families’ (those households which
~ contained at least one individual between the ages of 0 and 16), 23% ‘elderly’
(households containing at least one person over the age of 64 and no one under

the age of 21) and 50% ‘professionals’ (those households which didn’t meet the

‘elderly’ or ‘family’ definitions) households.

* The average household received 14 home shopping deliveries ahnually with a

first-time failed delivery rate of around 24%.

= Respondents perceived that trips to their nearest local CDP would be by foot
(48%), car (43%), bicycle (5%) and bus (4%). The average distances
(calculated using Microsoft MapPoint) from the respondents’ homes to their
nearest post office were 2km, implying that walking/cycling could be a serious

option for small package collection.

* Trips to collect the failed packages from a local carrier depot were made
between 3 and 11 times per year (28%) and between 1 and 2 times per year

(35%). 87% of respondents stated that such a trip would be made by car.
The key findings from West Sussex survey were:

* The 379 households were made up of 15% ‘families’ (those households which

contained at least one individual between the ages of 0 and 16), 39% ‘elderly’

(households containing at least one person over the age of 64 and no one under
the age of 21) and 46% ‘professionals’ (those households which didn’t meet the

‘elderly’ or ‘family’ definitions) households.

* The average household received 5 home deliveries of groceries and 15 of other '

goods per year.

* 60% of respondehts claimed that they failed at least 1 in 4 of the home
deliveries made to their house, with 21% claiming that they failed more than

50% of them because the house was empty during the working day.

* In response to failed home deliveries, the most common choice by
householders was to either arrange re-delivery or to travel to the carrier’s depot

to collect the goods.
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= 40% of the respondents said that they would walk to their local CDP to collect

packages.

Significant differences were found regarding six questions in two surveys, including

household type, number of home deliveries per household per year, home shopping .

methods used, types of goods purchased from home, people’s responses towards the
' failed deliveries, and transport mode choice to CDPs. To find out the reasons, nine
hypothetical questions were presented to investigate the relations among those
questions and the demographic questions. A general statement on each of those six

questions was then able to be derived.

The next chapter will begin to introduce the modelling work based on the survey data.
The thveoretical benefits of CDP delivery methods on the householders and carrier will
be analyzed and compared to the current situation. A comprehensive study on the
householder driving distance incurred in-various scenarios is provided. The scenarios
are described in terms of proportion of households collecting from the carrier’s depot,
number of failed home deliveries, and CDP locations (post office, Tesco Extra, railway

station and other supermarket).
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CHAPTER FIVE

QUANTIFYING THE THEORETICAL
BENEFITS OF CDP NETWORKS IN

WINCHESTER

5.1. Introduction

In this chapter, the transporf and associated environmental benefits on householders of
using various CDP nefworks for re-directing failed home deliveries are investigated
based on the survey data collected from Winchester sample households. This is
compared to the current system where the carrier may make multiple re-delivery
attempts to the householder on the delivery day if the initial delivery fails or a second

attempt on the following day if the first day attempts have"been unsuccessful.

In this research, theoretical CDP delivery methods modelled here are (Section 3.6,
~ Chapter Three): 1) CDPs at railway stations; 2) CDPs at Tesco Extras; 3) CDPs at
supermarkets from ASDA, Morrison, Sainsbury’s and Waitrose combined; and 4)
CDPs at Local CollectApost offices; the list of such post offices was obtained from the

Royal Mail as confidential source.

Clearly the road traffic to and from the carrier’s depot will affect the estimate of
reductions on householders’ trips by using the CDP method. It is then necessary to

identify the proportion of householders driving to the carrier’s depot. Consequently, to

give an indication of a wide range of results that might occur in the existing delivery

method, a range of proportions of householders travelling to the carrier’s depot to

collect their failed deliveries is modelled for the existing delivery methods in this

research:
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1)\ Existing delivery method with .1'0% of peopie (experiencing home delivery

failures) collecting from the carrier’s depot;

2) Existing delivery method with 30% of people (experiencing home delivery

failures) collecting from the carrier’s depot;

3) Existing delivery method with 50% of people (experiencing home delivery

failures) collecting from the carrier’s depot;

4) Existing delivery method with 100% of people (experiencing home delivery

failures) collecting from the carrier’s depot.

-Clearly, there are four CDP delivery methods and four existing delivery methods to be
modelled in this research. With the respondents’ home addresses, the ei'ght delivery
methods were modelled with the help of DPS RouteLogix. Using the software, the
carrier’s delivery route around a group of delivery addresses was optimised. Hence the
carrier’s travelling distance to make all delivery attempts was calculated based on the
optimised routes. Householders’ routes to collect their failed home deliveries either
from the carrier’s depot or local CDPs were also optimised. Thus the householders’
travelling distance was quantified based on the optimal routes. After the householder
and carrier travelling distances were quantified, the environmental costs of existing
and emerging CDP delivery metﬁods were thén calculated based on the emission
factors. Also the changes in houscholder distances of collecting the failed home
deliveries from a range of CDPs close to their home rather than from the carrier’s

depot were identified.

Furthermore, the impacts of failed first-time deliveries on carrier and householders
were investigated, as one of the key overall research objectives. Previous research has
suggested a wide range of first-time delivery failure rate, from 12% (IMRG, 2006b) to
60% (Department of Trade and Industfy, 2000). Consequently, various scenarios of
home delivery failure rates were modelled here, varying from 10% and 50%. Under
each scenario, the carrier and householders travelling distances were quantified for
those 8 home delivery methods. A process flow chart (Figure 36) describes the vari.ous

stages in this Winchester study.
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Figure 36 A process flow chart to illustrate the research stages in the Winchester study

There were 790 respondents to the home delivery questionnaire in Winchester. After
removing duplicate postcodes (some respondents lived within the same postcode) and
removing postcodes outside Winchester (some of the questionnaire respondents
worked in Winchester but lived elsewhere), there were 423 unique postcodes in the
sample to be modelled. Figure 37, 38, 39 and 40 present maps showing the locations of

the 423 sample Winchester householders, Tesco Extra, post offices with ‘Local
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Collect’ service, railway stations and other supermarket chain from ASDA, Morrison,

Sainsbury’s and Waitrose combined in Winchester.
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Figure 37 A map showing the 423 sample householder origins in Winchester (white

circles) and 5 railway stations (blue triangles) used as theoretical CDPs
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Waitrose combined used as theoretical CDPs
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The structure of this chapter is organized as follows. In Section 5.2, research objectives
of this study are introduced and methodologies are explained in Section 5.3. In section
5.4, the carrier and householders travelling distances are simulated using RouteLogix.
The environmental costs of CDP methods and existing delivery methods are then
quantified based on the travelling distance and emission factors. The implications of
failed home deliveries are also identified in this section. Conclusions are proposed in

Section 5.5.
5.2.  Objectives

The research objectives of this Winchester study were to:

184




5.3.

5.3.1.

-Chapter Five: Winchester Study

Quantify thq transport costs on carrier of using the existing and the CDP
home delivery methods by modelling the carrier delivery operations incurred
in various home delivery methods around a sample of householders in
Winchester; ' |

Quantify the transport costs on householders of using the existing and the
CDP home delivery methods by modelling the householders’ trips of

collecting the failed first-time deliveries either from the carrier’s depot or

from local CDPs;

Quantify the transport benefits to the householders of collecting the failed

first-time home deliveries from a range of local CDPs close to their home;

Identify the impacts of failed first-time home deliveries on the distance
incurred by the carrier in delivering goods and the distance travelled by
householders in collecting failed deliveries, either from the carrier’s depot or

from local CDPs;

Identify the fransport benefits of CDP method among various optional
locations, inciuding Tesco Extras, post offices offering ‘Local Collect’
service, railway stations and supermarket chain from ASDA, Morrison,

Sainsbury’s and Waitrose combined.
Methodology

The characteristics of the home delivery methods to be

modelled

The characteristics for the home delivery methods to be modelled in this study were:

Existing delivery method

The carrier makes up to two attempts to deliver to the home on successive
days; to simply the problem, the third delivery attempt was not modelled in

this research;
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= Packages which are not delivered on either attempt are returned to the
carrier’s depot; people are left a card advising that the carrier has attempted

delivery;

. Individuals collect failed deliveries from the carrier’s depot. The proportion
of people willing to generate such collection trips modelled in this study
varies from 10% to 100%. The rest of people unwilling to travel to the depot

will arrange re-deliveries to their homes.
CDP delivery method
. The carrier makes only one attempt to deliver to the home;

- s Undelivered packages are taken to the individual’s local CDP on the same

day, automatically;

»  Each failed home delivery results in individual trip collecting the failed

packages from their local CDPs.

5.3.2; Routing and scheduling strategy for the carrier to make

deliveries in the existing and CDP delivery methods

In the existing delivery method, the carrier route to make deliveries among a group of
delivery addresses (including the re-deliveries) is optimised by DPS RouteLogix based
on the quickest route between a series of points. The detailed route plans are presented

both in printed form and with on-screen maps.

In the CDP method, the carrier has to decide a strategy that at what points the carrier
~will visit the CDPs on a round. An important assumption was that the carrier would
visit each CDP not more than once on a round. If there was only one CDP to visit on a
delivery round, it was reasonable to make all the deliveries first and then visit the CDP
as the last task. If there was more than one CbP to visit, then a simple strategy was to -
visit the CDPs in an optimal sequence after all the delivery attempts were made in its
catchments area. The carrier would have to drop the packages at the nearest CDP to the

recipient’s home. Figure 41 and 42 explain the methods to visit the CDPs adopted in -

this research.
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O Failed delivery address \‘ cop @  Successful delivery address
. Carrier’s depot

Figure 41 A figure illustrating the existing delivery sequence for the carrier to visit the
delivery addresses (black circles) with the failed first-time deliveries (yellow circles)
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O Failed delivery address \‘ cop @  Successful delivery address
B  Carrier’s depot

Figure 42 A figure illustrating the delivery sequence for the carrier to visit the CDPs
(red flags) among delivery addresses (black circles) with failed first-time deliveries
(yellow circles) being automatically diverted to the nearest CDPs (red flags)

In Figure 41, the existing sequence for the carrier to visit the 7 orders in the initial
delivery round is provided. If we assume that delivery attempts to householders 3 and
4 failed, under the existing delivery model, those two orders would have to be
delivered again on the subsequent day. If the second-time delivery attempts still failed,
then they would be returned to the carrier’s depot for the householder’s later collection

or for the householder to pay for an additional delivery attempt.

The visiting sequence in the CDP method is introduced in Figure 42. The shadowed
circle indicated the catchments area served by the CDP. There were two CDPs with the

first one serving the householder 2 and 3 and the second serving householders 4, 5, 6
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and 7. This was determined based on“ the road distance between each of the 7
householders and 2 CDPs. For each householder, there was one CDPY which is the
nearest one. vHence, each CDP was visited after all the delivery attempts were made in
its catchments area. For example, when the delivery attempt to householder 3 failed,
the carrier was expected to, visit CDP; since the delivery attempts in CDP,’s catchment
area were complete. When fhe delivery attempt to householder 4 failed, theb,carrie,r had
to continue to make deliveries to householders 5, 6 and 7. After that the carrier would

visit the CDP; as the final task.

It was assumed in this Winchester study that the variety of products which would be
purchased from home could be delivered by one single vehicle to the householders.
The growing number of supermarket chains thét supply a complete shopping
environment, incorporating food, white goods, leisure items, personal services etc
means that theoretically, one single retailer could supply the wide variety of products
purchased during a typical high-street shopping trip. For example, Tesco.com provides
a wide range of products to customer, including electrical, groceries, books, phones,

flowers, wines, etc. ) '

To model the carrier’s delivery rounds associated with all delivery methods in

RouteLogix, the following settings were used:

. Maximum working time is 9 hrs per LGV (Road Transport Directive, 2004);

=  Maximum continuous driving time is 4.5 hrs (Road Transport Directive,
2004); '

. Drop-off time of 5 minutes per householder address (MIRACLES, 2005);

»  Delivery time of 5 minutes at the CDP (Collectpoint Plc, 2002);

. Householder’s collection time of 5 minutes at the depot, or local CDP
(Collectpoint Plc, 2002); ' '

] LGV’s average driving speed in the delivery area is 30 km/hr (Departmeﬁt
for Transport, 2004). ‘

5.3.3. * Density of delivery addresses

The delivery density clearly affects the distance incurred by the carrier. In a smaller

city such as Winchester, a workload of 50 addresses in one delivery round should be
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typical (Weaver, confidential data). Consequently 50 addresses were randomly

selected from amongst the 423 questionnaire respondents.
5.3.4. Distance between householder origin postcodes and CDPs

The individual road distance from each of the 423 households to the modelled CDPs

was calculated using Microsoft MapPoint. This' was based on the quickest route -

distance between the householders’ origin postcode and the CDP postcode (Table 30).

Table 30 Average road distance from each of the 423 householder postcodes to each
of the 24 CDPs (1 Tesco Extra, 5 railway stations, 14 post offices offering ‘Local
Collect’ and 4 other supermarkets) in Winchester

Average Distance from

CDP Options Respondent’s Home to Local
: CDPs (km)
Tesco Extras ' | 26.93
Railway stations ' ‘ v 2.83
Local Post Offices ’ ' - 113
Supermarkets | . 324

(ASDA, Morrison, Sainsbury’s and Waitrose)

Since the nearest Tesco Extra frdm Winchester is located at 26.93km away, compared
to the Parcelforce depot (13.3km), it is not realistic for Winches‘ter sample
householders to use the Tesco Extra as CDP. Hence, the CDP scenario of using Tesco
Extra will not be discussed in this Winchester study. An One-wéy Analysis of
Variance test showed that there were significant differences in the mean distance from
individual household to local CDPs (F(0.05)= 75.286, MSe= 234.765 and p= 0.000). A
subsequent Scheffé Multiple range test (Table C-1, Appendix C) indicated that there
were no sngmﬁcant differences in the individual road distance to supermarket chain
(mean distance = 3. 24km) and to railway station (mean distance = 2.83km). Individual
distance to local post office was SIgmﬁcantly shorter than to other 2 CDP outlets at the

95% confidence level.
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5.3.5. Distance of the cafrier’s depot from the delivery area

The survey data suggested that the main carrier the respondents had encountered was

Parcelforce. The nearest Parcelforce depot was 13.3km from central Winchester.
5.3.6. Proportion of failed first-time home deliveries

First-time delivery failure rates of 10%, 20%, 30%, 40% and 50% were considered
here. It was assumed that 50% of all re-deliveries would fail, based on the assumption
that a high percentage of deliveries that failed first time would also fail second time

due to the circumstances of the household members.
S5.4. Modelling assumptions and parameters used

5.4.1. Householder travel

For the existing delivery method, it was assumed that some householders who suffered
two failed delivery attenﬁpis by the carrier would travel to the carrier’s depot to collect
their packages. The proportion of people doing so will directly affect the assumed
amount of road traffic associated with failed home deliveries, which will clearly affect
the estimate of the reductions on householders’ trips by using CDP method. To further
explore this problem, a range of proportions of householders collecting from the
carrier’s depot were modelled here for the existing delivery methods, varying from
10% to 100%. For example, there were a total of 50 first-time delivery attempts on a
delivery rouhd. When 30% of those attempts were failures, the number of re-deliveries
involved was 15. It Was assumed that 50% of all re-deliveries failed again based on the
assumption that those deliveries that failed first time would probably also fail second
time due to the circumstances of the household members. Hence 7.5 households would
suffer two failed delivery atterripts. When the proportion of households collecting from

-the carrier’s depot was 50%, 4 households would chose to do so.

Furthermore, it was found that the majority of sample householders (87%) chose to
drive to the carrier’s depot considering the significant distance to the depot from the
resident area. As for their transport mode choices to the local CDPs, it was not

surprising to find that only 43% of respondents chose to drive.
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5.4.2. Carrier travel

For the existing delivery method, it was assumed that one clielivery round involved
deliveries to a total of 50 first-time delivery attempts and several second-time delivery
attempts. For example, when the proportion of failed first-time deliveries was 30%, the
number of re-deliveries involved was 15. Hence all delivery rounds involved deliveries
to 65 addresses. To model the delivery round associated with all the delivery attempts,
65 addresses were randomly selected from among the 423 respondents. The delivery
sequences for the carrier to visit those 65 addresses were then optimised by

RouteLogix, based on the quickest route.

For the CDP delivery method, it was assumed that the carrier only made one delivery

attempt to householders and the failed packages were automatically diverted to the

nearest CDPs relative to the household address. Consequently, one delivery round’

involved a total of 50 first-time delivery attempts and a number of visits to the CDPs.
Referring to the strategy proposed in Section 5.3.2, the visiting sequence of the carrier

- was then optimised by RouteLogix based on the quickest route.

5.4.3. Quantify the travelling distances of the carrier and the

householders

An Excel spreadsheet was developed which allowed certain parameter values
associated” with the various home deliveryv scenarios to be varied and the results
compared. An overall classification of the four existing delivery methods and three
CDP delivery methods is presented in Table 31. The CDP method was defined by the

CDP locations (railway station, post office offering ‘Local Collect’ service and

supermarket chain). The existing delivery method was associated with the proportion

of households travelling to the carrier’s depot to collect their failed home deliveries.
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Table 31 Description of the home delivery methods modelled in the analysis

Proportion of households who
Scenarios ~ Home delivery methods experienced failed home deliveries would
travel to the carrier’s depot

CDP1 CDP = Railway station 0%
CDP? _ CDP = Other supermarket | 0%
CDP3 gf?:: Local Collect post 0%
EXD1- Existing delivery methoal 10%
EXD2 Existing delivery method2 30%
EXD3 Existing delivery method3 50%
EXD4 .Existing delivery method4 ' 100%

The input parameters for the various scenarios in the spreadsheet are shown in Table

32,
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Table 32 Parameters used in the home delivery modelling work. (Individual
explanations are given as a footnote to the table)

Input parameters

A = no. of 1* time deliveries 50
D1 = no. of railway stations 5
D2 = no. of Local Collect post offices 14
D3 = no. of supermarkets 4

E = average one-way distance from centre of delivery area to

carrier's depot (Parcelforce) Sk
F1-= average one-way distance from indiyidual origin to rail\fvay 2 83km
station (Section 5.3.4, Chapter Five) '
F 2 = average one-way distance from ind‘ividual origin to L(?cal | 13km
Collect post office (Section 5.3.4, Chapter Five) '
F 3 = average one-way distance from individual origin_ to 3.24km
supermarket (Section 5.3.4, Chapter Five)
R1 = proportion of householders travelling to CDP by car 43%
(Section 4.2.7, Chapter Four)
R2 = proportion of householders travellin_g to carrier’s depot by 87%
car (Section 4.2.6, Chapter Four)
Distances travelled by householders and carrier
B = proportion of failed 1* time deliveries 10% 20% 30% 40%  50%
P = proportion of failed 2™ time deliveries 5% 10% 15% 20% 25%

C =
carrier travel distance
(Section 5.4.3.1, Chap. Five)

existing method 98.2 103.2 1092 111.8 114.3

CDP1 method 103.7 103.7 103.7 103.7 103.7
CDP2 method 119.8 1198 119.8 119.8 119.8

CDP3 method 107.5 1075 107.5 107.5 107.5

H= EXD!1 method
householder travel distance >-8 1.6 17.4 23.1 28,9

(Section 5.4.3.2, Chap. Five)

EXD2 method 174 347 521 694 86.8
EXD3 method 289 579 868 1157 144.6
EXD4 method 57.9 1157 173.6 231.4 289.3
CDP1 method 122 243 365 487 608
CDP2 method 139 279 41.8 557 69.7
CDP3 method 49 97 146 194 243
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A’(number of first-time home deliveries)
This has been assumed to be 50 throughout the analysis here. It should be noted,
however, that varfable C is dependent on the value of A, as the distanc¢ C must be

calculated for the carrier’s rounds comprising the number of deliveries stated in A.

B (proportion of failed first-time home déliveries)

This represents the proportion of failed first-time deliveries.

P (proportion of failed second-time home deliveries)
This is expressed as a percentage of those that failed first-time (parameter B). If B is
taken to be zero then the value of this parameter is irrelevant. Otherwise, the value is

set to be 50% of B.

D (no. of CDPs to be visited)
The CDP options modelled in this research were 1) 14 post offices providing ‘Local
Collect’ service, 2) 5 railway stations and 3) 4 supermarkets from ASDA, Morrison,

Sainsbury’s and Waitrose chains combined.

E (average one-way distance from carrier's depot to centre of Winchester)
In this research, the average one-way distance was 13.3km between household origins

and the Parcelforce depot.

F (average distance from homes to local CDPs)

This is the average one-way distance between 423 households and 23 Local CDPs in

Winchester.

C (carrier’s travel distance)

The carrier’s delivery rounds for the existing delivery method was modelled as starting
and ending at the Parcelforce depbt and visiting 50 delivery addresses plus a number of
re-deliveries, the number depending on the assumed propdrtion of failed 1% time

deliveries.

The carrier’s travel distance for the CDP methods was calculated in a similar way to

parameter C but with the carrier visiting the local CDPs as the alternative address to

the failed first-time packages on the delivery round and a reduced number of overall

delivery addresses compared to the existing delivery method.
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R1 (proportion of people travelling to the CDP by car)
~ This parameter was 43% according to the responses from the Winchester survey. It
directly affects the assumed amount of car traffic to and from local CDPs for the CDP

delivery method.

R2 (proportion of people travelling to depot by car) |
This parameter was 87% according to the responses from the Winchester survey. This
high percentage reflected the fact that most carriers’ depots were quite far away from

where people lived and walking was not an option for the vast majority.

5.4.3.1. Carrier travel distance analysis

i/

Nine different carrier round sets were modelled by selecting 9 sets of 50 sample

householders randomly from 423 postcodes. In each case the carrier started and ended -

at the Parcelforce depot and all 50 delivery addresses were visited in the dptima] order
by using RouteLogix. The number of redeliveries depended on the proportion of failed
first-time deliveries. The locations of redeliveries were selected randomly among 423
postcodes, minus the 50 first-time delivery addresses. For the CDP delivery method, a
number of visits to households was removed effectively that WOlﬂd otherwise have had

to be made. They were replaced with the visits to local CDPs.

The modelled distances were shown in ‘Table C-2 (Appendix C) The length of the
carrier’s round depended on how spread out the delivery addresses were. Since the
delivery addresses were randomly selected among 423 respondents, theré were
variances among the 9 data sets in the carrier driving distance. To smooth out the
variance, the average carrier distances to serve the 50 first-time deliveries and a

number of re-deliveries among the 9 data sets were adopted.

As shown in Table 32, the carrier distance incurred in the existing delivery method
increased from 98.2km to 114.3km when the delivery failure rate increased from 10%
to 50%. This was because the number of second-time delivery attempts to be made by

the carrier increased from 5 to 25. Hence the overall delivery attempts on one delivery

round increased from 55 to 75, resulting in the extra kilometers on the carrier to make

deliveries. However, the carrier driving distance incurred in each CDP delivery method

remained constant regardless of the first-time delivery failure rate. For example, the

carrier distance incurred in the CDP; delivery method was 107.5km for the whole
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range of delivery failure rates (from 10% to 50%). This was because in the CDP
methods, the carrier would visit the local CDPs as the alternative addresses to the
~ failed first-time packages instead of making second-time deliveries. Consequently the
number of overall delivery attempts on one delivery round (including 50 first-time
delivery attempts and a number of visits to the CDPs) was constant, without any

impacts on the carrier driving distance.
5.4.3.2. Householder travel distance analysis

The householder’s driving distance incurred in the existing delivery method, was
quantified based on the proportion of households who suffered two delivery failures
would collect their failed home deliveries from the carrier’s depot, their transport mode
choices and two-way road distance from household origins to the carrier’s depot. The

results are presented in Table 33.
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Table 33 Total householder driving distances (km) (two-way) associated with
collecting failed first-time home deliveries from carrier’s depot. 50 sample addresses
were used across Winchester to derive the carrier rounds.

Householder travelling distance Percentage of failed home deliveries

Scenarios 10% 20% 30% 40% 50%

Existing method EXD1 (10% of householders willing to travel to the depot)

no. of households suffering two

delivery failures (A x P) 43 3 " ™ 143

x two times average road distance
from home to carrier’s depot (2xE)
x proportion of people travelling to
carrier’s depot by car (R2)

x proportion of people willing to
travel to carrier’s depot

26.6 26.6 26.6 26.6 26.6
87% 87% 87% 87% 87%
10% 10% 10% 10% 10%

Total KM for householders 5.8 11.6 17.4 23.1 28.9

Existing method EXD2 (30% of householders willing to travel to the depot)

no. of households suffering two
delivery failures (A x P)

x proportion of people willing to
travel to carrier’s depot

2.9 5 i) 10 11225

30% 30% 30% 30% 30%

X two times average road distance
from home to carrier’s depot (2xE) o i 458 266 #hD

x proportion of people travelling to

0, 0, 0, 0, 0,
carrier’s depot by car (R2) 87% 1% S 7% i

Total KM for householders 17.4 34.7 52l 69.4 86.8

Existing method EXD3 (50% of householders willing to travel to the depot)

no. of households suffering two

delivery failures (A x P) 4 2 L 1 £33
X proportion of people willing to 50% 50% 50% 50% 50%
travel to carrier’s depot

X two times average road distance
from home to carrier’s depot (2xE)
X proportion of people travelling to
carrier’s depot by car (R2)

26.6 26.6 26.6 26.6 26.6
87% 87% 87% 87% 87%

Total KM for householders 28.9 57.9 86.8 151507 144.6
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Table 33 continued

Householder travelling distance Percentage of failed home deliveries

Scenarios 10% 20% 30% 40% 50%

Existing method EXD4 (100% of householders willing to travel to the depot)

no. of households suffering two
delivery failures (A x P) - 5 #a w 12,9
x proportion of people willing to

. 100% 100% 100% 100% 100%
travel to carrier’s depot

x two times average road distance

from home to carrier’s depot (2xE) 26.6 26.6 26.6 25.6 26:6

X proportion of people travelling to

0, 0, 0, 0, 0,
carrier’s depot by car (R2) 815 e R B i

Total KM for householders 579 118:7 173.6 231.4 289.3

For example, when 40% of a total of 50 first-time deliveries failed, the carrier had to
make re-delivery attempts to 20 households. Among those 20 delivery addresses, the
deliveries to 10 failed again considering the assumption that a high percentage of
deliveries that failed first time would also fail second time due to the circumstances of
the household members. In the existing method, the households who suffered two
failed delivery attempts had the choice of collecting their failed packages from the
carrier’s depot. It was then identified that 1, 3, 5 and 10 households would choose to
do so in EXD1 (10% of households collected from the carrier’s depot), EXD2 (30%),
EXD3 (50%) and EXD4 (100%) method, respectively. Based on the one-way road
distance from the subjects’ homes to the carrier’s depot (13.3km) and the proportion of
households using a car to the depot (87%), the householders’ driving distance when
40% of first-time deliveries failed was quantified as 23.1km, 69.4km, 115.7km and
231.4km incurred in those four existing delivery methods, respectively. In a similar
way, the householder’s driving distance incurred in the CDP method was calculated
based on the proportion of households collecting from the CDPs, their transport mode
choices and average two-way distance from the household’s origin point to the CDPs

in the respective networks (Table 34).
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Table 34 Total householder driving distances (km) (two-way) associated with
collecting failed first-time home deliveries from local CDPs. 50 sample addresses were
used across Winchester to derive the carrier rounds.

Householder travelling distance Percentage of failed home deliveries

Scenarios 10% 20% 30% 40% 50%

CDP1 method (CDP=railway station)

no. of households having first-time
delivery failures (A x B) ; 9 2 N =

X two times average road distance
from home to railway station (2xF1) i o 2 i =&

x proportion of people travelling to 0 5 x . .
CDP by car (R1) 43% 43% 43% 43% 43%

Total KM for householders 12:2 24.3 36.5 48.7 60.8

CDP2 method (CDP=supermarket)

no. of households having first-time

delivery failures (A x B) 9 10 & = 23
X two times average road distance

from home to supermarket (2xF3) B & i & e
X proportion of people travelling to 43% 43% 43% 43% 43%

CDP by car (R1)
Total KM for householders 13.9 27.9 41.8 557 69.7

CDP3 method (CDP=Local Collect post office)

no. of households having first-time

delivery failures (A x B) : W > a0 4>
X two times average road distance

from home to supermarket (2xF2) digh v “ib 244 #2f
x proportion of people travelling to 43% 43% 43% 43% 43%

CDP by car (R1)
Total KM for householders 4.9 9.7 14.6 19.4 24.3

For example, when 40% of a total of 50 first-time home deliveries failed, the carrier
made 20 deliveries to the CDPs as the alternative addresses to the failed packages.
Then 20 households had to travel to the CDPs to collect their failed packages. Based
on average one-way road distance from home to the CDPs (2.83km to railway stations,
1.13 to post offices and 3.24km to supermarkets), proportion of householders using car

to the CDPs (43%), the householders” driving distances when 40% of first-time home
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deliveries failed were 48.7km, 55.7km and 19.4km incurred in those three CDP

delivery methods, respectively.

The overall results in Table 34 suggested that diverting failed first-time deliveries to
the Local Collect post offices would be the most effective CDP option in terms of
reducing household kilometers, currently generated when householders travelling vto '
the carrier’s depot to collect their failed deliveries, vresult-'ing in 91% reductions in
householder distance. The CDP meth;)ds using railway stations and supermarkets vwere
also able to reduce householder kilometers generated in the existing method EXD4 (by

77% and 74%, respectively).

To further compare the householder distances in the CDP methods with the four
existing methods, and explore the impacts of using the CDPs on householders’ trips,

more discussions were provided in the section below.

5.5. Travel distances and associated environmental costs
 of the existing delivery systems compared to the CDP

options
5.5.1. Travel distances accrued by various home delivery methods

Table 35 presents the changes on distances of householders (car-km) and carrier (van-
km) made by the CDP methods, compared to the existing method where each
householder who experienced two failed home deliveries woﬁld travel to the carrier’s
depot (EXD4). The changes in overall ‘driving distance (overall-km) are also presented.
A négati\}e value indicates that the amouﬁt of travelling distance was reduced by
respective delivery method: This was done by modelling the home delivery operations

around 50 sample households in Winchester.
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Table 35 Changes in householder and carrier driving distances associated with various
home delivery methods, compared to the scenario (EXD4) where everyone who
experienced two home delivery failures would travel to the carrier’s depot to collect

their failed home deliveries -

Changes in travel distances for
: ] householders and carrier
Scenarios
- Van-km*  Car-km** Overall-km
10% of first-time home deliveries failed: °
CDP! CDP = railway station 5.6 -45.7 -40.1 (-25%)
CDP2 CDP = supermarket chain 21.6 -43.9 -22.3 (-14%)
CDP3 CDP = Local Collect pdst office 9.4 -53.0 -43.6 (-28%)
Existing delivery method _ ) | ) a0
EXDI (10% travelling to depot) 0 52'1 521 (-33%)
Existing'delivery method ’ a0 o
EXD2 (30% travelling to depot) o -40.5 40.5 (-26%)
Existing delivery method ’ ) ) 100
EXD3 (50% travelling to depot) 0 289 289 (-19%)
EXD4 Existing delivery method (100% - _ _
travelling to depot)
20% of first-time home deliveries failed:
CDPI CDP = railway station 05 914  -90.8 (-41%)
CDP2 . CDP = supermarket chain 166  -878 <712 (-33%)
CDP3 CDP = Local Collect post office 4.4 -106.0 -101 ;6 (-46%)
Existing delivery method ) 1041 (48R0
EXDI (10% travelling to depot) 0 104.1 104.1 (-48%)
Existing delivery method o o 270
EXD2 (309 travelling to depot) 0 810 -81.0  (-37%)
~ Existing delivery method : ) 90
EXD3 (50% travelling to depot) 0 579 7.9 (-26%)
EXDA4- Existing delivery method (100% _ ’ . .
: travelling to depot)
30% of first-time home deliveries failed:
CDP1 CDP = railway station’ -5.5 -137.0 -142.5  (-49%)
CDP2 CDP = supermarket chain 10.6 -131.8 -121.1 (-43%)
CDP3 CDP = Local Collect post office -1.6 -158.9 -160.6  (-56%)
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Table 35 continued

Changes in travel distances for
householders and carrier

Scenarios .
Van-km*  Car-km** Overall-km
: ‘Existing delivery method ' N
EXDI (10% travelling to depot) - 0 -156.2 -156,'2' (-55%)
Existing delivery method - ) o/
EXD2 (30% travelling to depot) 0 121.5 1215 (-43%)
Existing delivery method ' i o
EXD3 (50% travelling to depot) . 0 -86.8 868 (:31%)
EXDA Existing delivery method (100% . _ _
travelling to depot)
40% of first-time home deliveries failed:
CDP1 CDP = railway station -8.1 -182.7 -190.8 . (-54%)
CDP2 CDP = supermarket chain 8.0 -175.7 -167.7  (-49%)
CDP3 CDP = Local Collect post office -4.3 -211.9 ‘ -216.2  (-63%)
Existing delivery method | » ' Py ) A1
EXDL - (109% travelling to depot) 0 2083 2083 (61%)
Existing delivery method ' , ) ) o
EXD2 (30% travelling to depot) ' 0 162.0 1620 (-47%)
v Existing delivery method ’ ) ) 240
EXD3 (50% travelling to depof) 0 115.7 115.7 (,34 %)
Existing delivery method (100% . _ _
EXD4 travelling to depot)
50% of first-time home deliveries failed:
CDP1 CDP = railway station -10.6 -228.4 -239.0  (-58%)
CDP2 CDP = supermarket chain " 5.5 -219.6 2141 (-53%))
CDP3 CDP = Local Collect post office -6.8 -264.9 2717 (-67%)
Existing delivery method o } _£<0
EXDI (10% travelling to depot) 0 260'4 . 260.4  (-65%)
Existing delivery method - A : cno
EXD2 (30% travelling to depot) 0 2025 2025 (50%)
- Existing delivery method i o 240
EXD3 (50% travelling to depot) 0 144.6 144.6  (-36%)
EXD4 Existing delivery method (100% _ _

travelling to depot)

* carrier round distance; ** total distance travelled by householders
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A geheral observation from Table 35 was that the main benéﬁts of using various CDP
methods were earned by householders (car-km) instead of the carrier (van-km). For
instance, when 10% of first-time deliveries vfailed, the CDP method using the Local
‘Collect post offices was able to save householders’ distances by 53km but increased
the carrier’s distance by 9.4km at the same time. Such reductions were even more
significant when a large proportion of failed first-time deliveries occurred. For
example, under the scenario of 50% delivery failure rate, the householders’ distance
was éaved by 264.9km by the CDP method using Local Collect post dfﬁces. Similar
trends were found for the CDP methods usingvrailway stations and supermarkets. In
general, the CDP methods were beneficial in terms of reducing householder disfance,

generated in EXD4.

Another observation of Table 35 was that the CDP methods were beneficial to the
householders’ distance when compafed to the existing methods EXD2, EXD3 and
EXD4. Tha}t was to say, if more than 30% of households who suffered ‘two failed
deliveries chose to collect their failed packages from the carrier’s depot, the distances
generated from those collection trips could be signiﬁcéntly reduced by using the CDP
methods. However, if the proportion of households doing so was less than 30%, extra

kilometres were incurred on householders of using CDP delivery methods.

- To further explore the changes in householder and carrier kilometres made by the CDP

methods, more discussions are provided below.

5.5.1.1.  Householder distance changes made by the CDP home delivery

methods

Figure 43 presents the changes in householder distance (in terms of percentage) by the
CDP methods, compared to the respective existing delivery method. A negative

percentage suggests that the CDP method reduced the amount of distance travelled.
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E CDP = post office O CDP = railway station B CDP = supermarket
ﬂ T
EXD2
EXD3
-200% -1(;0% 0% 100% 200%

Householder distance changes (%) made by the CDP methods, compared to the
respective existing delivery method

Figure 43 Householder distance changes (%) made by the CDP methods compared to
the existing methods, associated with carrier delivering to 50 random households in
Winchester (3 %

As shown in Figure 43, compared to the EXD4 where every household who
experienced two failed home deliveries collected their failed packages from the
carrier’s depot, the householder’s driving distances incurred in the CDP delivery
methods were significantly reduced. The greatest reductions were achieved when the
Local Collect post offices were utilized as CDPs, resulting in 92% reduction in
householder distance over the existing system (EXD4). This result was due mainly to
the assumptions that the carrier’s depot at 13.3km was 5-12 times further away from
householders’ homes than their local CDPs. The incidence of car travel was assumed
to be 87% for travel to the carrier’s depot but only 43% for travel to a local CDP.
Consequently the householders were able to save significant amount of kilometres by

collecting their goods from the CDPs instead of the carrier’s depot.

3 Under the 3 CDP options, all failed items were automatically diverted to the CDP
nearest to the household delivery addresses, and individual household who suffered
failed home deliveries travel to the CDPs to collect. The householder travel distances
are compared with the four existing methods where 100%, 50%, 30%, and 10% of
households who suffered two delivery failures chose to collect their failed packages
from the carrier’s depot.
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When compared with EXD3 and EXD2; the CDP delivery methods were. still
beneficial to the householder distance. However, the distance reductions made by the
CDP methods decreased. For instance, the CDP method using railway stations reduced
householder kilometres by 58% compared to EXD3 and 30% compared to EXD2. It
implied that the householders experienced less kilometres when they collected the
failed packages from the local CDPs instead of the carrier’s depot. However, if there
were only 10% of households collecting their failed packages from the carrier’s depot
(EXD1), the CDP methods had negative impacts on householders. As shown in Figure
43, their distances generated in the current situation were “increased by the CDP
methods utilizing supermarkets or railway stations (by 141% and 110%, respectively).
In that case, the householders experienced less kilometres when they collecfed the

failed packages from the carrier’s depot instead of the CDPs.

The overall results in Figure 43 suggested that the CDP methods were most effective
in terms of reducing householder kilometres when there were at least. 30% of
householders c‘ollecting their failed packéges from the carrier’s depot in the e'xisting
methods. The findings could help to improve the efficiency of the CDP methods by
identifying people’s responses to the failed home deliveries. In some areas where a
significant proportion of people (30% or more) willing to travel to the carrier’s depot,
the road traffic generated from those trips to make collections would be significantly

improved by the CDP methods.
5.5.1.2. Carrier distance changes made by the CDP home delivery methods

Table 35 suggested that the impacts of the CDP methods on carrier’s kilometres were
fairly minimal, with reductions of 5.5km observed when the railway stations were used
as CDPs for 30% of delivery failure rate. At the same time, there were 137km
reductions on householder distance. Another finding was that the distance reductions
on carrier of using the CDP method increased as the number of re-deliveries to be
made increased. For example, changes in carrier distance increased from 6% to -9% by
the CDP method using railway stations as the proportion of failed first-time deliveries
increased from 10% to 50%. To further explore the.changes in carrier kilometres made
by CDP methods, and identify the impacts of delivery failure rate, the changes in

carrier distance were presented in Figure 44.
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Carrier distance changes (%) made by the CDP methods
compared to the existing delivery methods EXD1, 2, 3 and 4

= CDP=supermarket B CDP=postoffice O CDP=railway station i

30%

22%

e}
i
N

10%
0%
-10%

Carrier distance changes

-20%

-30% :
10% 20% 30% 40% 50%
Proportion of failed 1st time deliveries

Figure 44 Carrier distance changes (%) made by the CDP methods compared to the
existing methods, associated with carrier delivering to 50 random households in
Winchester (4)

It was noted here that the carrier driving distance generated from each CDP delivery
methods was constant, regardless the first-time delivery failure rate. This was due to
the mechanism of the CDP methods modelled here: carrier made only one delivery
attempt to the household and the failed packages were diverted to the CDPs
automatically. The carrier visited the CDP in such an optimal sequence that after all
the delivery attempts were made in its catchments area, the carrier would drop the

packages at the nearest CDP to the recipient’s home.

The carrier distance in the existing methods increased with the delivery failure rates,
due to the needs to make re-deliveries. However, for each scenario of delivery failure
rate, the carrier distances generated from the four existing methods were constant.
Consequently, it was not necessary to compare the carrier distance incurred in the CDP

methods with all the four existing methods.

4 Under the 3 CDP options, all failed items were automatically diverted to the CDP
nearest to the household address, and carrier made 50 first-time deliveries and a
number of visits to the CDPs. Under the 4 existing delivery methods, the carrier made
50 first-time deliveries and a number of re-deliveries, which was dependent on the
proportion of failed first-time deliveries.
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As §hown in Figure 44, the CDP methods had fairly limited impacts on carrief distance.
That was to say, for the existing delivery nﬁethod,’an optimal route, including all the
' re-deliveries, was used, which was not much longer than the equivalent route
excluding the re-deliveries for the CDP methods. This was due to the fact that all the
delivery addresses considered were within a relatively compact area. If the delivery
addresses were spread over a wider area then the CDP delivery method would tend to
become more efficient in terms of the length of the carrier’s delivery round. For
instance, the carrier distance increased by 9.4km (10% increases compared to the
‘existing delivery method) when introducing the CDP method using post offices.
" Clearly, this would result in additional costs to the carrier for each delivery round in
terms of all standing and running costs as well as an allowance for overheads, which is
£0.74/km for a typical rigid delivery vehicle (UK Freight Transport Association, 2007).
The Winchester survey suggested that around 20% 'of first-time deliveries failed.
Consequently, based on those carrier travelling distances and an assumed vehicle
operating cost, the additional transport costs to the carrier of using CDP methods were |
£3.2 per round (Local Collect post office), £12.3 (supermarket chain) and £0.4
(railway station). This equals to additional carrier costs of £839, £3194 and £104
annually, considering the assumption that 50 orders per delivery round were typical

during any working day.

“Although the CDP methods wo‘uld impose additional costs to the carrier, the cost
savings resulting from not having to handle failed first-time deliveries could be
significant. IMRG (2006) estimated that a carrier might incur a total cost of £38.50 to
deal with each delivery failure, made up of £4 for customer service costs, £5 for
handling stock/replacements/damages, £1.50 for one additional re-delivefy attempt,
and £28 of other potential costs (e.g. answering customer enquiries; escalating
complaints, handling claims, recalculating invoices, re-issuing invoices; customer
attrition/loss; customer recruitment costs to replace those lost due to delivery
problems). By diverting the failed first-time deliveries to the local CDPs, the carrier
doesn’t have to return the packages to the depot and then make several redelivery
attempts on the following working day, which might occur in the existing delivery
operations. That is to say, £38.50 can be saved for the carrier associated with handling
each delivery failufe. Additionally, the customer can nominate the CDPs as the first-

time delivery addresses. In that case, the carrier diverts the packages directly to the
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CDPs without visiting the customer’s home. Hence further reductions on carrier’s
delivery costs are achievable due to the reduced number of visits during a delivery

< round.

Based on the estifnate of a potential cost|of handling each failed package and the
number of such failures in Winchester, it was then possible to quantify the overall cost
savings made by the CDP methods in that area. In this Winchester study, 50 ordérs per
delivery round were assumed to be typical during any working day. According to the
home delivery questionnaire undertaken in Winchester, around 20% of first-time

deliveries failed. Considering there were 52 weeks a year, it was then estimated that

there were 2600 failed first-time deliveries a year in Winchester, resulting in

potentially £100,100 costs for handling those failed deliveries. Obviously, such costs
would be even more signiﬁcént in some areas demanding a significant number of
home deliveries; indicating that the CDP methods would be much more positive for the
carrier to reduce the costs of handling the failed deliveries. The findings were helpful
to identify the benefits of the CDP concept in terms of reducing retailer and carrier’s

handling coéts towards the delivery failures.
5.5.1.3. Overall distance changes made by the CDP home delivery methods

The: overall distances incurred in the CDP methods were compared to eachAexisting
method (Figure 45 to Figure 48). A negative value indicates that the amount of
travelling distance was reduced by the CDP methods. A general observation over the
four figures was that the total distance was significantly reduced by the CDP methods
when 30% or more of householders would travel to the depot. Another observation
. was that the overall distance savings made by each CDP method improved as number

of failed first-time deliveries increased.
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Overall distance changes made by the CDP methods (%)
compared to the existing delivery method EXD4

@ CDP=post office O CDP=railway station B CDP=supermarke#
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_46%-41%

-60% -
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80% 0 SR
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Overall distance changes

-100% |
10% 20% 30% 40% 50%
Proportion of failed 1st time deliveries

Figure 45 Overall driving distance changes (%) made by CDP methods compared to
EXD4, associated with carrier delivering to 50 random households in Winchester (°)

For the whole range of delivery failure rates, the impacts of CDP methods were
positive in terms of reducing overall distance, resulting in maximum 67% reductions
observed when the Local Collect post offices were used as CDPs and 53% reductions

when supermarkets were used.

> Under the 3 CDP options, all failed items were automatically diverted to the CDP
nearest to the household address, and carrier made 50 first-time deliveries and a
number of visits to the CDPs. Under the existing delivery method, the carrier made 50
first-time deliveries and a number of re-deliveries, which was dependent on the
proportion of failed first-time deliveries. The overall travel distances are compared
with the existing method where 100% of failures are returned to the depot for
collection by the householders (EXD4).

210




Chapter Five: Winchester Study

Overall distance changes made by the CDP methods (%)
compared to the existing delivery method EXD3
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Figure 46 Overall driving distance changes (%) made by CDP methods compared to
EXD3, associated with carrier delivering to 50 random households in Winchester ®

Figure 46 suggested that when there were at least 20% of failed first-time deliveries,
the CDP methods were able to reduce the total driving distance, resulting in maximum

49% reductions when Local Collect post offices were used as CDPs.

6 Under the 3 CDP options, all failed items were automatically diverted to the CDP
nearest to the household address, and carrier made 50 first-time deliveries and a
number of visits to the CDPs. Under the existing delivery method, the carrier made 50
first-time deliveries and a number of re-deliveries, which was dependent on the
proportion of failed first-time deliveries. The overall travel distances are compared
with the existing method where 50% of failures are returned to the depot for collection
by the householders (EXD3).
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Overall distance changes made by the CDP methods (%)
compared to the existing delivery method EXD2
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Figure 47 Overall driving distance changes (%) made by CDP methods compared to
EXD2, associated with carrier delivering to 50 random households in Winchester (7)

When there were 20% or more of failed first-time deliveries, the CDP methods were
effective in terms of reducing total distance, with maximum 34% reductions observed
when the Local Collect post offices were used as CDPs. Generally speaking, the CDP
methods using supermarkets had fairly limited impacts on the overall distance,

incurred in the existing method where 30% of households collecting from the carriers’

depot.

7 Under the 3 CDP options, all failed items were automatically diverted to the CDP
nearest to the household address, and carrier made 50 first-time deliveries and a
number of visits to the CDPs. Under the existing delivery method, the carrier made 50
first-time deliveries and a number of re-deliveries, which was dependent on the
proportion of failed first-time deliveries. The overall travel distances are compared
with the existing method where 30% of failures are returned to the depot for collection

by the householders (EXD2).
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Overall distance changes made by the CDP methods (%)
compared to the existing delivery method EXD1
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Figure 48 Overall driving distance changes (%) made by CDP methods compared to
EXDI, associated with carrier delivering to 50 random households in Winchester (8)

The results in Figure 48 suggested that the impacts of CDP methods on total driving
distance were mostly negative: 15% increases observed when the railway stations used

as CDPs and 32% increases when other supermarkets used.

To summarize the results in Figure 45, 46, 47 and 48, the CDP methods were most
effective in terms of reducing the overall distance when: 1) 30% or more householders
who experienced two failed home deliveries would travel to the depot to retrieve goods;
2) 20% or more first-time deliveries failed. The findings were helpful to improve the
efficiency of the CDP methods by identifying people’s responses to the failed home
deliveries and the circumstances of home delivery failures. In some areas where a
significant proportion of people willing to travel to the carrier’s depot to collect and a
significant number of deliveries being encountered, the road traffic generated from

householder trips to collect failed home deliveries would be significantly improved by

% Under the 3 CDP options, all failed items were automatically diverted to the CDP
nearest to the household address, and carrier made 50 first-time deliveries and a
number of visits to the CDPs. Under the existing delivery method, the carrier made 50
first-time deliveries and a number of re-deliveries, which was dependent on the
proportion of failed first-time deliveries. The overall travel distances are compared
with the existing method where 10% of failures are returned to the depot for collection
by the householders (EXD1).
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introducing the CcDhP delivery methods as the alternative addresses to the failed
packages.

5.5.2. Quantifying the ‘environmental costs of the existing delivery

system against the CDP options

The distance driven, the types of vehicles, and the fuel used have a strong impact on
traffic emissions. The potential environmental costs associated with the carrier and
householder distances travelled in the existing home delivery and the CDP methods
were calculated based on the emission factors for a typical diesel rigid delivery vehicle

and a standard petrol family car (Table 36).

Table 36 Road transport emission factors, 2005

.Householder Car Delivery Vehicle

Emission Factors (Petrol Engined) (Diesel Engined) (>3.5 tonnes)

CO, (g/km) 172¢%) 268
C- (g/km) | 47 73
Methane (g/km) o 0.02 0.00265
NO . (g/km) 0.04 0.01
Carbon Monoxide (g/km) 1.98 048
NO, _ (g/km) 033 0.87

Non Methane VOC (g/km) 0.19 0.14

Source: National Atmospheric Emissions Inventory (NAEI), UK, 2005.

In the calculation, it was assumed that:
- 30% of first-time home deliveries would fail;
- 100% of householders who suffered two home delivery failures would travel to
the carrier’s depot to collect their failed p‘ackages in the existing system (87%
by car); |

!

- 43% of householders would drive to the CDP in the various CDP scenarios.

® In considering emissions here, factors are expressed as in grams of carbon. To
convert grams of carbon to grams of carbon dioxide multiply the grams of carbon
figure by 3.667.
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The emissions associated with the existing method (EXD4) and three CDP methods

are presented in Table 37.

Table 37 Road transport emissions generated from the home delivery operations
serving 50 sample householders across Winchester (1 delivery round, 30% of failed
first-time deliveries, all householders experiencing two failed deliveries would travel
to the carrier’s depot to collect the failed items in the existing system)

' Driving - Emissions Emission reductions

Delivery Model distance (kg of carbon .
. compared with EXD4
(km) equivalent)

CDP =Post office 122.1 40.0 -47.2%
CDP = Supermarket 161.6 50:3 -33.7%
CDP =Railway station 140.2 43.6 -42.5%
Existing method (EXD4) 2827 75.9 —

The results indicated that the CDP methods reduced the emissions by between 34%
and 47%, reflecting that the total distance saved when using CDPs to re-direct failed
first-time deliveries. Assuming the carrier has a regular delivery service every working
day and the 50 orders per round are typical, it was then projected that over a 12-month
period, the overall emissions could be reduced by between 6.65 tonnes and 9.32 tonnes
of carbon equivalent by using the CDP.methods. Such redﬁctions in emissions would
be even more outstanding in some areas demanding a significant number of home
deliveries, indicating that the CDP methods could be serious home delivery options to

improve the environment.
5.6. Summary

This study has estimated the potential for the CDP delivery methods to reduce the
~ traffic and the emissions in Winchester. The results indicated that certain benefits
might accrue from using various CDP networks, including post offices with ‘Local

Collect’ service, railway stations and other supermarkets chain.

The results obtained through‘ the modelling process were highly sensitive to the
parameters and assumptions. adopted. A network of CDPs in Winchester would

function most effectively in terms of reducing overall vehicle kilometres (carrier and
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householder combined) associated with handing failed first-time deliveries when: 1)
the proportion of first-time delivery failures is over 20%, 2) the proportion of people
travelling to depot is over 30%, 3) Local Collect post offices are selected as the CDPs,

4) significant numbers of people walk to their local CDPs.

The best-case and worst-case scenarios for the use of CDPs in Table 38 gave an
" indication of the wide range> of results that might occur in practice from various types
of CDP networks. In Winchester, CDPs situated at Local Collect post ofﬁceé could
achieve the largest reductions in overall journey distance (carrier and householder
combined, 67.3%) compared to the existing delivery methods. From carrier’s point of
view, using railway stations as CDPs could be the most beneficial method by making
maximum 9.3% reductions in carrier’s journey distance. The householders could
achieve the most attainable reductions in the travelling distance by having the failed

first-time deliveries automatically diverted to the local post offices (91.6%).
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Table 38 Best case and worst case scenarios for the use of CDPs to re-direct failed
first-time home deliveries (50 sample householders across Winchester, with 1 delivery

round). : |

Parameters ' best case.. worst case
proportion of failed first time deliveries 50% 10%
proportion of people collecting t;rom carrier’s.depot 100% 10%
Overall Journey Distance Changes
CDP = Railway étations -59.2% -11.5%
CDP = Other Supermarkets ' -53.1% 28.7%
CDP = Post offices -67.3% | 8.1%
Carrier Distance Changes
CDP = Railway stations -9.3% - 5.7%
CDP = Other supermarkets 4.8% 22.1%
CDP = Post offices -5.9% 0.6%
Householder Distance Changes

| CDP = Railway stations . -79.0% 110.3%
CDP = Other supermarkets | -75.9% | 140.8%
CDP = Post Offices | | -91.6% -16.0%




Chapter Six: West Sussex Study

'CHAPTER SIX

- QUANTIFYING THE THEORETICAL
BENEFITS OF CDP NETWORKS ACROSS

WEST SUSSEX

6.1. Introduction

In this chapter, the benefits of using the CDP methods over a wider geographical area
are investigated based on the. responses from the home-deli{lery survey undertaken in
West Sussex, since Winchester is a small dense sample and might not be representative
of the wider population. The reductions in householder kilometers that could potentially
be achieved if householders collected failed first-time home deliveries from a local CDP
nearest to their home are quantified. The results are compared to the existing delivery
system where the carrier may make multiple re-delivery attempté to the householder and
householder travels the carrier’s depot to retrieve the failed item if all the delivery
attempts fail. Similar to the Winchester study, theoretical CDP’s using large supermarket
chains, railway stations, Tesco Extras and Local Collect post offices are modelled. It was
noted that the list of those post offices was obtained from Royal Mail as conﬁdential

source.

The structure of this chapter is organized as follows. In Section 6.2, research objectives
are introduced and methodologies are described ih Section 6.3. In Section 6.4, the carrier
and householders travelling‘ distances are modelled using routing and scheduling
software, RouteLogix. The environmental costs of CDP methods and existing methods
are quantified based on the tfavelling distance and emission factors. The impacts of

failed home deliveries are also identified. Conclusions are proposed in Section 6.5.
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Objectives

The research objectives of this Winchester study were to:

6.3.

Quantify the transport costs on carrier of using various home delivery
methods by modelling the carrier delivery operations around a sample of

householders in West Sussex, using DPS RouteLogix as a base tool,;

Quantify the transport costs on householders of using various home delivery
methods by modelling the householders’ trips of collecting the failed first-

time deliveries either from the carrier’s depot or from the local CDPs;

Quantify the transport benefits to the householders of collecting the failed

first-time home deliveries from a range of local CDPs close to their home;

Identify the impacts of failed first-time home deliveries on the distance
incurred by the carrier in delivering goods and the distance travelled by

householders in collecting failed deliveries;

Identify the transport benefits of using various CDP networks, including
Tesco Extras, Local Collect post offices, railway stations and supermarket

chain from ASDA, Morrison, Sainsbury’s and Waitrose combined,;

Compare the CDP benefits on householders in West Sussex with the

Winchester study.

Methodology

The data used for this study came from the West Sussex ‘Home Delivery Survey’

undertaken in 2006. One thousand home-delivery questionnaires were distributed to

residents who have registered on the West Sussex Residents Panel Database. Three

hundred and seventy nine (38%) completed questionnaires were returned. After

removing duplicate postcodes (some respondents lived within the same postcode),

there were 347 unique postcodes to be modelled in this research. Figure 49 presents a

map showing the locations of the respondents.

219




Chapter Six: West Sussex Study

} ety instead
Dunsfold i * P St - c@f
Chidalhgidld 8] R orth
“ Alfold ™ é W"g‘h"m ' L7 {RasaFC P\~ Tumers bl
. lioxwood 7 / A L ~AF o Hoatmey‘m J
Bioch - 4 = , ¥
Down Plaistow” ’/ 5y Sharpthorne
* rth Chapel \% "-_d/ ? LArdingly
Y S A \
> irdtor AN I nnghel-:i ) Horsted Keynas )
+~ Lurgashall wen ingshurCt Banekill
| a?:gﬁ\) ot 4 z _’b—Haywards
1 \ Y/ ,- 7 Heattn
on et"\ rth ﬁm_‘un Coolham { “f P A A2[72 /
, Fittleworth / - |  WivelsTield ‘
T e | e N PL orough — Grinste \
A Cocking’ Graffhamb (éuncton “" J' West’ Chmmgto ss Hill 7
; - Hurs |erp01m Q
QCOMIONL_chigrove - Stortingion, # _{piching g
- gtan -
5714 Singleton; _Charton ] Bignor’ = Bury : rssoc <
T p iy Y/ lor——’ __Plumpton/
\ f ¢ | Amberley R ¢l
1 |
= <Papham P
: oArundel 2 _‘ "Falmer
14 . Hove -Azm '
A i
{ iy s " P |
WS = IR 5
7 v Saltdee
Middleton-on-Sea s

o N A ST

C hanne'!

Copyright ? 2003 Mcrosoft Corp. andkr its suppliers. Al rights reserved.

Figure 49 A map showing the origin points of 347 households to the 2006 ‘Home
Delivery Survey’ in West Sussex

The characteristics for the home delivery methods modelled in the West Sussex study
were the same as the scenarios adopted in the Winchester study (Section 5.3.1, Chapter

Five).
6.2.1. Theoretical CDP networks used across West Sussex

In this study, theoretical networks of CDP’s using 12 Tesco Extras, 139 Local Collect
post offices, 46 railway stations and 53 supermarkets from ASDA, Morrison,
Sainsbury’s and Waitrose chains combined were used in the modelling process (Figure

50 to 53).
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railway stations (blue triangles) used as theoretical CDPs in West Sussex
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Figure 52 A map showing the 347 sample household origins (white circles) and 53
supermarkets (red triangles) from the Waitrose, Sainsbury, ASDA and Morrison chains
combined used as theoretical CDPs in West Sussex

223




Chapter Six: West Sussex Study

ET%) " g |

e
/
\ 6Dunsf d 4
cmadmfma [Z281]
( " alfold_oHdawick

S S bewo /
5 Plaistow ' g
Mh Chapel e ) [£24]

Krdford\
~Zrgasal

Ciowend

Saioofbe, | Sharpthorne’ Cross%
v t 7
? JArdingly A
avier Baeding  orsted Keynes, Nutley

Bilingshust .:. ~N Lol Em® D'anehtﬂ'

Wisboroug YGi Obuthwater = ==
Green | Em o " Guekfield”™, ©
Warth ENGLAND !~'" Cowtolgs Bolney, J 3
h

[Aza] 'West Grinstead

wliny e - L yreistiel
rough 0y 8 { P
si'  Thakeha d X N\ !
) shington tentield ¢
|
Ol'AI Storrincto Mo&n B mkg.\ﬂDanhhng
Nl £l
e LA
iAmberIey Washingten im PYe e Plumpton
JBurpham  [224]  Steyning’ TFulking”
O ,» =
ooRn Falmer o
_ Shoreh -  Plielace Rodrneu m
ﬂﬂ’ ‘Rottungdean
: whaven
Peacehaven

E n o 1 iR C-hannel

2 i i i rved.

O Householder addresses A Tesco

Figure 53 A map showing the 347 sample household origins (white circles) and 12
Tesco (green triangles) used as theoretical CDPs in West Sussex

The road distance from each of the 347 households to the modelled CDPs were
calculated using Microsoft MapPoint, based on the quickest route distance between the

householders’ origin postcodes and the CDP postcodes (Table 39).
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Table 39 Average road distance from each of the 347 household postcodes to each of
the 250 CDPs (12 Tesco Extras, 46 railway stations, 139 post offices offering ‘Local
Collect’ and 53 other supermarkets) in West Sussex

4 b
CDP Options Average Distance from Respondent’s

Home to Local CDPs (km)
Tesco Extras ‘ _ | 6.55
Railway stations 3.24
L;)cal Post Offices ' ' | | 1.15
Supermarkets 401

(ASDA, Morrison, Sainsbury’s and Waitrose)

An One-way Analysis of Variance test showed that there were significant differences
in the mean distances travelled to the CDPs from the householder origin points
(F=29.77, F(0.05)= 3.843, MSe=623.793 and P= 1.37E-18). A subsequer;t Scheffé
Multiple range test (Table C-3, Appendix C) indicated that the average householder
lived significantly further away from a Tesco Extra (mean distance = 6.55km) and
closer to a Local Collect post office (mean distance = 1.15km) compared to the nearest

railways station or combined supermarket chains.
6.2.2. Modelling assumptions and parameters

6.2.2.1. Density of delivery addresses and carrier operating characteristics

In this research, 200 addresses were randomly selected from amongst the 347
questionnaire respondents. In the existing delivery methods, it was assumed that all the
carrier delivery rounds-involved visits to all 200 householder addresses on the first
attempt. In terms Aof re-delivery attempts, it was assumed that if 30% of the 200 first-
time deliveries failed, there would be 60 re-delivery attempts needed during the vehicle
rounds. Hence in this example, all the delivery rounds would involve visits to 260

addresses (some twice). Those orders were delivered by up to 8 delivery vehicles.

In the CDP delivery method, it was assumed that the carrier only made one delivery
attempt to the householder’s home and the failed items were automatically diverted to
the nearest CDP relative to the householder’s address. An important assumption was
that the carrier would visit each CDP not more than once on any round. In the case

where there was only one CDP to visit on the delivery round, all the deliveries would
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be made first and the CDP visited last before the vehicle returned to the depet. If more
than one CDP was to be visited, then the strategy was to drop batches of failed
deliveries at the nearest CDP to the recipient’s home at the optimal point on the

delivery round (Chapter Five).
6.2.2.2. Distance from the carrier’s depot to the delivery area

The main carrier the questionnaire respondents had encountered was Parcelforce,

whose depot was on average 37km away from each householder origin point.
6.2.2.3. Prop?rtion of failed first-time home deliveries

To test the sensitivity of the results, a range of first-time delivery failure rates were
considered, varying from 10% to 50%. It was assumed that 50% of all re-deliveries
would fail, based on the assumption that a high percentage of deliveries that failed
first-time would also fail second-time because a s1gn1ﬁcant proportion of households

are empty during the working day.
6.2.2.4. Proportion of householder’s collecting items from the carrier’s depot

In the existing delivery method, the householders had the option of collecting the
failed packages from the carrier’s depot, when the carrier had made up to 2 failed
delivery attempts. The proportion of householders who would be prepared to make this
journey by motorized transports direetly impacts on the assumed benefits of the home
delivery service. A wide range of proportions was modelled here, from 10% to 100%.
The worst-case scenario would be when all households experiencing a failed delivery

would use their cars to collect the item from the carrier’s depot.

6.2.3. Quantifying the travel distances of the carrier and

householders

Similar to the Winchester study, an Excel spreadsheet was developed to allow certain
parameter values associated with the various home delivery scenarios to be varied and
the results compared (Table 40). Those parameters have been discussed in Chapter

Five.
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Table 40 Parameters used in the home delivery modelling work. (Individual
explanations are explained in Chapter Five)

Input parameters

A = no. of 1* time deliveries 200
D1 = no. of railway stations across West Sussex 46
D2 = no. of Local Collect post offices across West Sussex 139
D3 = no. of other supermarkets across West Sussex 53
D4 = no. of Tesco Extras across West Sussex 12

E = average one-way distance from centre of delivery area to carrier's

depot (Parcelforce) Si:batan
F 1 = average one-way distance from individual origin to Tesco Extra 6.55km
F 2 = average one-way distance from individual origin to supermarket 4.01km
F 3 = average one-way distance from individual origin to Local Collect
1.15km
post office
F 4 = average one-way distance from individual origin to railway 3 24km
station '
R1 = proportion of householders travelling to CDP by car 48%
R2 = proportion of householders travelling to carrier’s depot by car 87%
Distances travelled by householders and carrier
B = proportion of failed 1* time deliveries 10%  20%  30% 40% 50%
P = proportion of failed 2™ time deliveries 5% 10% 15% 20% 25%
c= existing method
carrier travel distance 749.5 7921 - 879.5 922.5 19578

CDP1 method 868.7 868.7 868.7 868.7 868.7
CDP2 method 919.1  919.1 919.1 919.1 919.1
CDP3 method 873.5 873.5 873.5 873.5 873.5

CDP4 method 8772 8772 8772 8772 8772
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Table 40 continued

+H=

householder travel distance (EXDI metbOd 64.4 v 1289 1933 2577 3222
EXD2method 1933 3866 579.9 7732 966:57
EXD3 method 3222 6443 9665 12886 1610.8
EXD4method 6443 1288.6 1933.0 2577.3 32216
CDP1 method 622 1244 1866 248.8 311.0
CDP2 method 22.1 442 662 883 1104

CDP3method 770 1540 231.0 3080 385.0

CDP4 method 125.8 251.5 3773 - 503.0 6288

Six different carrier round sets were modelled by selecting six random groups of 200
householders from the 347 database. In each case the carrier’s vehicles started and
ended at the Parcelforce depot and all 200 delivery addresses were visited in the
optimal order by using RouteLogix. The number of re-deliveries depended on the
proportion of first-time failures and ‘the locations of these were randomly selected
among the first-time delivery addresses. Under the CDP scenarios, the re-deliveries
were re- -directed to the nearest CDP relative to the householder s home in the particular

network being modelled.

The average carrier driving distances (km) associated with serving six different sets of
200 first-time deliveries and redeliveries are presented in Table C-4 (Appendix C). As
shown in Table 40, the carrier distance incurred in the existing delivery method -
increased from 749.5km to 957.8km when the delivery failure rate increased from 10%
to 50%. This was because the number of second-time deliVery attempts to be made by
the carrier increased from 20 to 100. Hence the overall delivery attempts on one
delivery round increased from 220 to 300, resultmg in the extra kilometers on the
carrier to make deliveries. The carrier driving distance incurred in each CDP delivery
method remained constant regardless the first-time delivery failure rate. This was
because in the CDP methods, the carrier would visit the local CDPs as the alternative

addresses to the failed first-time packages instead of making second-time deliveries.
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Consequently the number of overall delivery attempts on one delivery round
(including 200 first-time delivery attempts and a number of visits to the CDPs) was

constant, without any impacts on the carrier driving distance.

The householder’s driving distance incurred in the existing delivery method, was
quantified based on the proportion of households who suffered two delivery failures
collecting their failed items from the carrier’s depot, their transport mode choices and
two-wéy road distance from household origins to the caqier’s depot. For example,
when 40% of a total of 200 first-time home deliveries failed, the carrier made 80
deliveries to the CDPs as the alternative addresses. Those 80 households who suffered
one failed delivery attempt travelled to the CDPs to collect their failed packages.
Based on average one-way distance from home vtc-) the CDPs, proportion of
householders using car to the CDPs (48%), the household driving distance when 40%
of first-time home deliveries failed was 492.6km, 243.7km, 88.3km and 301.6km
incurred in those four CDP delivery methods, respectively. In a similar way, the
householder’s driving distance incurred in the CDP method was calculated based on ‘
~ the proportion of households collecting from the CDPs, their traneport mode choices

and average distance from home to the CDPs in the respective networks (Table 41).
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Table 41 Householder driving distances (km) associated with collectihg failed first-
time home deliveries re-directed to local CDPs by the carrier. 200 sample addresses
were used in West Sussex to derive the carrier rounds

Householder travelling distance Percentage of failed home deliiferiés
‘Scenarios ' 10% | 20% | 30% | 40% | 50%
CDP! | CDP = Railway station | 62.2 1244 | 186.6 | 2488 | 311.0
CDP2 | CDP = Tesco Extra 1258 | 2515 | 3773 | 503.0 | 6288
CDP3 | CDP = Other supermarket 77.0 154.0 231.0 308.0 385.0
CDP4 | CDP = Post office 22.1 442 66.2 88.3 110.4
EXD1 g’ggi?riv”élefil;‘;dm depot) 64.4 1289 | 1933 | 2577 | 3222 |
EXD2 g’gf/?’t‘i $fltil;‘;dto depo) 1933 | 3866 | 5799 | 7732 | 966.5
EXD3 g’g;i?izflt;‘:to dopo) 3222 6443 | 9665 | 12886 | 1610.8
EXD4 Fl’ggf,iztgr geet]ll‘l‘r’]‘; (0 depof) 6443 | 12886 | 1933.0 | 25773 | 32216

Overall travelling distance (Carrier and householder)

CDP1 | CDP=Railway station | 939.4° | 1001.6 | 1063.8 | 1 1260 | 11882
CDP2 | CDP = Tesco Extra 9945 | 11202 | 12460 | 13717 | 14975
CDP3 | CDP = Other supermarket 9961 | 1073.1 11501 | 1227.1 | 1304.1
CDP4 | CDP = Post office 8956 | 9177 | 9397 | 9618 | 983.9
gxp1 | Existing method 8139 | 921.0 | 1072.8 | 11802 | 1280.0

(10% travelling to depot)

Existing method
EXD2 (30% travelling to depot) 942.8 ,1178.7 1459.4 | 1695.7 | 19243

Existing method !
EXI?3 (50% travelling to depot) 1071.7 1436.4 1846.0 | 2211.1 2568.6

Existing method
EXD4 (100% travelling to depot) 1393.8 | 2080.7 | 2812.5 | 3499.8 | 41794
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The results in Table 41 suggested that diverting the failed first-time deliveries to the
Local Collect post offices in West Sussex would be the most effective CDP option in
terms of reducing householder kilometers incurred in the current situation, resulting in
97% reductions compared to EXD4. The CDP methods using Tesco Extras,
| supermarkets chain and railway stations were also able to reduce householder

kilometers incurred in EXD4 (by between 81% and 90%).

To further compare the householder distanceé in the CDP methods with the four
existing methods, and explore the changes in householders’ trips associated with
collecting failed packages by using the CDP method, more discussions were provided

in the following section.

6.4. Travel distances and associated environmental costs
of the existing delivery system compared to the CDP
options

6.3.1. Travel distances accrued by the various home delivery

methods

Table 42 presented the changes in carrier (can-km) and householder (car-km)
travelling distances incurred in a range of CDP home delivery methods, compared to
the existing delivery method where everyone who experienced failed home deliveries
would travel to the depot (EXD4). The changes in overall driving distance (overall-km)
“were also presented. This was done by modelling the home delivery operations around

200 sample households in West Sussex.
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Table 42 Changes in householder and carrier driving distances associated with various
~ home delivery scenarios, compared to the scenario (EXD4) where everyone who
experienced two home delivery failures would travel to the carrier’s depot to collect
: their failed home deliveries

Changes in travel distances for
householders and carrier

Scenarios

Van-km Car-km Overall-km
10% of first-time home deliveries failed:
CDP1 CDP = railway station : 127.7 -582.1 -454.4 (-33%)
CDP2 CDP = Tesco Extra 119.2 -518.6 -399.4 (-29%)
CDP3 . CDP = other supermarket 169.6 -567.3 -397.7 (-29%)
CDP4 CDP = Local Collect post office 124.0 -622.2 -498.2 (-36%)
EXDI E’B‘f/z“zi 3:11]?;1 Zr{o“:g::(‘)’t‘; 0 5799 5799 (-42%)
EXD2 g’g;i?if:llli;l egr{()"jjztsgg 0 4510 4510  (-33%)
EXD3 g’g;i?rgals:]lli; eg"{o“(‘izt;‘(‘)’t‘)’ 0 3222 <3222 (-23%)
EXDY g o depoy T -
20% of first-time home deliveries failed:
CDPI CDP = railway station 85.1 -1164.2  -1079.1  (-52%)
CDP2 CDP = Tesco Extra 76.6 -1037.1 . -960.5 . (-46%)
CDP3 CDP = other supermarket 127.0 . -1134.7 -1007.7 (-49%)
CDP4 CDP = Local Collect post office 81.4 -12445  -1163.1  (-56%)
EXDI ﬁ’gii?ifffﬂ Zr{O“(‘g;‘;‘; 0 -1159.8  -1159.8  (-56%)
EXD2 g’g;i?rif:]llii‘r’] egr{()“(‘i‘;-‘;‘(‘)’t‘; 0 9020 9020  (-43%)
EXD3 g’g;i?i 3:11111:1 egr{o”(‘;t;‘;’t‘)’ 0 6443 6443  (-31%)
B4 lgwdmon T T -
30% of first-time home deliveries failed:
CDP1 CDP = railway station 23 -1746.3  -1748.6  (-62%)
CDP2 CDP = Tesco Extra -10.8 -1555.7  -1566.5 (-56%)
CDP3 . CDP= othér supermarket : 39.6 -1702.0  -1662.4  (-59%)
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Changes in travel distances for
householders and carrier

travelling to depot)

Scenarios
: Van-km .Car-km Overall-km
CDP4 CDP = Local Collect post office -6 -1866.7 -1872.7  (-67%)
Existing delivery method ‘ ‘ .
EXD1 (10% travelling to depot) 0 -1739.7  -1739.7  (-62%)
Existing delivery method 0
EXD2 (30% travelling to depot) 0 -1353.1  -1353.1 (-48%)
Existing delivery method o
EXD3 (50% travelling to depot) 0 -966.5 -966.5  (-34%)
EXD4 Existing delivery method (100% . . .
travelling to depot)
40% of first-time home deliveries failed:
CDP1 CDP = railway station -45.3 -2328.5  -2373.8 (-68%)
CDP2 CDP = Tesco Extra -53.8° . -20742  -2128.0 (-61%)
CDP3 CDP = other supermarket 3.4 -2269.3  -2272.7  (-65%)
CDP4 CDP = Local Collect post office -49.0 -2489.0  -2538.0 (-73%)
Existing delivery method ) ) e
EXDI (10% travelling to depot) 0 2319.6 2319.6  (-66%)
Existing delivery method ) i _eho
EXD2 (30% travelling to depof) 0 1804.1 1804.1  (-52%)
Existing delivery method 2770
EXD3 (50% travelling to depot) 0 -1288.6  -1288.6 v( 37%)
EXD4 Existing delivery method (100% . _ _
travelling to depot)
50% of first-time home deliveries failed:
CDP1 CDP = railway station -80.6 -2910.6  -2991.2  (-72%)
CDP2 CDP = Tesco Extra -89.1 -2592.8  -2681.9 (-65%)
CDP3 CDP = other supermarket -38.7 -2836.7 28754  (-69%)
CDP4 CDP = Local Collect post office -84.3 -3111.2 -31955 (-76%)
Existing delivery method ) ) ' 400
EXDI (10% travelling to depot) 0 2899.4 2899.4  (-69%)
Existing delivery method ) ) _cq0
EXD2 (30% travelling to depot) 0 2255.1 2255.1  (-54%)
» Existing delivery method i i 200
EXD3 (50% travelling to depot) 0 1610.8 1610.8  (-39%)
EXD4 Existing delivery method (100% _ _ _
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The .results in Table 42 suggested that the main benefits of using various CDP home
delivery methods were earned by householders, which was in line with the findings
from Winchester study. For instance, when 20% of first-time deliveries failed, the
CDP method using railway stations reduced householders’ travelling distances by
1164.2km (85.1km increases in the cafrier distance at the same time). Those reductions
WETe even more Signiﬁcant when a significant proportion of failed first-time deliveries
occurred. For example, under the scenario of 50% delivery failure rate, the
householder distance was saved by 2910.6km By CDP method using railway stations.

Similar trends were found for the rest of CDP methods.

Another observation of Table 42 was that the CDP methods were beneficial to the
householder distance when compared to the existing methods EXD2, EXD3 and EXDA4.
That was to say, when more than 30% of households who suffered two failed
deliveries chose to collect theirl failed packages from the carrier’s depot, the distances
generated from those collection trips could be significantly reduced by using the CDP
methods. However, if the proportiori/of h_ouéeholds doing so was less than 30%, extra

kilometres would be incurred on households of using the CDP methods.

Figure 54 presents the changes in householder distance by the CDP methods compared
to each existing method. Each value represents the changes in the journey distance (in
terms of percentage) made by the CDP method compared to the respective existing
method. A negative percentage suggests that the CDP method reduced the amount of

distance travelled.
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Ll CDP = post office O CDP = Tesco Extra O CDP = railway station B CDP = supermarket
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e e o
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0,
-97%

-150% -50% 50% 150%

Householder distance changes (%) made by the CDP methods, compared to the
respective existing delivery method

Figure 54 Householder distance changes (%) made by the CDP methods compared to
the existing methods, associated with carrier delivering to 200 sample householders
across West Sussex (10)

The overall results from Figure 54 suggested that when at least 30% of householders
travel to the depot in the existing delivery method (i.e. EXD2, EXD3 or EXD4), their
driving distance could be significantly improved by the CDP methods. The greatest
reductions were achieved when the Local Collect post offices were used as CDPs (89%
reduction compared to EXD2). Those distance reductions were even more obvious
when compared with EXD3 or EXD4, with reductions of 93% and 97%, respectively.
However, if there were only 10% of households collecting their failed packages from
the carrier’s depot, the CDP delivery methods generated negative impacts on
householders. In that case, the householders experienced less kilometres when they

collected the failed packages from the carrier’s depot instead of the CDPs.

The findings were in line with the Winchester study, where the CDP methods would

function most effectively (in terms of reducing householder kilometres associated with

1% Under the four CDP options, all failed items were automatically diverted to the CDP
nearest to the household delivery addresses, and individual household who suffered
failed home deliveries travel to the CDPs to collect. The householder travel distances
are compared with the existing methods where 100% (EXD4), 50% (EXD3), 30%
(EXD2), and 10% (EXDI1) of failures are returned to the depot for collection by the
householders.

235




Chapter Six: West Sussex Study

collecting failed first-time deliveries from the depot) when 30% or more of such failed
deliveries would result in householder collection trips and Local Collect post offices

were used as the CDPs.

It was also found from Table 42 that, the impacts of the CDP methods on the carrier’s
kilometres were fairly minimal, with reductions of 10.8km (reductions of 1555.7km in
householder distance at the same time) observed when the Tesco Extra were used as
CDPs for 30% of delivery failure rate. The changes in carrier distance by using the
CDP methods are presented in Figure 55. An overall observation was that the distance
savings for carrier of using CDP method increased as the number of redeliveries to be

made increased, which was compatible with the findings from Winchester study.

Carrier distance changes (%) made by the CDP methods
compared to the existing delivery methods EXD1, 2, 3 and 4

B CDP=post office O CDP=Tesco Extra O CDP=railway station B CDP=supermarketi
30%

23%

20%
10%
0%
-10%

Carrier distance changes

-20%

-30% |
10% 20% 30% 40% 50%
Proportion of failed 1st time deliveries

Figure 55 Carrier distance changes (%) made by CDP methods compared to the
existing delivery methods , associated with carrier delivering to 200 random
households across West Sussex ('')

From Figure 55, it can be seen that the benefits on the carrier of diverting the failed
deliveries to the CDPs outweighed the dis-benefits of making re-deliveries in the

existing method, when 40% or more first-time deliveries failed. At the 10%, 20% and

"' Under the 4 CDP options, all failed items were automatically diverted to the CDP
nearest to the household delivery addresses, and carrier made 200 first-time deliveries
and a number of visits to the CDPs. Under the 4 existing delivery methods, the carrier
made 200 first-time deliveries and a number of re-deliveries, which was dependent on
the proportion of failed first-time deliveries.
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30% delivery failuie rates, the carrier kilometres were greater for the CDP methods,
indicating that the added kilometres associated with visiting the CDPs were greater
than the added kilometres associated with making the redeliveries. This was due to the
fact that the delivery round for the existing delivery method could be optimised to
include the redeliveries, whereas for the CDP method the visit to each of the CDPs had
to be made after visiting all of the delivery addresses in its vicinity, which could

. introduce the possibility of the carrier’s route containing an element of duplication.

Although the benefits of CDP methods on the carrier travelling distance appeared
fairly limited or even negative, the cost savings resulting from not having to handle
failed first-time deliveries could be significant. Similar to the analysis in the
Winchester study, based on the estimate of a potential cost of handling each failed
- package (£38.5) and the number of such failures in West Sussex, it was then possible

to quantify the overall cost savings by the CDP methods in that area.

In this West Sussex study, 200 orders were assumed to be typical during any working
day. According to the home delivery questionnaire undertaken in West Sussex, 26% of
first-time deliveries were failed. Considering there were 52 weeks a year, it was then
estimated that there were 18928 failed first-time deliveries a year in West Sussex,
resulting in £728,728 cnsts for handling those failed deliveries. Obviously, such costs
were higher than Winchester because there was a significantly more demand for home
deliveries, indicating that the CDP methods would be much more positive for the

carrier to reduce the costs of handling the failed deliveries.

The overall distances incurred in the CDP methods, in terms of carrier and householder
distances combined, were compared to each existing method (Figure 56, 57, 58 and
59). Each value represents the distance changes made by‘the CDP method compared to
the respective existing delivery method. A negative value indicates that the amount of

travelling distance was reduced by the CDP methods.

A general observatjon over the fonr figures was that the CDP methods were able to
reduce the total distance significantly, incurred in the current situations where 30% or
more of delivery failures were returned to the depot for collection by the householders.
Another observation was that the overall distance reductions made by the CDP method

increased when there was significant number of delivery failures. The findings are
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compatible with the results from the Winchester study, where the CDP methods
functioned most effectively (in terms of reducing the total driving distance) when at

least 30% of householders who experienced failed deliveries would travel to depot.

Ovenall distance changes made by the CDP methods (%)
compared to the existing delivery method EXD4

O CDP=Tesco Extra B CDP=supermarket B CDP=post office O CDP=railway station!

40% - |
20% - |
0%
20%
~40%
~60% Z
° " 56%  -56% P
-80% - -67% 73%
-100%

-64%

Overall distance changes

-76%

10% 20% 30% 40% 50%

Proportion of failed 1st time deliveries

Figure 56 Overall driving distance changes (%) made by the CDP methods compared
to the existing method EXD4, associated with carrier delivering to 200 random
households across West Sussex ('%)

The CDP methods were able to significant reduce the overall distance incurred in
EXD4 for the whole range of delivery failure rates, with maximum 76% reductions

observed when the Local Collect post offices were used as CDPs.

12 Under the 4 CDP options, all failed items were automatically diverted to the CDP
nearest to the household delivery addresses, and carrier made 200 first-time deliveries
and a number of visits to the CDPs. Under the existing delivery method, the carrier
made 200 first-time deliveries and a number of re-deliveries, which was dependent on
the proportion of failed first-time deliveries. The overall travel distances are compared
with the existing method where 100% of failures are returned to the depot for
collection by the householders (EXD4).
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Overall distance changes made by the CDP methods (%)
compared to the existing delivery method EXD3

i O CDP=Tesco Extra B CDP=supermarket B CDP=post office O CDP=railway station{
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Proportion of failed 1st time deliveries

Figure 57 Overall driving distance changes (%) made by the CDP methods compared
to the existing method EXD3, associated with carrier delivering to 200 random
households across West Sussex (13)

For the whole range of home delivery failure rates, the CDP methods were more
beneficial to the overall driving distance than the existing delivery method (EXD3),
with maximum 62% reductions observed when the Local Collect post offices were

used as CDPs.

13 Under the 4 CDP options, all failed items were automatically diverted to the CDP
nearest to the household delivery addresses, and carrier made 200 first-time deliveries
and a number of visits to the CDPs. Under the existing delivery method, the carrier
made 200 first-time deliveries and a number of re-deliveries, which was dependent on
the proportion of failed first-time deliveries. The overall travel distances are compared
with the existing method where 50% of failures are returned to the depot for collection
by the householders (EXD3).
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Overall distance changes made by the CDP methods (%)
compared to the existing delivery method EXD2

O CDP=Tesco Extra B CDP=supermarket B CDP=post office O CDP=railway station
20%

0%

-20%
-22% -22%

-40% - -33% 36% )
-38%
-43% -42%

-49%

Overall distance changes

-60%
10% 20% 30% 40% 50%

Proportion of failed 1st time deliveries

Figure 58 Overall driving distance changes (%) made by the CDP methods compared
to the existing method EXD2, associated with carrier delivering to 200 random
households across West Sussex (')

When there were 20% or more of failed first-time deliveries, the CDP methods were
able to reduce the total driving distance, with maximum 49% reductions observed

when the Local Collect post offices were used as the CDPs.

'* Under the 4 CDP options, all failed items were automatically diverted to the CDP
nearest to the household delivery addresses, and carrier made 200 first-time deliveries
and a number of visits to the CDPs. Under the existing delivery method, the carrier
made 200 first-time deliveries and a number of re-deliveries, which was dependent on
the proportion of failed first-time deliveries. The overall travel distances are compared
with the existing method where 30% of failures are returned to the depot for collection
by the householders (EXD2).
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Overall distance changes made by the CDP methods (%)
compared to the existing delivery method EXD1

0O CDP=Tesco Extra B CDP=supermarket B CDP=post office 0O CDP=railway statio;n’
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Proportion of failed 1st time deliveries

Figure 59 Overall driving distance changes (%) made by the CDP methods compared
to the existing method EXD1, associated with carrier delivering to 200 random
households across West Sussex ('°)

There could be a negative impact on the overall distance of using CDP methods when
compared to EXD1: 23% reductions observed when the Local Collect post offices

were used as CDPs and 17% increases when Tesco Extras were used.

To conclude the results in Figure 56, 57, 58 and 59, the CDP methods were most
effective in terms of reducing overall driving distance when: 1) 30% or more
householders who experienced two failed home deliveries would travel to depot to
retrieve goods; 2) 20% or more first-time home deliveries were failed. The conclusions

are compatible with the findings from Winchester study.

' Under the 4 CDP options, all failed items were automatically diverted to the CDP
nearest to the household delivery addresses, and carrier made 200 first-time deliveries
and a number of visits to the CDPs. Under the existing delivery method, the carrier
made 200 first-time deliveries and a number of re-deliveries, which was dependent on
the proportion of failed first-time deliveries. The overall travel distances are compared
with the existing method where 10% of failures are returned to the depot for collection
by the householders (EXD1).
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6.3.2. Quantifying the environmental costs of the existing delivery

system against the CDP options

The potential environmental costs associated with the carrier and householder
distances travelled in the exisﬁng home delivery and CDP options were determined
based on the emission factors for a typical diesel rigid delivery vehicle and a standard
petrol family car (Table 36, Chapter Five). In the calculation, it was assumed that: 1)
30% of first-time home deliveries would fail; 2) 100% of householders would travel to
the carrier’s depot to collect the failed packages in the existing system (87% by car); 3)
48% of householders would drive to the CDP in the various CDP scenarios. The
carrier and householder emission generated in the four CDP methods were quantified,
and compared to the existing method EXD4 (Table 43).

‘Table 43 Road transport emissions generated from the home delivery operations
serving 200 sample householders across West Sussex (')

Driving Emissions Emission reduction
Delivery Model distance (kg of carbon .
. compared with EXD4
. : (km) equivalent)
CDP = Local Collect Post 939.7 309.0 " 57.6%
office v
CDP = Supermarket 1150.1 366.0 -49.8%
‘CDP = Tesco Extra - 1246.0 381.1 -47.8%
CDP = Railway station 1063.8 341.8 -53.1%
Existing method (EXD4) 2812.5 729.5 v —

It was found that the CDP delivery methods reduced emissions by between 48% and
58%, compared to the existing delivery method. It reflected that the total distance was
- improved when using CDPs to re-direct failed first-time deliveries across rounds
serving 200 householders. From the Winchester study, it was found that the CDP

methods saved emissions by between 34% and 47%, generated from the existing

' up to 8 delivery rounds, 30% failed first-time deliveries, all householders
experiencing failed deliveries in the existing system would travel to the carrier’s depot
to collect the failed items) '
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delivery method. It can be seen that the environmental benefits of using CDPs would

increase substantially in the area where more home deliveries occurred.

6.5. Summary: Potential impacts of different CDP
networks

- This study has confirmed that a certain benefits might accrue _from using CDP options
of-Local Collect post offices, Tesco Extras, railway stations and supefmarkets chain,
compared with the existing delivery method. A network of CDPs across West Sussex
would function most effectively (in terms of reducing overall kilometres associated

with handing failed first-time deliveries) when:

o The proportion of first-time home delivery failures is over 20%;

e The proportion of householders travelling to the depot is over 30%;

» Local Collect post offices are used as CDPs; '

o Significant numbers of people would walk to their local CDP to collect a failed

delivery.

The best-case and Wérst-case scenarios for the use of CDPs are summarised in Table
44. CDPs situated at Local Collect post offices could achieve the largest reductions in
overall journey distance (76.5%) compared to the existing method. Using Tesco Extras
as CDPs could be the most effective method by making maximum 9.3% reductions in
carrier’s journey distance. The householders could achieve the most attainable
‘reductions in the travelling distance by having the failed first-time deliveries

automatically diverted to the Local Collect post offices (96.6%).
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Table 44 Best case and worst case scenarios for the use of CDPs to re-direct failed
first-time home deliveries (200 sample householders across West Sussex, with up to 8
delivery rounds)

Parameters Best case Worst case

proportion of failed first time deliveries 50% 10%
]Sa}r,(s)&?;tlon of people travelling to depot under the existing ' 100% 10%

Overall Journey Distance changes

CDP = Railway stations -71.6% 15.4%
CDP = Other supermarkets ‘ -68.8% 22.4%
CDP = Tesco Extras R -64.2% ’ 22.2%
CDP = Post offices _ -76.5% 10.0%

Carrier Distance changes

CDP = Railway stations . -8.4% 17.0%
CDP = Other supermarkets - | ' 4.0% 22.6%
CDP = Tesco Extras - 93% 15.9%
CDP = Post ofﬁces -8.8% 16.5%

Householder Distance changes

CDP = Railway stations g -90.4% , -3.5%
CDP = Other supermarkets 7-88.1% ’ 19.5%
CDP = Tesco Extras - , v . -80.5%" 95.2%
CDP = Post offices -96.6%  -65.7%
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CHAPTER SEVEN

CDP APPRAISAL USING A CARRIER

SCHEDULE IN WEST SUSSEX

7.1. Introduction.

Chapters Five and Six presented results of householder behaviour towards failed home

deliveries and theoretical networks of CDPs. The main benefits were achieved by
householders of using CDPs. There were few kilometers benefits to carrier but the
processing costs associated with home delivery failures were reduced sigﬁiﬁcantly by
diverting the failed packages to the CDPs. The computational results were generated

based on the theoretical analysis of optimising carrier’s rounds to make deliveries.

.Altematively, the CDP method could be appraised by replicating the exact carrier

rounds. In this chapter, the transport and associated environmental impacts of various
CDP networks for re-directing failed home deliveries are investigated using the

historical delivery schedules obtained from a major carrier.

Specifically, the distance savings to the carrier of having failed first-time home

deliveries automatically diverted to a local CDP nearest to the householders’ home

-were investigated. This was compared to the current system where the carrier may

make multiple re-delivery aftempts to the householder. Theoretical CDP’s using Tesco.

Extra, railway stations, Local Collect post offices, and supermarkets from the ASDA,

Morrison, Sainsbury’s and Waitrose chains combined have been modelled. These

outlets would potentially be able to receive packages in a secure area, manage their
storage and through a web based communication system, liaise with the customer via

email, text message to arrange collection.
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7.2.  Objectives

The research objectives were to:

. Quantify the transport and environmental costs of carrier in the existing

~ delivery method and the CDP method by simulating the real carrier
delivery operations on a typical working day -in October, 2006 using

RouteLogix as a base tool,

) Quantify the transport benefits to the carrier of having the failed 1% time

home deliveries auiomatically diverted to a range of local CDPs;

. Project the modelling results of the existing delivery operations in West

Sussex for all households over a 12-month period,;

*  Identifying the practical issues when setting up a CDP system, for example,

location problem and capacity issue.

7.3. Background data analysis — A carrier operation in

West Sussex

The delivery schedules from an international carrier company representing one week’s
operation across West Sussex, Hampshire, East Sussex and Surrey (Figure 60) (43559
consignments) were obtained. The database contained the detailed ‘householder
delivery information from 10™ October to the 16™ October 2006, which was taken to
represent typical non-peak operations over one week. A consignment was defined as a
delivery to the receiver’s address and within one consignment, there could be more

than one item. The 43,559 consignments made were served by 1243 delivery rounds.

The delivery trips started from one of three local carrier depots serving West Sussex,

located at Alton, Crawley and Southampton with majority of the deliveries being made
between 09:00 and 16:00. The receiver’s signature was requiréd at the point of
delivery and in the event of first-time failures(, (after potentially multiple attempts on
the same round) the carrier would leave a notice at the receiver’s address stating that
the delivery had been attempted and the consignment had been taken back to the depot.

The carrier would then try to make one more attempt on the following day. Additional
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costs could be incurred by the householder for any subsequent re-delivery attempts for

returning the consignment to the consignor.

Figure 60 presents a map showing the locations of the 43,559 delivery addresses
visited during one week in October 2006 relative to the three depots located in

Crawley, Southampton and Alton.
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Figure 60 43,559 householders across West Sussex, Hampshire, East Sussex and
Surrey (white circle) and 3 depots (red flags) identified from the carrier database over
a Week (10th October 2006 — 16th October 2006)

7.3.1. Consignment sizes and characteristics

The database showed that of the consignments destined for households in West Sussex,
14938 originated from the Crawley depot, 13865 from Southampton and 9769 from
the Alton depot during the sample week. There was an average of 2.3 items per
consignment with an average consignment weight of 2.3 kg. The average number of
weekly consignments delivered to each postcode sector was 75 and the average count
of households per postcode sector in West Sussex is 77 (National Statistics Postcode
Directory, 2006). From this, it was estimated that the average household received 0.97

consignments over a week.
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A 3 by 7 homogeneity Chi-square test (Table 45) showed that there were significant
differences in the number of consignments emanating from each depot (Alton,

Crawley and Southampton) during the sample week (y2 =61.68 and %2 (0.05) 12df =

21.03). Significantly more consignments were delivered from Crawley and
Southanﬁpton during the working days (10/10/2006, 10/11/2006, 10/12/2006,
10/13/2006 and 10/16/2006). | - '
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Table 45 Homogeneity Chi-square Test of Consignments made from 3 Depots over a
Week (43559 consignments starting from Crawley, Southampton and Alton depots

from 10th October 2006 to 16th October 2006)

Date Depot Obs;rved Exp;cted Obs-Exp Sig. Proportion
10/10/06 Crawley 2541 2603.54 -62.54 1.50 2.44%
10/10/06 Alton 2027 1950.65 76.35 299 | 4.85%
10/10/06 Southampton 2871 2884.81 -13.81 0.07 0.11%
11/10/06 | Crawley 3253 3191.51 61.49 1.18 1.92%
11/10/06 Alton 2391 2391.18 -0.18 0.00 0.00%
11/10/06 Southampton 3475 1353631 -61.31 1.06 1.72%

12/10/2006 | Crawley 3215 3167.71 47.29 0.71 1.14%
! 12/10/2006 | Alton 2341 2373.34 -32.34 0.44 0.71%
12/10/2006 | Southampton 3495 3509.94 -14.94 0.06 0.10%
13/10/2006 | Crawley 3285 3256.26 28.74. 0.25 0.41%
13/10/2006 Alton 2448 2439.69 8.31 0.03 0.05%
13/10/2006 | Southampton 3571 ' 3608.05 -37.05 0.38 0.62%
14/10/2006 | Crawley 230 247.44 -17.44 1.23 1.99%
14/10/2006 | Alton 144 | 185.39 -41.39 9.24 14.98%
14/10/2006 | Southampton 333 274.17 58.83 1262 | 20.46%
15/10/2006 | Crawley 30 25.55 4.45 0.78 1.26%
15/10/2006 | Alton 0 19.14 -19.14 19.14 31.03% |
"15/10/2006 | Southampton 7 43 28.31 14.69 7.62 12.36%
16/10/2006 | Crawley 2691 2752.98 -61.98 1.40 2.26%
16/10/2006 | Alton 2071 2062.62 8.38 0.03 0.06%
16/10/2006 | Southampton 3104 3050.40 . 53.60 0.94 1.53%
SUM —_ 43559 43559 0 61.68 100%
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7.3.2. Delivery characteristics

Across the three depots, 38572 postcodes within West Sussex were delivered to during
the sample week through 989 delivery vehicle rounds. The road distances between the
38572 delivery postcodes and their respective depots were calculated using Microsoft

MapPoint (Table 46).

Table 46 Mean road distance from each of the 38572 postéodes in West Sussex to
their respective serving depots (Crawley, Southampton and Alton)

Mea“(]?nif)‘a“ce Std. Dev.
(li)ei;s)toatnce to Crawley‘ 34.62 1921
?;ﬁ:;ﬁ;?on depot 72.88 . 3671
Distan\ce to Alton depot 61.05 | 56.26

An One-way Analysis of Variance test showed that thére were significant differences
in the mean distance travelled to the delivery addresses by the carrier’s vehicles
emanating from each of the three depots (F=3611.639, F(0.05)=3.84, MSe=3.79E+06
and P=0). A Subsequent Scheffé multiple range test (Table C-5, Appendix C) showed
that the Southampton depot (mean distance = 72.88km) was significantly further away
from its catchments delivery area compeired to the Alton depot (mean distance =

61.05km) and Crawley depot (mean distance = 34.62km).
7.4. Methodology

It was considered too complex to replicate the West Sussex home delivery operations
involving all 43559 consignments emanating from the 3 depots. Consequently, the
home delivery operations, focusing on the failed first-time deliveries originating from
~ one depot over one working day were identified and modelled in this research. Based
on the modelled results, the annual carrier transport activities associated with home

deliveries across West Sussex were projected.
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7.4.1.  Choice of depot for detailed modelling

The 38572 consignments destined for households in West Sussex over the sample
week were spread across 37 postéode districts covered by 989 delivery rounds. The
Crawley depot served most householders in West Sussex and was selected as the depot
to be modelled in the research. Delivery rounds made over the weekend of 14™ and
15" ‘October 2006 were not considered in the research because the number of
consignments delivered was significantly less than during the working week.
Consequently, 13581 consignments ‘across 348 delivery rounds were selected over 5
working days (10%, 11", 12", 13 and 16™ October 2006, Table 47) including details

of the failed first-time deliveries by round.

Table 47 Number of consignments emanating from the Crawley depot among 13581
consignments over 5 working days (10th, 11th, 12th, 13th and 16th October 2006)
serving households in West Sussex

Delivery Date | No. of consignments No';;ig:ﬁ:;:: ttsime Delivery failure rate
10/10/2006 2307 6 . 0.26%
11/10/2006 | 2902 13 0.45%
12/10/2006 2942 16 0.54%
13/10/2006 2934 15 0.51%
16/10/2006 2496 24 0.96%

SUM 13581 74 S —

Table 47 suggested that the carrier had very few failed deliv'eries during those §
working days. This was because the delivery options provided by the carrier database
were speed delivery, which was constrained by the time requirements. People paid
extra for the speed delivery thus were supposed to be home to receive it. As it
produced the greatest number of failed deliveries, the data from the 16™ October 2006
was focused on in this analysis. On this day, 2496 consignments across 55 delivery
rounds were scheduled and amongst these, 13 delivery rounds experienéed failed first-

time deliveries.

251




Chapter Seven: Carrier Data Modelling

7.4.2.  CDPs selected for the modelling work and round design

The CDPs modelled here were 1) Tesco Extras, 2) Local Collect post offices, 3)
railway stations, and 4) other supermarkets from the ASDA, Morrison, Sainsbury’s
and Waitrose chains combined. The strategy for carrier to visit the CDPs on a round

was described in Section 5.3.2, Chapter Five.

Figures 61, 62, 63 and 64 present maps showing the locations of the 2496 delivery
addresses, 12 Tesco Extras, 46 railway stations, 152 post offices offering the ‘Local
Collect’ service and 53 other supermarkets from the ASDA, Morrison, Sainsbury’s and

Waitrose chains across West Sussex, respectively.
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Figure 61 Map showing the 2496 consignments (white circles) and 12 Tesco Extras
(green triangles) in West Sussex
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Figure 64 Map showing the 2496 consignments (white circles) and 152 post offices
offering the ‘Local Collect’ service (yellow triangles) in West Sussex

Through the unique consignment ID, the carrier databases provided the delivery
address, delivery times for both successful and failed attempts and the consignments
originating depot. The actual consignment delivery order making up the round was
made available and replicated using DPS RouteLogix routing and scheduling software.
The failed first-time deliveries were manually inserted at the point where the CDP was
to be visited. The failed first-time deliveries were automatically diverted to the nearest
CDP relative to the respective householders’ locations after all the delivery attempts
were made in its catchment area. In order to illustrate this procedure, the home
delivery operations associated with one single vehicle round on the 10" October 2006

are shown in Table 48 and Figure 65.
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Table 48 Delivery order for one vehicle round emanating from the Crawley Depot on
the 10th October 2006 (failed first-time consignments are highlighted in yellow and
successful re-deliveries of failed consignments highlighted in green)

] ' S PELENETR

92154353 DELIVERED SIGNED RH10 8 10/10/2006 08:12:00
74618590 FAILED ATTEMPT RH11 OP 10/10/2006 08:25:23
33147910 DELIVERED SIGNED RHI11 0PR 10/10/2006 08:36:00
60775833 DELIVERED SIGNED RH11 0PJ 10/10/2006 08:41:00
73562866 DELIVERED SIGNED RH11 0PW 10/10/2006 08:44:00
90900105 DELIVERED SIGNED RH11 0PQ 10/10/2006 08:49:00
65137283 DELIVERED SIGNED RH11 OPH 10/10/2006 08:53:00
75871768 DELIVERED SIGNED RHI1 7XA 10/10/2006 09:08:00
94727747 DELIVERED SIGNED RHI11 0 10/10/2006 09:12:00
94882606 DELIVERED SIGNED RH11 7XA 10/10/2006 09:12:00
41880519 DELIVERED SIGNED RHI11 7SU 10/10/2006 09:15:00

793200 DELIVERED SIGNED RH11 7XX 10/10/2006 09:26:00
65334715 DELIVERED SIGNED RHI11 7XN 10/10/2006 09:31:00
65351685 DELIVERED SIGNED RHI17 10/10/2006 09:31:00
75561641 DELIVERED SIGNED RHI1 7XA 10/10/2006 09:42:00
64706769 DELIVERED SIGNED RHI11 7XN 10/10/2006 09:43:00
68284642 DELIVERED SIGNED RH10 9XA 10/10/2006 09:53:00
61509022 DELIVERED SIGNED RHI11 7RS 10/10/2006 10:00:00
76126478 DELIVERED SIGNED RHI11 8HW 10/10/2006 10:14:00
99277530 DELIVERED SIGNED RHI11 6EB 10/10/2006 10:22:00
75329358 DELIVERED SIGNED RHI11 8 10/10/2006 10:25:00
73127490 DELIVERED SIGNED RH11 8PL 10/10/2006 10:25:00
68286483 DELIVERED SIGNED RH11 8QX 10/10/2006 10:40:00
89981285 DELIVERED SIGNED RHI10 6BG 10/10/2006 10:45:00
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472932 FAILED ATTEMPT RH10 6HQ 10/10/2006 10:54:14
49446879 DELIVERED SIGNED RH10 6LW 10/10/2006 11:02:00
60733020 DELIVERED SIGNED RH10 6QQ 10/10/2006 11:10:00
60733027 DELIVERED SIGNED RH10 1IRP 10/10/2006 11:10:00
94293327 DELIVERED SIGNED RH10 5BQ 10/10/2006 11:17:00
65985493 DELIVERED SIGNED RHI11 9BP 10/10/2006 11:30:00
65176565 DELIVERED SIGNED RHI11 9 10/10/2006 11:30:00
81166975 DELIVERED SIGNED RHI11 9 10/10/2006 11:30:00
74290184 DELIVERED SIGNED RH11 9NT 10/10/2006 11:38:00

The yellow-highlighted consignments represent the day and time of the first-time

failed delivery attempts. The green-highlighted consignments represent the final

successful delivery times and days of these previously failed deliveries. This complete

delivery sequence was constructed using two databases provided by the carrier and

enabled the travel distance and time associated with the current delivery operation to

be estimated using RouteLogix.
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Figure 65 Current visiting sequence (illustrated by the numbered squares) of one
delivery round on 16th October 2006 commencing at 08:12 and finishing at 15:06
highlighting the redeliveries for the failed first-time consignments

To replicate the current delivery sequences associated with the 55 rounds in

RouteLogix, the following settings were used:

. Maximum working time is 9 hrs per LGV (Road Transport Directive, 2004);

. Maximum continuous driving time is 4.5 hrs (Road Transport Directive,
2004);

- Drop-off time of 5 minutes per householder address (MIRACLES, 2005);
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= Delivery time of 5 minutes at the CDP (Collectpoint PI;C, 2002);

*  Householder’s collection time of 5 minutes at the depot, or local CDP
(Collectpoint Plc, 2002); ‘

. LGV’s average driving speed in the delivery area is 30 km/hr (‘Departmentv
for Transport, 2004, 2004). '

Based on the simulation results, the trévelling distances associated with the existing
delivery method were calculated and the environmental impacts accessed. It was
assumed that the simula;cion results from tuhe/ 16™ October 2006 were an accurate
reflection of a typical delivery schedule, and that the carrier’s travelling distances

could then be projected using this over a 12-month period.

[Ny

- .5, Results

7.5.1. Quantifying the hoﬁseholder travel distance to the CDPs

The road hdistance from each of the 2496 postcodes to the modelled CDPs was
calculated using Microsoft MapPoint. This was based on the quickest route distance

between the householder’s origin postcodé and the CDP postcode (Table 49).

Table 49 Road distance (km) from each of the 2496 householder postcodes to each of
the CDPs (12 Tesco Extras, 46 railway stations, 152 post offices offering ‘Local
Collect’ and 53 other supermarkets) in West Sussex

Average one-way road distance to CDP Meanl:)I[iIStance Std. Deyv.
Tesco Extra 5.34 348
other supermarket chains | 3.07 3.22
Local Collect post ?fﬁce ' | 1.43 1.81
railway statioﬁ 281 3.18

An One-way Analysis of Variance test showed that there were signiﬁéant differences
in the mean distance travelled to the CDPs from the householder’s origin points
(F=89.768, F(0.05)= 3.843, MSe=602.143 and P= 3.85E-21). A subsequent Scheffé
Multiple range test (Table C-6, Appendix C) indicated that on average, the

householder lived significantly further away from a Tesco Extra (mean distance=
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5.34km) but significantly closer (1.43km) to a post office offering ‘Local Collect’
compared to the other CDPs. |

7.5.2. Quantifyihg carrier travel distances in the existing delivery

System against the CDP options

The existing delivery method was modelled using\RouteLogix, with the carrier’s
vehicles starting and ending their rounds at the depot in Crawley. All 2496 delivery
addresses were served by 55 vehicles during the sample week according to the delivery
sequence supplied. The theoretical CDP delivery method was then replicated using
RouteLogix with the failed first-time deliveries being automatically diverted to the
nearest CDPs relative to the households’ locations. The results in terms of carrier .

kilometres and emissions were then compared between the two systems.

The carrier kilometres associated with the delivery operations for the 55 delivery
rounds (2496 consignments) on the 16™ October 2006 by the current method and the

theoretical CDP networks are shown in Figure 66.

8,000
7,985.5

7,980

7,960 - 71,951.9 7,951.1

7,939.3
7,940

7,920
7,903.1

Existing method CDP = CDP = CDP = CDP =
Tesco Extra  supermarket post office - railway station

7,900

Carrier driving distance (km)

7,880

7,860

Figure 66 Carrier driving distances on a typical working day (55 delivery rounds\
across 2496 delivery addresses) '

" The carrier’s current daily kilometres associated with making the deliveries and re-
deliveries was estimated by RouteLogix to be 7,986km and among those 55 delivery

rounds, 13 of them experienced failed deliveries. The variability in the carrier round
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distance when incorporating the theoretical CDP networks into the operation is shown

in Table 50.

*

Table 50 Vériability in carrier driving distance per round among the 13 rounds on the

16/10/06 which experienced failed first-time deliveries

Min Max Mean
Num of Round Round Round Std. D
Rounds Distance Distarnce Distance - eV
km km km 7
Existing method 13 101.1 276.8 161.8 49.4900
CDP =Tesco 13 90.0 2757 153.7 48.7214
CDP = Supermarket 13 . 85.5 280.5 153.6 51.1305 -
| CDP = Post Office 13 7 81.3 277.3 149.9' 50.9889
'CDP = Rail Station 13 83.1 279.6 152.79 51.6632

An One-way Analysis of Variance test showed that there were significant differences
in the carrier mileage between the five-home delivery methods (F=1477.385, F (0.05)
= 3.858, MSe=1773.505 and P=1.1E-157). A subsequent Scheffe Multiple Range Test

(Table C-7, Appendix C) indicated that the mileage associated with the current .

delivery and re-delivery method was significantly longer compared to any of the CDP

methods, if they were used to re-direct failed first-time home deliveries.

As can see from Figure 66, the carrier distance in a typical working day was reduced
by introducing the CDP concepts. The carrier experienced shorter driving distance
when the failed first-time deliveries were diverted, to either the Tesco Extras
(7,951.9km, 0.42% reduction), railway. stations (7,939.3km, 0.58% reduction), and
supermarkets combined (7,951.1km, 0.43% reduction). The most significant savings
were derived when the Local Collect CDP network was used when the carrier driving

distance across 55 rounds was 7,903.1km (an 82km reduction, 1.03% reduction).

Based on these carrier travelling distances and an assumed vehicle operating cost, the
transport costs associated with the existing delivery method were calculated.
According to the UK Freight Transport Association (2007), the operating costs for a
typical rigid delivery vehicle (over 3.5 fonncs) are £0.74 pervkm, which include all

standing and running costs as well as an allowance for overheads. The carrier transport
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costs for the existing method in a typical working day were estimated to be £5,892 '
while the transport costs associated with the CDP methods were estimated to be £5,867
(Tesco Extras); £5,858 (railway stations); £5,866 (supermarkets combined) and £5,831

when Local Collect post'ofﬁces were utilized.

If the results from this sample day could be taken as representing typical operations,
then over a 12-month period (260 working days, Monday to Friday), involving 14300
delivery rounds across all the consignments made in West Sussex, 2,027,168km might
be travelled. According to the computational results, the CDP methods could reduce
~ the carrier driving distance in a typical working day by between 0.42% and 1.03%.
Over a 12-month period, the carrier distance could therefore be reduced between

8,530km and 20,918km, equivalent to a saving of between £6,293 and £15,433.

Although the benefits to the carrier in terms of vehicle kilometrés reduction resulting
from introducing the CDP delivery 'system appear limited, the cost savings resulting
from not having to handle failed first-time de]ivefies could be more significant.
According to IMRG (2006), it was estimated that a carrier might incur costs of £38.50
for each delivery failure. Similar to the cost analysis in the Winchester and the West
Sussex study, the costs savings on carrier associated with handling homé delivery
failures are presented here. According to the carrier data, there were an average of 14.7
(round to 15) failed first-time deliveries in a typical ‘working day. If the results from
the carrier database could be taken as representing typical operations, then over a week
there were 75 failed first time deliveries (5 working days from Monday to Friday),
which may result in a re-delivery on the next working day. Consequently, over a 12-
month period, it was estimated that there were 3900 failed first time deliveries. By
introducing a CDP delivery method, between £40,950 (if the minimum failed delivery
cost of £10.50 is assumed) and £150,150 (if the maximum £38.50 is assumed) could be
saved annually by the carrier throilgh the use of CDPs.

7.5.3. Quantifying the environmental costs of the existing delivery .

system against the CDP options

The possible environmental benefits resulting from the CDP methods were estimated
based on the carrier driving distances and various emissions factors related to rigid

diesel delivery vehicles (Table 51).

262




Chapter Seven: Carrier Data Modelling

" Table 51 Road Transport Emission Factors, 2005

Emission Factors Diesel‘Enlgfllliev; rlz](;,\sl;;c?:eS tonnes)
Cco, gkm 268

C ' . | gkm 73

Me£hane g/km . - 0.00265

NO g/km ‘ 0.01

Carbon Monoxide g/km ' ©0.48

NO, g/km ’ 0.187

Non Methane VOC g/km 0.14

Source: National Atmospheric Emissions Inventory NAEI, UK, 2005.
The emissions from the CDP home delivery models are summarized in Table 52.

Table 52 Road transport emissions on a typical working day (55 delivery rounds
across 2496 delivery addresses in West Sussex)

Carrier Driving Emissions Emissidn reduction

Delivery Model . distance tonne of carbon compared with

km equivalent existing method
CDP =Local Collect Post 7.903.1 : 2707 - 1.03%
office , :
CDP = Supermarket 7,951.1 2.723 ' 0.43%
CDP =Tesco Extra 79519 . 2.724 - 0.42%
CDP =Railway station 79393 2719 0.58%
Exisﬁng method. 7,985.5 2.735 -

These results showed that the CDP delivery method had a mainly positive impact on
emissions, reﬂecting the fact that total distances travelled were reduced. The daily
emissions were reduced by between 11 and 28 kg of carbon equivalent. Assuming the
carrier has a regular delivery service every working day and the 55 delivery rounds per
day are typical, it was projected that over a 12-month period, the carrier emissions

could be reduced by between 2.86 tonnes and 7.28 tonnes of carbon equivalent through
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the use of a CDP system. There Woﬁld also be a potential emissions reduction resulting
from householders choosing to walk/cycle to the CDP instead of travelling by

motorized transport (covered in Chapter Five and Six).
7.6.  Economic feasibility of CDP system

One of the obstacles faced by all the CDP systems is cost. Customers don’t tend to pay
£100 or more for the reception boxes, for example; the price for Hippobox is £194. It
is even more expensive to implément the communal reception boxes, such as BearBox
and ByBox for custonhers. The initial sef-up fee for each BearBox is around £400 with
£18 rental per week (www.bearbox.com). The economic feasibility of such unattended
reception boxes have been explored by Punakivi ef al. (2001), which suggested that
1000 EUR investments per customer would last 8-10 years before it \;vas paid back. In
a consumer market, it is difficult to persuade people to buy such expensive products

they may not frequently use.

Since custdmers are not expected to pay more for parcel delivery in the e-commerce
market, carrier companies and e-retailers have to pay more to use the innovative
delivery channels as part of alternative delivery options provided to the customers. For
‘example, the DHL PACKSTATION service is free for registered customers. Kiala
charges around £2 per customer to use its service. At the same time, carrier needs to
pay around £1000 service fee for the CDP service provider (MIRACLE, 2006). Due to
the extensive investments and limited market segment, several CDP service providers
have stopped working. For example, Collectpbint\ once was a byword in the home
shopping market for unattended delivery, operating pick-up points through a network »
of third-party outlets such as convenience stores and petrol station forecourts, and also
expanded into the B2B market. Unfortunately, like others in this sector, it has ceased

its business and has récently been taken over by RedPack Network Inc.

Concerning the 'implementafion' of the CDP hardware‘ and possibly a shpporting
electronic communicating system, the costs for CDP system could differ heavily. For
example, Kiala invested €5 million in setting up its technological platform. Kiala’s
success indicates some potential successful factors when setting up such mechanism.
Carefully monitoring the investments and managing partnership among retailer,

service providers and carrier companies, the CDP service is possibly able to survive
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considering the promising future of home delivery market and people’s increasing

demand for solving the failed home deliveries.

The simulation results of this study siuggested that there were limited improvements in
the carrier travel distance through the use of CDPs (Figure 66). However, the
“significant cost savings could be achieved associated with not having to deal with the
home delivery failures (Section 7.5, Chapter Seven). Based on the carrier exact
delivery schedule on a typical day, 13 of them experienced failed deliveries among
those 55 delivery rounds across 2496 delivery addresses in West Sussex. It is then
estimated that additional daily £500.5 associated with handling those delivery failures
is imposed on the carrier, considering that a carrier might incur costs of £38.50 for
each delivery failure (IMRG, 2006). Assume the operations in the modelled working
~ day are representative, the cost savings for one carrier in on/e year would be £136,619.6

across West Sussex (5 working days from Monday to Friday and 52 weeks a year).

The computational results are generated based on one carrier database. According to
the UK Competition Commission (2002), Parcelforce, DHL and TNT are the top three
parcel carriers in the UK, accounting for 50% of total home delivery market share
(Table 6). Assuming that the carrier which was modelled in this research is a typical
carrier and all leading carriers have the similar operations in West Sussex since they
have similar size and type of operations, the overall cost savings associated with home
delivery failures would be around £410,000 a year in West Sussex for all the three:
leading carriers. Those savings in operational cost as well as the increases in customer
satisfaction should be able to overcome in the medium term the expenses for the
installation of a CDP service. For example, Kialav(launched in Belgium in 2000) has
justified its initial investment (€5 million) with turnover growing by 170% to €16.3

million since 2004.
Several other factors when setting up the CDP need to be considered:
. Location

The location choice should be based on the consideration of ’where are the most
frequent places by the users?’. Several promising places were proposed by the CDP
service providers, including superstores, newsagents, petrol station, post office,

convenience stores, business parks, shopping centres.
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The questionnaire survey undertaken in this research also asked people where the most
suitable CDP location is. 46% of them prefer post office and 30% of them prefer

convenience store.
» Types of goods

The CDP system is used to handle small products including books, DVDs, CDs,
computer software, tickets and clothing, which would not fit th.rou'gh a letterbox or
items that required a signature. It is unlikely to be suivtable' for handling groceries
because this would require large refrigeration space, and large, heavy parcels as these
require significant storage space since convenience stores tend to have limited free

storage capacity.
. _ Technical requirements

Facilities often needed for the implementation of a CDP system normally include

electrical power, telephone access, modem, and 24-hour accessibility. .
. Service charge

A survey undertaken by Peter Brett Associates (2005) suggested that an average
‘charge of £1.15 was acceptable for the potential customers (Table 53).

Table 53 Acceptable payments for the CDP service

Charge Number of responses Percentage
Free 296 54.5 1.%
50p 25 | 4.60%
£1 79 14.55%
£2 52 | 9.58% |
£ 34 |  6.26%
£4 3 | , - 0.55%
£5 42 _ 7.73%
£7 4 0.74%
£10 8 _ | 1.47%
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Source: Sustainable Deliveries, home deliveries survey analysis, Peter Brett Associates,

2005.

Currently Kiala charges customer €3.99 per delivery and DHL PACKSTATION is free

for the registered customers.
. Capacity issue

For most of the existing CDP premises, a reasonable storage space is required. For

example, an area of 3 x 2.5 x 2.5 m (width/depth/height) is necessary to set up a DHL

PACKSTATION in Germany. Kiala point needs space of 2m wide x 2m high for the

box.

The historical delivery schedule obtained from a major carrier in West Sussex
suggested that there was an average of 15 failed first time deliveries in a typical
working day (Section 7.3, Chapter Seven). If the. results from the carrier database
could be taken as representing typical operations, then over a we.ek there were 75
failed first time deliveries (5 working days from Monday io Friday), which may result
in a re-delivery on the next working day. Assuming that the carrier which was
mddelled in this research is a typical carrier and all leading carriers have the similar
operations in West Sussex (DHL, Parcelforce and TNT) (UK Competition
Commission, 2002), it is predicted that those three leading carriers will divert 225

failed 1% time consignments to CDPs weekly.

The CDP outlets modelled in this research included 19 Tesco Extra supermarkets, 55
railway stations, 152 post -offices with ‘Local Collect” service and 104 other
supermarkets from ASDA, Morrison, Sainsbury’s and Waitrose chains combined in
West Sussex. Assume that all customers are evenly spread among the CDPS. Hence for
the 225 failed consignments, each Tesco Extra will receive an average of 12
consignments pef week, with 5 packages being received by each railway station, 2

received by each Local Collect post office, and 3 received by each supermarket.

The exact delivery information of the carrier which was modelled in this research
suggested that there was an average of 2.3 items per consignment. The average weight
of each consignment was 2.3 kg, indicating that a normal package'could be small in

terms of weight. A consignment was defined as a delivery to the receiver’s address and
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might consist of more than one item. The items could be of varying size but each
consignment would require only one stop. CDPs are used to hgndle small packages;
however, little evidence has-suggested the average size of packages handled by CDP
~ service pro{/iders. Hence, the maximum package size required by Collectpoint was
assumed here, 0.75m by 0.75m by 1m (Collectpoint, 2005). Based on the weekly
number of failed packages received by each CDP outlet and the maximum size of
package required by the CDP service provider, the storage space for those failed
packages could be estimated. For example, each railway station will receive 5 failed
home deliveries a week, taking up to 2.8 m?, or each Tesco Extra will receive 12
deliveries per week, taking up to 6.8 m’. This indicates that the capacity issue should

not be a problem for the CDP outlets modelled in this research.

To evaluate the feasibility of a CDP scheme, several scenarios associated with various
first-time delivery failure rates and CDP take-up levels are discussed here (Table 54).
Here, the Royal Mail ‘Local Collect’ service was used as CDP example. Royal Mail
sorting office acted as the carrier’s depot where the postman’s daily round starts and
finishes. Maximum size of a package (0.75m by 0.75m by 1m) was used in the
analysis as the worse-case scenario in terms of CDP capacity. All the failed home
deliveries were returned to the sorting office and a notification card left with the

householder advising of re-delivery/persdnal collection options. These are:

m Contact the carrier and arrange a re-delivery to the home address or
work/alternative address at a mutually convenient time during normal working

hours (Monday to Saturday);
s Travel to the Royal Mail sorting office personally to collect the package;

s Contact the carrier and arrange a re-delivery to a post office offering the ‘Local

Collect’ service (see Section 2.2.5).

In the analysis, the proportion of people travelling to the Local Collect post office to
collect a package (CDP take-up level) was modelled as a variable parameter.
According to the responses from West Sussex survey (Question C6), 7% of households
were collecting their failed packages from Local Collect po'st offices with 31%
travelling to the carrier’s depot. In the questionnaire, people were also asked whether

~ they would take the CDP service and 79% of respondents were positive (Question D3).
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It was then assumed that potentially 79% of households would be CDP users.

Consequently, a range of parameter values for CDP take-up level were considered in

Table 54 (10%, 20%, 40%, 60% and 80%). Furthermore, the proportion of first-time

delivery failure rates was also modelled as a variable parameter in the analysis.

Table 54 Feasibility analysis of CDP scheme under various first-time delivery failure
rate and CDP take-up levels, 2496 (round to 2500) consignments were assumed to be

typical for one single carrier a day in West Sussex. Assume all leading carriers have
the similar operations across West Sussex (DHL, Parcelforce and TNT). Each package
takes up to 0.75m by 0.75m by 1m as the worse case scenario.

Scenario | Scenario | Scenario | Scenario | Scenario

1 2 3 4 5
Average number of ﬁrs.t-tlme deliveries 2500 2500 2500 2500 2500
a day made by one carrier
Total number of ﬁrst-tlme dellYCrlCS a 7500 7500 7500 7500 7500
day made by three leading carriers
No. of Local Collect post offices 152 152 152 152 152
CDP take-up level('") 10% 20% 40% 60% 80%
10% of first-time delivery failure rate
No. of packages diverted to all Local
Collect post offices a day i 120 00 2 g
No. of packages to each Local Collect 0.5 1.0 20 30 39
post office a day ; ' i § 3
Storage space required for each Local
Collect post office a day (m®) 0.3 A i b %o
20% of first-time delivery failure rate
No. of packages diverted to all Local 150 300 600 900 1200
Collect post offices a day
No. of packages to each Local Collect 1.0 20 39 59 79
post office a day 3 } i : :
Storage space required for each Local 06 11 22 33 44

Collect post office a day (m’)

"7 The percentages of households using the CDP service. Various take-up levels were
considered in this research. It should be noted that the CDP take-up level determines
the number of failed first-time deliveries which will be diverted to the CDPs. For
example, under the scenario of 10% of first-time delivery failures and 20% of CDP
take-up level, 50 packages will be diverted to CDPs.
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Scenario | Scenario | Scenario | Scenario | Scenario

1 2 3 4 5
30% of first-time delivery failure rate
No. of packages diverted to all Local
Collect post offices a day 438 450 o 1490 £ag
No. of packages to each Local Collect
post office a day 1.5 3.0 5.9 8.9 11.8
Storage space required for each Local
Collect post office a day (m?) 0.8 o o 59 Bt
40% of first-time delivery failure rate
No. of packages diverted to all Local 300 600 1200 1800 2400
Collect post offices a day
No. of packages to each Local Collect 20 3.9 79 118 15.8
post office a day
Storage space required for each Local
Collect post office a day (m?) Lt o e 9 A3
50% of first-time delivery failure rate
No. of packages diverted to all Local 375 750 1500 2250 3000
Collect post offices a day
No. of packages to each Local Collect 25 49 99 14.8 19.7
post office a day
Storage space required for each Local 14 28 56 8.3 11.1

Collect post office a day (m’)

The results in Table 54 suggested that the most challenging scenario for CDP capacity

was that 50% of first-time deliveries were failing and 80% of householders were using

Local Collect post offices as CDPs, with 20 packages being received by each Local

Collect post office per day (equivalent to 11 m® storage spaces). This should not be a
y (eq

problem for the Local Collect post office branch. According to the CDP trial

undertaken in Nottingham (Department for Transport, 2004), the highest volume of re-

delivered items received by one Local Collect post office was around 20 per day. On

average, around five items were re-delivered to each branch a day. The items targeted

by the trial were either items that required a signature and parcels larger than the
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mailbox. However, capacity issues, in terms of storage space at the Local Collect post

office branches, didn’t occur in the trial expect during the seasonal shopping rush.

Capacity problems due to obvious seasonal factors could be solved in two ways: 1) A
reminder card could be sent to the customers, reminding them that their parcels had not
been collected yet. By doing this, customer may be able to collect the goods soon and
the storage space may be released. 2) A planning system is suggested so that some of
the items could be redelivered to neighboring CDP premises which received less

parcels.
7.7. Summary

Using the real operating data from a carrier on a typical working day in October 2006,
the computational results presented in this chapter have validated the theoretical
analysis based on the West Sussex survey data. The existing home delivery operations
for 2496 consignments were simulated by means of a routing and scheduling software,
RouteLogix. Using the routing sfrategy proposed in Chapter Five, the delivery
operations for the CDP method were modelled by diverting the failed first-time
deliveries to Tesco Extras, post offices offering the ‘Local Collect’ service, railway
stations and other supermarkets from ASDA, Morrison, Sainsbury’s and Waitrose
chains combined. It was found that the CDP method could reduce the carrier delivery
distance by bet_yveen 0.42% and 1.03% (reducing daily carrier vehicles emissions by
between 11 and 28 kg of carbon equivalent). It is in line with the results in Chapter Six,
indicating that the CDP method is more cost efficient when the proportion of failed
first-time deliveries is significant. It was projected that over a 12-month period, the
carrier emissions could be reduced by between 2.9 tonnes and 7.3 tonnes of carbon

equivalent through the use of CDPs to drop failed first-time deliveries.
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CHAPTER EIGHT

CONCLUSIONS AND LIMITATIONS

8.1. Thesis summéry and key findings

The home shopping and home delivery service offers the opportunities for customers
to purchase goods from home and receive deliveries to their home rather than having
‘to travel to the high-street stores. Home delivery issues have been explored in
numerous academic publications and are 'very important in logistics and retailing
literature. This thesis has identified the transport and environmental implications of
home delivery operations particularly for small packages, where there has been very
limited research. Of major concerns are the home delivery failures when no one is
home to receive the package(s). The impacts of failed first-time home deliveries on
additional carrier journeys (repeat deliveries), or householder trips to retrieve the failed
goods have been assessed in this research. The Collection/Delivery Points (CDP)
concept emerges as one of the solutions to deal with those delivery failures, using
Convenience Stores, petrol stations, post offices etc. as the alternative addresses to
receive the deliveries. This study appraises the transport impacts of various CDP
networks on carriers and householders. The CDP networks modelled in this research
were Tesco Extras, post offices offering a ‘Local Collect’ service, railway stations and
- the supermarket chains with ASDA, Morrison, Sainsbury’s and Waitrose chains

combined.

A six-step research method was developed in this study (Chapter Three). Various>
home delivery methods were identified from the literature in the first research step.
The second stage consisted of conducting two home delivery surveys in two areas
(Winchester and West Sussex, respectively), in order to reach a wide cross-section of

householders and identify their experiences of home delivery services (Chapter Four).
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Based on the Winchester survey, a carrier’s theoretical delivery route around a group

of the respondents’ delivery addresses was optimised using DPS RouteLogix in the
third stage. The transport and environmental benefits incurred from reduced carrier and
customer activity of using the CDP concept were then analyzed. Winchester is a small
dense city and may not be representative of the wider population. Hence in the fourth
stage, the theoretical vanalysis of CDP benefits on carrier and householders was
undertaken again in West Sussex, based on the survey data. Instead of theoretically
optimising carrier’s rounds, the exact delivery schedules obtained from a major carrier
were replicated in the fifth stage. Based on that, the CDP benefits for the carrier were

appraiséd. The feasibility of the CDP system was discussed in the last stage.

The main conclusion from this study is that the major benefits of using CDPs are
achieved by householders (Chapter Five and Chapter Six). This is because currently
householders have to collect their failed first-time deliveries from the carrier’s depot. It
is mofe convenient for them to travel to the local CDPs to make collections. The
theoretical analysis in Winchester study and West Sussex study suggested that CDP
method could reduce householders’ travel distance by around 90% (Section 5.6,
Chapter Five and Section 6.6, Chapter Six). The reduction in distance traveled to the
carrier is much less but the processing costs associated with home delivery failures are
reduced significantly by diverting the failed packages to CDPs. The overall distances
in terms of carrier and householders combined are reduced significantly by using CDP
methods; by around 70% (Section 5.6, Chapter Five and Section 6.6, Chapter Six).
Consequently diverting the home delivery failures to CDPs will enable householders to

reduce their travel distance and help the carrier save on operating costs.

Another finding from the current study is that the CDP methods are able to reduce
emissions generated in current home delivery operations. It indicétes that although the
impacts on emissions generated from carrier delivery rounds of using CDPs are very
limited, the overall emissions from carrier and householder’s travel combined can be

reduced significantly (Section 5.5.2, Chapter Five and Section 6.4.2, Chapter Six).

To further identify whether CDP method is a potential solution for héndling home
delivery failures, this study evaluated the impacts of failed first-time packages on
additional carrier journeys or householder trips to retrieve failed packages. The key

finding is that the CDP method will function effectively in terms of reducing overall
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vehicle kilometres incurred in the current situation (carrier and householder combined)
when the proportion of first-time home delivery failures is over 20% and the
proportion of people travelling to depot is over 30%. The CDP mefhod is more cost
efficient when the proportion of failed first-time deliveries increases (Section 5.5,
Chapter Five and Section 6.4, Chapter Six). Further reductions on overall distances
will be achieved from householders choosing to walk/cycle to the CDP instead of

travelling by motorized transport.

In summary, the CDP concept is theoretically cost-effective in terms of reducing
householder’s travel distances and carrier’s operating costs associated with home
delivery failures. However, very few CDP systems have been implemented with
success. Hence the economic feasibility of a CDP scheme is discussed and several
practical suggestions about CDP outlet design are proposed in terms of capacity,
service charge, technical requirements and locations (Section 7.6, Chapter Se{len).
Although the analysis ié undertaken in a very simple and straightforward way, it gives
the CDP service providers some hints about the promising future of the CDP market

considering people’s increasing demand for solving failed home deliveries.
8.2.  Contribution of Current Research

The current research presents the work for promoting a new cost-efficient home
delivery strategy (CDP). As discussed in the literature review part, most of the
previous research in this field has focused on the transport benefits of directly
substituting the high-street shopping trips with home delivery journeys. The feasibility
of CDP home deliVery strategies have seldom been investigated before. Consequently,
the current research has created new knowledge supporting the developments of both
efficient and environmentally-friendly home delivery operations. The results have been

published in several academic papers.

Compared to the work in this field, the current study has made the following

contributions.

. The research increases the body of knowledge by introducing the CDP

delivery operations;
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. The CDP concept is appraised based on both carrier’s theoretical delivery
" rounds (Chapter Five and Chapter Six) and exact delivery information
obtained from a major carrier company (Chapter Seven). The benefits on

carrier and houéeholders of using CDPs are presented in terms of carrier’

travel distance to make deliveries and householder’ journey disténce to make

collections;

. , The current study undertakes detailed cross-population analyses to identify
the differences in home shopping behaviour among different population
groupings: The results are compared between two demographical areas

(Winchester and West Sussex);

= Several practical issues when implementing a CDP outlet are discussed.
8.3. Managerial implications of the research

The study has significant practical managerial implications for retailers and carriers on
how to improve their home delivery service by promoting a better delivery strategy.
The results of this thesis were generated in one journal paper and circulated in the
Home Delivery Forum organized by IMRG, the most prominent industry body in the

online retailing and home delivery operations.

Firstly, the research analysed the home delivery problems encountered by carriers and

customers, and identified an efficient home delivery strategy (CDP method) to solve’

these problems. However, the CDP concept has not been widely recognized by public.
The research is helpful for carriers/retailérs to make decisions of setting up a CDP
system. They can refer to home delivery survey results to see what customers actually
want from a CDP concept, including preferréd locations, collection times, transport
modé choices to a CDP and reasons for not using it. They can also benchmark their
performance a;'gainst the simulation results based on the historical carrier delivery
schedules. The research is also helpful for custbmers to adopt the CDPs as altemativé
addresses either for first-time or second-time deliveries, based on theoretical analysis

of their travelling distance in the CDP delivery method against the existing method.

Secondly, this research explored the benefits of using a range of CDP options, which

are located to offer great convenience to the customer with extended opening hours.
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The examples include Tesco Extras, railway stations, post offices offering ‘Local

Collect’ service and supermarket chain. The results would help carriers/retailers to

identify the potential CDP locations and see what benefits would be generated by

using them. Apart from locations, most important aspects of setting up a CDP scheme

were discussed, in terms of technical requirements, service charge, and capacity issue.

8.4.

Limitation of Current Research

There are several limitations of the current research, in terms of the modelling method

and the data collected.

M'odelling used in this research provides a simplistic view of the home delivery
problem. A limitation of the results is that they only apply to the situations
modeled. For example, delivery failure rate and re-delivery failure rate, the
depot distance from the delivery area, the number of CDPs, the modes of
transport used in making collections, the delivery density, etc. The pafameter
values for each of these factors vary according to local circumstances and then
affect the results from the current modelling work. Nevertheless, there was some
consistency between results from the two survey areas, which gives some

confidence that findings are reasonably robust.

For the CDP delivery method, it is difficult to determine the carrier’s optimal
delivery round due to the requirement of having to visit one or more CDPs. The

CDPs can not be treated as ordinary delivery address because each CDP may

_only be visited after visiting the delivery addresses in its vicihity. A method was

then devised in this research (Chapter Five). This was considered to be an
intuitively reasonable method, and, perhaps, one that would be adopted by the

carrier, although it is recognised that it does not guarantee the optimum route. It

was outside the scope of this research to investigate optimum vehicle routing

methods for this particular problem.

The analysis of home delivery methods were implemented using only one
vehicle routing and scheduling tool, whilst this tool is believed to provide a very
good optimization. The computational results are related on the heuristics and

the parameter selection adopted in the software.
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. The drop-off time in the househdld, the CDP and the carrier’s depot was
assumed to be 5 minutes. However, in reali‘ty, in the CDP delivery method,

some customer services and communications are included and will probably

take more time in the CDP than the time spent in the household in the traditional -

delivery method. .

N

= " Sufficient data is necessary for the modelling work in order to gain a precise
picture of home delivery services. According to the Retail Logistics Task Force
(@Your home, 2001), the type of data most desired should include consumer
preference data on the types of home delivery methods, delivery time options;
'operating information of the carrier; characteristics of householder’s shopping
trips; and environmental impact data. The collected data could meet the
requirements of the Retail Logistics Task Force. However, using the data from
the survey restricts the validity of the computation results. For example, the
precision of people’s perception need-to be adjusted. The reason for using the
survey data was straightforward. When the research work was implemented, no

data from carrier was available.

8.5. Directions for Future Research

It was assumed that the variety of products that would be purchased from the various

stores by an individual on a town centie shopping trip could be purchased from home
and delivered by one vehicle to the householder. The growing number of supermarket

chains that supply a complete shopping environment, incorporating food, white goods,

leisure items, personal services etc means that theoretically, one retailer could supply the

wide variety of products purchased during a typical supermarket shopping trip. In reality,
several different supply chains, involving multiple delivery vehicles could be involved
with sourcing and delivering the variety of high-street broducts purchased on the average

shopping trip to the householder in a home delivery operation. .

Consequently, it is important to include various carriers to deliver different types of

products in the future work.

Furthermore, in order to identify the potential of overall traffic reduction, the extent to

which home shopping would save householder’s time and to which the more vehicle
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trips are generated using the saved time, have to be estimated. Home delivery service
may reduce the number of journeys to purchase goods, or it may not. Home shopping
and delivery customers may use the saved time by home shopping to generate more
vehicle trips for the purpose of leiéure, visiting friends, etc. HoWever, this topic is not
covered in the current research. In the future research, the extent to which home
shopping would save householder’s time and the householders would use the saved time |

to generate more vehicle trips, need to be explored .




Bibliography

BIBLIOGRAPHY

Abbey, D., Twist, D., Koonmen, L. (2001), The need for speed: impact on supply
chain real estate. AMB Investment Management, Inc. White Paper, pp. 1

Amazon (2005), Amazon press release. http:/www.amazon.com/

Ballou, R. H. (1992), Business Logistics Management, Prentice-Hall Inc., Englewood
Cliffs, New Jersey '

Ballou, R. H. (1999), Business Logistics Management — Planning, Organizing and
Controlling the Supply Chain, Fourth Edition, Prentice — Hall Inc., New Jersey, pp.
682 | |

Beamon, B.M. (2001). Multiple order-entry points in e-business: Issues and challenges.

In Proceedings of the 2001 IEEE International Engineering Management Conference

Bearbox (2004), Available online at http://www.bearbox.com. Accessed on 6 October

2005

Berman, B. and Thelen, S. (2004), A guide to developing and managing a well-
integrated multi-channel retail strategy. International Journal of Retail and

Distribution Management, Vol. 32, No. 3, pp. 147-156

Bowersox, D. J., Smykay, W. E. and Lalonde, J. B. (1968), Physical Distribution

Management, London: The Macmillan Company

Bowersox, D.J (1974), Logistical Mahagement.' A Systems Integration of Physical
Distribution Management and Materials Management, Macmillan Publishing, New

York, NY.

Brady, D. and Harrison, J. (1990), Physical Distribution Management in Mail Order — |
The Grattan Case, Retail Distribution Management, pp. 223 -239

279




Bibliography

Browne, M. (2000), E-commerce, freight distribution and the truck industry, 4" ACEA
SAG Meeting, Brussel, October 2000

Browne, M. (2001), E-commerce and urban transport. IN: Joint OECD/ECMT seminar.

Browne, M., Allen, J., Anderson, S., Jackson, M. (2001), Freight Transport
Association — A Study for DTI, Overview of Home Deliveries in the UK, October,
2001 ‘

Brynjolfsson, E. and Smith, M.D. (2000), Frictionless Commerce? A Comparison of
Internet and Conventional Retailers, Management Science, Vol. 46, No.4, pp. 563-585

ByBox (2004), Available online at http://www.bybox.com. Accessed on 6 October
2005

Cairns, S. (1996), Delivering alternatives - Successes and failures of home delivery

services for food shopping. Transport Policy, Vol. 3, No. 4, pp. 155-176

Caims, S. (1998), Promises and problems: using GIS to understand hdme shopping
travel, Journal of Transport Geography, Vol. 6, Issue 4, pp. 274-284

Cairns, S. (2005), Delivering supermarket shopping: more or less traffic? Transport

Reviews, Vol. 25, No. 1, pp 51-84

Cairns, S., Sloman, L., Newson, C., Anable, J., Kirkbride, A. and Goodwin, P. (2004),

Smarter choices — Changing the way we travel. Repoft to Department for Transport

Cassidy, J. (2002), dot.com: the greatest story ever told. London: Alan Lane The

Penguin Press

Chadwick, F. E., Doherty, N. and Hart, C. (2002), Signs of change? A longitudinal
study of Internet adoption in the UK retail sector. Journal of Retailing and Consumer

‘Services, Vol. 9, Issue 2, pp. 71-80

Chan, E. and Swatman, P.M.C. (1999), Electronic Commerce: A’ Component Model",
3 Annual CollECTeR Conference on Electronic Commerce, Wellington, New

Zealand, November 29, 1999

Christopher, M. (1992), Logistics and Supply Chain Management, Pitman, London

280




Bibliography

Cockburn, C, Wilson, T.D (1996), Business use of the World Wide Web. Interndtional
Journal of Information Manage}hent, Vol. 16, No.2, pp.83-102 '

Collectpoint plc, Available online at http://www.collectpoint.com. Accessed on 6

OctoBer 2005

Colum Joyce (2005), e-Fulfillment: State-of-the-Art, University of Verona, e-Thematic

project

Competition Commission (2004), March UK Ltd and the home shopping and home
delivery businesses of GUS plc: A report on the merger situation, Competition

Commission, London

Cordeau, J., Gendreau, M., Laporte, G., Potvin, J. and Semet, F. (2002), A guide to
vehicle routing heuristics, Journal of the Operational Research Society, Vol. 53, Issue .

5, pp. 512-522

Currie, R., and Salhi, S. (2003), Exact and heuristic methods for a full-load, multi-
terminal, vehicle scheduling problem with backhauling and time windows, Journal of

the Operational Research Society, Vol. 54, Issue 4, pp. 390-400

Department for Transport (2004), Freight Best Practice: Home Delivery, Meeting thé

Needs of Customers and the Environment, www.freightbestpractice.org.uk

Department for Transport (2005), Road Freight Statistics 2004, http://www.dft.gov.uk

Department for Transport (2005), Traffic Speeds in English Urban Areas: 2004,

Transport Statistics Bulletin, National Statistics

Department for Transport (2006), Road Freight Statistics 2005, http://www.dft.gov.uk

Dixon, T. and Marston, A. (2002), U.K. Retail Real Estate and the Effects of Online
Shopping, Journal of Urban Technology, Vol. 9, Issue. 3, pp. 19 - 47 ‘

Doherty N., Chadwick, F.E. and Hart C. (1999), Cyber retailing in the UK: the
potential of the Internet as a retail channel. International Journal of Retail and

Distribution Management, Vol. 27, No.1 ,v pp. 22-36

DPS International/ RouteLogix, Available online at

281

|t




Bibliography

http://'www.dps-int.com/route dl.php. Accessed on 6 November 2005

 DTZ Research (2000), A research stljdy into potential collection"points for English
_ 'partne,rships, English partnerships

Easterby-Smth, M., Thorpe, R. and Lowe, A. (2002), Management research: an

introduction, 2™ Edition, Sage Publication, London

Eglese, R., Mercer, A., and Sohrabi, B. (2005), The grocery superstorev vehicle
scheduling problem, Journal of the Operati'onal Research Society, Vol. 56, Issue 8, pp.
902-911 ' '

E-logistics Magazine (2000b), Drop-off points. Is business picking up? Issue 6,
. November 2000. Available online at '
http://www.elogmag.com/magazine/06/6-featurel.shtml. Accessed on 22 February

2006

E-logistics Magazine (2000c), Drop-off services? the race is on, ISsue 4, September

2000. Available online at hitp://www.elogmag.com/magazine/04/drop-off.shtml.

~ Accessed on 5 February 2006

E-logistics Magazine (2002), Asda closes dedicated home delivery centres, Issue 16,
January 2002. Available online at:

http://www.elogmag.com/magazine/16/asda.shtml. Accessed on 5 April 2006

| E-logistics Magazine (2002b), While you were away, Issue 23, October 2002.

Available online at http://www.elogmag.com/magazine/23/away.shtmi. Accessed on

. 16 August 2006

E-logistics Magazine (2002c), Evening deliveries 'will be restored,’ Consignia

promises, Issue 22, September 2002. Available online at

http://www.elogmag.com/magazine/22/parcelforce.shtml. Accessed on 17 August

2006

.E-logistics Magazine (2002d), The road to e-fulfilment, Issue 16, January 2002.
Available online at htip://www.elogmag.com/magazine/1 6/feature4.shtml. Accessed -

on 20 April 2006

282




Bibliography

E-logistics Magazine (2002¢), Drop off, pop in and pick up, Issue 18, March 2002.
Available online at

http://www.elogmag.com/magazine/1 8/feature2.shtml. Accessed on 21 April 2006

N
E-logistics Magazine (2003), Home. shopping - it's booming, but are the delivery
companies ready? Issue 28, July/ August 2003. Available online at
http://www.elogmag.com/magazine/28/home-shopping-boom.shtml. Accessed on 21

April 2006

E-logistics Magazine (2004), Home delivery still fuelling demand for fulfilment,
Jan/Feb 2004. Available online at '
http://www.elogmag.com/magazine/31/home_-delivery-fulﬁlmem.shtml. Accessed on

19 April 2006

E-logistics Magazine (2004b), Boxes, drop points and redirected calls - has their hour
arrived?, Issue 34, Sept/Oct/Nov 2004. Available online at '
hitp://www.elogmag.com/magazine/34/boxes-drop-points.shtml. Accessed on 12 May
2006

E-logistics Magazine (2005), Home shopping: market needs to gear up for growth,
Issue 35, February 2005. Available online at ' '

http://www.elogmag.com/magazineBS/home-shobping-,qrowth.shtm] . Accessed on 14

May 2006

E-logistics Magazine (2005b), Parcel carriers - driving the delivery promise home,

Issue 36, April/May 2005. Available online at

http://www .elogmag.com/magazine/36/delivery-promise.shtml. Accessed on 14 May

2006

European Commission (1997), A European Initiative in Electronic Commerce, COM. -

(97) 157. Available online at

http://www.cordis.lu/esprit/scr/ecomcomx.htm. Accessed on 5.January 2006

Farag, S., Dijst M. and Lanzendorf, M. (2003), E;(ploring-the use of e-shopping and its .

impact on pefsonal travel behavior in the Netherlands. Transportation Research

Record Vol. 1858, pp. 47-54

283




Bibliography

Farahmand, R. and Young, M. (1998), Home Shopping and its Future, Paper presented
at the 10" Annual TRICS Conference, 22-23 September (cited in Cairns (2005))

Fernie, J. and McKinnon, A. (2003), Online shopping: the logistics issues, in The
Retailing Book: Principles and Applications, Paul Freathy, Ed., Prentice Hall

‘Fichter, K. (2003), E-commerce: sorting out the environmental consequences. Journal

/
of Industrial Ecology, Vol. 6, No.2, pp. 25-41

Fisher, M. L. (1995), Vehicle fouting, Handbooks',in Operations Research and
Management Science, Vol.8, Network Routing, pp 1-33, Ed. Ball M., Magnanti T.,

Monma C. and Nemhauser, G, Elsevier Science Publisher, Amsterdam

Financial Times (2001), .Supply Chain Management / New Developments: Shop or
. warehouse? That's the question, June 2001. Available online at
http://specials.ft.com/supplychain/FT3JIMFX20C.htm]. Accessed on 22 June 2006

'Foley, P., Alfonsd, X., Brown, K., Palmer, A., Lynch, D. and Jackson, M., 62003)
Home shopping and home delivery in the UK 1995 to 2010. Final project report by De
Montfort University and the Freight Transport Association for the Department for

Transport

Gehrt, K. C. and Yan, R. N. 2004 Situational, consumer and retailer factors affectihg
_ Internet, catalog, and store shopping. International Journal of Retail & Distribution .

Management, Vol. 32, pp. 5-18

Ghosh, S. (1_998), Making business sense of the Internet. Harvard Business Review,

Vol. 76, No.2, pp. 126-135

Goersch, D. (2002), Multi-channel integration and its implications for retail web sites, -

Proceedings of the 10th European Conference on Information Systems, June 2002

Greenhouse Gas Inventory, National Environmental Technology Centre. Available

online at http://www.naei.org.uk/. Accessed on 12 May 2005

Hammant, J., Disney, S. M., Childerhouse, P. and Naim, M. M. (1999), Modelling the

consequences of a strategic supply chain initiative of an automotive aftermarket

284




Bibliography

operation, International Journal of Physical Distribution and Materials Management, .

Vol. 29, No. 9, pp. 535-551

Hart, C., Doherty, N. and Chadwick, F.E. (2000), Retailer adoption of the Internet —
Implications for retail marketing. European Journal of Marketing, Vol. 34, No. 8, pp.
954-974 ‘

Hesse, M. (2002), Shipping news: the implications of electronic commerce for
Jlogistics and freight transport. Resources, Conservation and Recycling, Vol. 36, pp.

211-240

Hoffman, D. L, Novak, T.P (1998), Bridging the racial divide on the Internet, Science,
Vol. 280, No.5363, pp. 390 |

IGD (2007), Shopper trends in products and store choice. Cited by Committee
Commission (2007), Working Paper on Grocery Shoppers’ Characteristics and
Behaviour . Available online at:

http://www.competition-

commission.org.uk/inquiries/ref2006/grocery/further working papers.htm

Accessed at 17 September 2007

Interactive Media in Retail Group (2005), IMRG e-Retail Sales Index Report: e-
Christmas Internet Sales Soar 20%, Press Releases. Available online at:

http://www.imrg.org/IMRG/press.nsf

Interactive Media in Retail Group (2006), E-Christmas: online retailer results, Press

Releases. Available online at: Bttp://www.imrg.org/lMRG/press.nsf

Interactive Media in Retail Group (2006a), E-retail Report, White paper on IMRG

Forum. Available online at: hitp://www.imrg.org

Interactive Medla in Retail Group (2006b), Valuing Home Delivery @ A Cost -
Benefit Analy51s White paper on IMRG Forum. Avallable online at:

http://www.imrg.org

Interactive Media in Retail Group (2006c¢), e-Delivery in the UK 2006, White paper on

IMRG Forum. Available online at: http://www.imrg.org

285




Bibliography

\

Interactive Media in Retail Group (2007), 18% of Brits buy groceries online, Press

Réleases.vAvailable online at: http://www.imrg.org/IMRG/press.nsf.

Interactive Media in Retail Group (2008), IMRG e-Retail Sales Index Report, White

paper on IMRG Forum. Available online at: http.//www.imrg.org

Toannou, G., Kritikos, M., and Prastacos, G. (2001), A greedy look-ahead heuristic for
the vehicle routing problem with time windows, Journal of the Operational Research

Society, Vol. 52, Issue 5, pp. 523-537

J. C. Williams Group (2001), Multi-channel retail report. Available online at
http://BizRate.com. Accessed on 3 Mar 2007

Jarvenpaa, S.L. and Todd, P.A. (1997), Consumer .reactions to electronic shopping on
the World Wide Web. International Journal of Electronic Commerce, Vol.1, No.2, pp.
59-88

Jedd, M. (2000) Fulfillment: A Crucial E-Business Challenge. Logistics Management
and Distribution Report Supplement, Vol. 39, No. 9, pp. E25-50

Jones, K. and Biasiotto, M. (1999), The International Review of Retail. Distribution
and Consumer Research, Vol. 9, Issue 1, pp. 69-79

Jones, K. and Biasiotto, M. (1999b), Internet retailing: current hype or future reality?
The International Review of Retail, Distribution and Consumer Research, Vol. 9, Issue

1, pp. 69-79

Kidmdrdinen, V., Saranen, J. and Holmstrém (2001), The'reception box impact on
home delivery efficiency in the e-grocery business, International Journal of Physical

Distribution & Logistics Management, Vol. 31, No. 6, pp. 414-426

Kimériinen, V., Smiros, J., Holmstrom, J. and Jaakola, T. (2001b), Cost effectiveness
in the e-grocery business, International Journal of Retail and Distribution

Management, Vol. 29, No. 1, pp. 41-48

Kamdriinen, V. and Punakivi, M. (2002), Developing cost-effective operations for the
e-grocery supply chain. International Journal of Logistics: Research and Applications,

“Vol. 5, No. 3, pp. 285-298

286




Bibliography

~

Kasilingam, R. J. (1999), Logistics and T ranspbrtation: Design and Planning, London:

Kluwer Académic

Kiala (2007), Available online at http://www .kiala.com. Accessed on 24 November

2006

Kim, Y. K. (1996), Professional men and women segments: clothing and catalog usage.

. Journal of Retailing and Consumer Service, Vol. 3, No.2, pp. 81-90

Lalwani, C.S., Disney, S.M. and Naim, MM. (2006), On assessing the sensitivity to
-uncertainty in distribution network design, International Journal of Physical

Distribution & Logistics Management, Vol. 36, No. 1, pp. 5-21

Laseter, T., Houston, P., Ching, A., Byrne, S., Turner, M. and Devendran, A. (2000),

The last mile to nowhere, Strategy and Business, Vol. 20, September

Law, A. M. and Kelton W. D. (1991), Simulation Modeling and Analysis, McGraw-

Hill International Editions, Second Edition

Lawler, E. L., Lenstra, J. K., Kan Rinnooy, A. H. G. and Shmoys, D. B. (1985) The
travelling salesman problem: a guided tour of combinatorial optimization, John Wiley

& Sons Ltd., New York

Lee, hau L. and Whang, S. (2001), Winning the last mile of e-commerce, MIT Sloan -
Management Review, Vol. 42, Iss. 4, pp. 54-62

Lewis, H. T., Culliton, J. W., Steele, J. D. (1956), The Role of Air Freight in Physical
Distribution, Division of Research, Graduate School of Business Administration,

Harvard University, Boston, MA

Lin IT and Mahmassaﬁi, H. S. (2002), Can online grocers deliver? Some logistics
considerations. IN: Transportation Research Board, 81% annual meeting, January 7-11,

2002, Washington, D.C.

Lumsden, K (1998), Logistikens grunder. Studentlitteratur

287




Bibliography

Maister, D. H. (1975), Centralization of inventories and the ‘square root law’,
International Journal of Physical Distribution and Materials Management, Vol. 6, No.

3
Management Horizons (1997), Internet rules. The Retail Economist, Vol. 7, No.7

' Mansell, R. and Nikolychuk, L. (2002), The Economic Importance of Electronic
Networks: Assessing the Micro-level Evidence Base’, London: LSE, Final Report for
the Prime Minister’s Strategy Unit Review of Electronic Networks, Cabinet Office, 26
August online at ‘ '
http://www.strategy.gov.uk/2002/electronic/attachments/LSE.pdf. Accessed on 25
March 06

McKinnon, A. C. (1999), The outsourcing of logistical activities, Global Logistics and
Distribution Planning — Strategies for Management, Edited by Donald Waters, 3™
Edition, Kogan Page ' ' '

McKinnon, A. C. and Tallam, D. (2002); New Crime Threats from E-tailing: Theft in
Home Delivery Channel, Report prepared for the Products and Crime Task Force of

the UK Government Foresight Programme

McKirmon, A. C. and Tallam, D. (2003), Unattended delivery to the home: an
-assessment of the security implications, International Journal of Retail and

Distribution Management, Vol. 31, No. 1, pp. 30-41

Mendelson, H. (2001), Webvan: the new and improved milkman, Graduate School of
Business, Stanford University, Stanford, CA. Available online at:
www.gsb.stanford.edu/cebe/pdfs/EC-31_Webvan.pdf. Accessed on 20 August 2005.

Mentzer, J. T. and Kahn, K. B. (1995), A framework of logistics research, Journal of
Business Logistics, Vol. 16, No.1, pp. 231-249 '

‘Microsoft MapPoint, Available online at http://mappoint.msn.com/. Accessed on 3

March 2005

Mintel Report (200'6), Home Delivery - UK, October 2006, Mintel International Group

Limited, London

288




Bibliography

Mintel (2003), Home Shopping UK — Retail Intelligence, Mintel International Group

Limited, London

Mintel Report (2000), UK vs US Online Shopping - June, 2000, Mintel International
Group Limited, London '

MIRACLES Project (2005), Available online at

http://www.winchestermiracles.org/. Accessed on 10 December 2005

Mokhtarian, P.L. (2004), A conceptual analysis of the transportation impacts of B2C e-
commerce. Transportation 31, Vol. 3, pp. 257284

Mokhtarian, P.L. and Salomon, I. (2002), Emerging travel patterns: do

telecommunications make a difference? In perpetual motion , Pergamon, Oxford
Nairn, G. (2003), Not Many Happy Returns, Financial Times, 5/2/2003
National Atmospheric Emissions Inventory (2000). European Environment Agency.

Murphy, A. (2003), (Re)solving space and time: fulfilment issues in online grocery
retailing, Environment & Planning A, Vol. 35, pp. 173-201

"National Statistics (2003), Retail Sales, December 2003, The St_ationery Office,

London

National Statistics (2004), Environmental Accounts, Spring 2004, The Staﬁonery
Office, London. Available online at ' '

http ://www statistics.gov.uk/statbase/Product.asp?vink=3698

National Statistics (2006), Resuits from the General Household Survey (GHS), The
Stationery Office, London. Available online at '

http://www.statistics.gov.uk/StatBase/Product.asp?vink=5756

National Statistics (2007), E-commerce Survey of Business News Release, The
Stationery Office, London. Available online at

http://www statistics.gov.uk/pdfdir/fecom1107.pdf

National Travel Survey (2006), Department for Transport. http://www.dft.gov.uk

289




Bibl iography

Neighborhood Statistics (2005), Office of the Deputy Primé,Minister (ODPM).

www.conmununities.gov.uk/

Nicholls, A. and Watson, A. (2005), Implementing e-value strategies in UK retailing.

International Journal of Re_tail & Distribution Management, Vol. 33, No. 6, pp. 426-

443

Niles, J. S. (1994), Beyond telecommuting: a new paradigm for the effect of
telecommunications on travel. Report DOE/ER-0626, prepared for the US Department
of Energy, Office of Energy Research and Office of Scientific Computing. Available

online at http:/www.lbl.gov/ICSD/Niles/ Accessed on 10 January 2006

Nockold, C. (2001), Identifying the real costs of home delivery, Logistics and
Transport Focus, Vol. 3, Issue. 10, pp. 70-71

Novack, R.A, Rinehart, L. M., Wells, M.V. (1992), Rethinking concept foundations in
logistics management, The Journal of Business Logistics, Vol. 13 No.2, pp. 233-67

O’Keefe, R.M, O’Connor, G., Kung, H.J (1998), Early adopters of the Web as a retail
medium: small company winners and losers. European Journal of Marketing, Vol. 32,
No.7/8, pp. 629-43 ’

O'Callagha-n, R., Kaufman, J. and Konsynski, B.R. (1992), Adoption correlates and
share effects of electronic data interchange systems in marketing channels. Journal of

Marketing, Vol. 56, No.2, pp. 45-56

Onal, H., Jaramillo, B.M. and Mazzocco, M.A. (1996), Two formulations of the
vehicle routing problem: an empirical application and computational experience.

Logistics and Transportation Review, Vol. 32, Issue. 2, pp. 177-186

Or, 1. and Pierskalla, W. P. (1979), A transportation location allocation model for
regional blood banking, AIIE Transcations, Vol. 11, pp. 86-95

Packstation (2007), Available online at http://www.dhl.de. Accessed on 12.July 2006

Palmer, A. (2001), The Effects of Grocery Home Shopping on Road Traffic, revised
by A. McKinnon. Report to the Retail Logistics Task Force, (Department of Trade and
Industry, London)

290




Bibliogfaphy

Parcelforce, Available online at

http://www.parcelforce.com/portal/pw/home. Accessed on 15 April 2005

Park, M and Regan, A. (2003), Issues in emerging home delivery operations,

www.ucic.net/papers. Accessed on 25 November 2006

Paypal News (2007), UK online spending to double and hit £39 billion by 2010, 10

August 2007. http://www.pppress.co.uk/

Perman, S. (2000), eScout pledge: 1, George Shaheen, promise to beat the living crap
out of the competition, eCompany Now, pp. 147-154

PLanning and Urban Mobility in Europe (PLUME), 2002
Porter, M. E. (2001), Strategy and the Internet. Harvard Business Review, March 2001

Persson, A. and Bratt, M. (2001), Future CO2 savings from on-line shopping
jeopardised by bad planning, in: Proceedings of the 2001 ECEEE Summer Study
‘Further than Ever from Kyoto? Rethinking Energy Efficiency Can Get Us There’

(Mandelieu, France)

Peter Brett Associates (2006), Sustainable Deliveries: Home Deliveries Survey

Analysis, a report to Transport for London. http://www.tfl.gov.uk

Peters, E. (2000), Meeting the e-Fulfillment Challenge, Supply Chain Management
Review, November/December 2000, pp. 64-70 '

Punakivi, M. and Saranen, J. (2001), Identifying the success factors in e-grocery home
delivery. International Journal of Retail and Distribution Management, Vol. 30, Issue

10, pp. 498-507

Punakivi, M., Yrjola, H. and Holmstrom, J. (2001), Solving the last mile issue:
Reception box or delivery box? International Journal of Physical Distribution and

Logistics Management, Vol. 36, Issue 6, pp. 427-439

‘Reinhardt, A. (2001), Tescokbets small and wins big, Businessweek Online, 1 _October,

Available online at:

291




Bibliography

www.businessweek.com/magazine/content/01_40/b3751622.htm. Accessed on 10

October 2006

Repoussis, P., Tarantilis, C., and loannou, G. (2006), The open vehicle routing
problem with time windows, Journal of the Operational Research Society, Advance

online publication, 1% February 2006
Research and Markets, E-Commerce the Internet Grocery Market, January 2001

Retail Logistics Task Force - Foresight (2000), @ Your Home: New Markets for
Service and Delivery. Report to Retail Logistics Task Force of Foresight program,

Department of Trade and Industry. Available online at http://www.foresight.gov.uk

Reynolds, J. (2000), e-Commerce: a critical review. International Journal of Retail

and Distribution Management, Vol. 28, No. 10, pp. 417-444

Roper, J. (2006), Valuing home delivery “Where’s my stuff? Chapter Five in Wasted
Miles, Wasted Money (a less congested, more energy efficient future), edited by
G.Marsden, pp. 53-60, CICC Publications, Cambridge, UK, ISBN 0948294167. Note:

This paper contains summary information from the full IMRG report referenced above

Royal Mail, Available online at http://www.royalmail.com/portal/rm/home. Accessed

on 19 May 2005

Sachan, A. and Datta, S. (2005), Review of supply chain management and logistics
research, International Journal of Physical Distribution and Logistics Management,

Vol. 35 No. 9, pp. 664-705

Sandoval, G. (2001), Webvan hikes delivery fees, CNET news.com, May 1, 2001,

Available online at
http://hews.cnet.com/‘news/O— 1007-200-5786526.html. Accessed on 2 June 2005

Sandoval, G. (2001b), Webvan files for bankruptcy protection, CNET news.com, ‘Ju11y
13, 2001, http://news.cnet.com/news/0-1007-200-6563050.html. Accessed on 2 June
2005 |

Schlesinger, S. (1980), Terminology for model credibility, Simulation, Vol. 34, pp.
101-105 '

292




Bibliography

Seppiéld, U. and Holmstrom; J. (1995), Rough modelling of logistics networks,
Integrated Manufacturing Systems, Vol. 6, No. 5, pp. 13-20

Shapiro, J. (2001) Modelling the Supply Chain, Duxbury Press, North Scituate, MA

Siikavirta, H., Punakivi, M., Kirkk&inen, .M. and Linnanen, L. (2003), Effects of e-
commerce on greenhouse gas emissions. Journal of Industrial Ecology, Volume 6, No

2, pp. 83-97

Silicon.com (2008), Tésco nears £200m online Xmas sales, 15 January 2008.
-Available online at
http://www.silicon.com/retailandleisure/0,3800011842.39169685.00.htm. Accessed on
1 February 2008 7

Sink, H.L., Langley, C.J.Jr and Gibson, B.J. (1996), Buyer observations of the US
third-party - logistics market, International Journal of Physical Distribution and

~ Logistics Management, Vol. 26, No. 3, pp. 17-23

Smith, N., Ferreira, L. and Marquez, L. (2001) E-business impacts for urban freight:
results from an Australian study. IN: Transport Research Board, 80" annual meeting,

January 7-11, 2001, Washington, D. C.

Snow Valley (2005), e-Retail delivery in the UK, A report prepared for IMRG.

Available online at http://www.snowvalley.com. Accessed on 12 January 2006

Solomon, M. (1987), Algorithms for the vehicle routing and scheduling problems with
time window constraint, Operations Research, Vol. 35, No. 2, pp. 254-262

Solomon, M. and Desrosiers, J. (1988) Time window constrained routing and

scheduling problems. Transportation science, Vol. 22, pp. 1-13

Solomon, M., Baker, E. K. and Schaffer, J. R. (1988) Vehicle routing and scheduling
problems with time window constraints: efficient implementations of solution
improvement procedures. Vehicle routing: methods and studies, Ed. Golden, B.L. &

Assad, A A, Elsevier Science Publisher, Amsterdam

Spufford, M. (1994), The Pedlar, the Historian and the Folklorist: Seventeenth
Century Communications, Folklore, Vol. 105, pp. 13-24

293




Bibliography

Stenger, A. J. (1986) Information systems in logistics management: past, present and

future, Transportation Journal, Vol. 26, pp. 65-81

Sussams, J. E. (1994) The Impact of Logistics on Retailing and Physical Distribution,

Logistics, Information Management, Vol. 7, No. 1

Tesco Annual Review and Summary Financial Statement 2007, Available online at

www.tesco.com/corporate. Accessed on 20 June 2007 /

Tesco press release, 5™ December 2002. Available online at

http//www tescocorporate.com/pressreleases.htm . Accessed on 8 January 2006

The Economist (1997), The Economist Electronic Commerce Survey: In search of the

perfect market”. The Economist, May 10, 1997. Available onlihe at

http://www .economist.com/editorial/freeforall/14-9-97/ec1.html. Accessed‘ on 7

September 2006
The Economist (2000), Buying groceries online, The Economist, February 3, 2000
- The Guardian (2006), Tesco’s market share reaches record high. June 2, 2006

The Times (2000), Byers seeks permission to limit the growth of the supermarkets,
October 4, 2000 ‘

The Times (2007), Shoppers spend £7.6bn on the Internet in run-up to Christmas,
January 18,2007

The Times (2007), Amazon sees profits triple, July 25, 2007

Van der Laan, J. W. (2000), The future of online food retailing, Retail Economics.
Available online at

http://www.retaileconomics.com/aboutpubl.htm. Accessed on 5 May 2007

Van Laarhoven, P., Berglund, M. and Peters, M. (2000), Th‘ird-party logistics in
Europe — five years later, International Journal of Physical Distribution and Logistics

Management, Vol. 30, No. 5, pp. 425-442

Verdict (2004), Verdict on Home Delivery and Fulfilment 2004, Verdict Research,

London

294




Bibliography
Verdict (2005), Verdict on e-Retail 2005, Verdict Research, London

Verdict (2005b),. Verdict on Home Delivery and Fulfillment 2005, Verdict Research,

London

Verdict (2006), Verdict on UK Home Delivery and' Fulfillment 2006, Verdict Research,

London
Verdict (2007), Verdict on e-Retail 2007, Verdict Research, London

Waller, A. (2001), Supply chain and logistics outsoufcing: trends in the UK? Business
Briefing: Global Purchasing and Supply Chain Strategies in Transport and Logistics

Wanke, P. F. and Zinn, W. (2003), Strategic logistics decision making, Internatibnal
Journal of Physical Distribution & Logistics Management, Vol. 34, No. 6, pp. 466-478

Weaver (2005), Private communication with Derek Weaver, MetaPack

White, H. and Daniel, E. (2004), The future of online retailing in the UK: learning
from experience, Marketing Intelligence and Planning, Vol.22, No.1, pp. 293-300

William, A. G. (2002), Internet-Enabled Business Intelligence, Edited by Eric Hanson,
1* edition, Prentice Hall PTR

Xing, Y. (2005), Home delivery study, ‘the demand side-consumer survey report,
Heriot-Watt University, September 2005. Available online at:
http://www.sml.hw.ac.uk/logistics/pdf/homesurvey.pdf. Accessed on 15 April 2007

Xing, Y. and Grant, D. B. (2006), Developing a framework for measuring physical
distribution service quality of multi-channel and “pure player” Internet retailers.
 International Journal of Retail & Distribution Management Vol. 34, No. 4/5, pp. 278-
289

Xing, Y. (2007), An analysis of physical distribution service quality in the online retail
market, Doctoral dissertation, University of Heriot-Watt, UK

Yrj6la, H. (2001), Physical distribution considerations for Electronic Grocery
Shopping, International Journal of Physical Distribution and Logistics Management,
Vol. 31, No. 10, pp. 746-761 '

295




Bibliography

ZDNet News, Tesco dominates Internet shopping , 26 August 2006. Available online
at http://news.zdnet.co.uk/internet/0,1000000097,39281635,00.htm. Accessed on 16
September 2007

296




Appendix A:

Home Delivery Questionnaire

(MIRACLES)

Appendix

297




Appendix

Home Delivery Questionnaire

14 | | | )

f your address or personal details are
ncorrect, please change them

- /

This survey is part of Hampshire County Council’s continuing work to develop sustainable travel solutions
for people living and working in and around Winchester. Following on from the travel questionnaire you
kindly completed last year, this survey is investigating the problems that households experience with home
deliveries, particularly goods ordered either by telephone, mail order or through the Internet. We are
interested to know whether:

e Members of your household regularly miss home deliveries because they are out at work?

¢ Members of your household often travel to the carrier’s local distribution depot to collect parcels
they have missed?

¢ You would consider using your local convenience store as an alternative delivery address where
deliveries to your home could be re-directed in the event of no-one being in to receive them?

The questionnaire is divided into two sections and should take around 15 minutes to complete. The first
section asks you about your household’s home-shopping habits (items you collectively purchase from
retailers through the Internet, mail order catalogues or by using the telephone). The second part asks for your
personal opinion on a new Collectpoint service which allows you to use local convenience stores as
alternative delivery addresses in the event of deliveries being made to your home when no-one is in.

a) All information you supply will be confidential and anonymous.

It would be most helpful if you could use the FREEPOST envelope provided (no stamp needed) to return
your completed questionnaire by Friday 3 September. When you return your completed questionnaire you
will be automatically entered into a free prize draw for a £50 shopping voucher. If your address or personal
details shown above have changed since the last time we contacted you, please correct them.

‘This survey is being undertaken by the University of Southampton for Hampshire County Council. If you
have any problems completing the questionnaire, please call Tom Cherrett at the University of Southampton
on (023) 8059 4657 during office hours. Thank you for your time and co-operation.
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Section A: Your household’s home shopping habits

Al) In addition to physically going shopping, how else do members of your household purchase goods
and how often?

Rarely Occasionally  Frequently Frevﬁz}rlltl
(Please tick one box per row) Never (1-2times ~ (3-11 times (1-2 times a q Y
(once a week
a year) a year) month) Grmore eften)
Via the Internet from a computer at [ ] ] ] [ ] ]
home - || | . .
Via the Internet from a computer at
work - - | - -
Telephoning an order to a retailer - L .
Through Interactive television ]
- - | |
Sending an order form by post (mail order) . | . . :
Other (please specify): ] L] n

If you answered ‘Never’ to all of the above, please move onto Section B.

A2) What type of goods do members of your household purchase through the various mechanisms you
indicated in Question Al, and how often do they buy them?

Rarely Occasionally Frequently Very Frequently
(Please tick one box per row) Never (1-2 times (3-11 times (1-2timesa  (once a week or
a year) a year) month) more often)

Travel, accommodation or
holidays

Tickets for events
Books or magazines
Sports goods and toys
Flowers

Insurance

Music CDs

Videos or DVDs
Clothes

Computer software (e.g.

games) . || || .
Computer hardware

1

|

|

|
HEEEEEER

Electronic equipment
Food and groceries
Household goods

DIY goods

Other (please specify):

|
|
|
|
LI T TT]

A3) Please give some names of companies that members of your household have ordered goods from
(for home delivery) over the past 12 months.
(These could be high street retailers who have home delivery websites, catalogue companies, or purely
Internet based companies, including auction sites.)
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A4) Do you or a member of your household receive dellverles for a business operatmg out of your
home? (Please tick one box only) ‘
Yes D No D

AS) Réferring to all the different types of goods purchased by members of your household in Question
A2, and thinking about the frequency of those purchases, approximately how many deliveries
would this equate to in total over a 12 month period, delivered to:

‘ . 1-2 3-11 12-24 More than 24
(P]ease tick one box per None deliveries deliveries deliveries deliveries
row) a year ayear ayear ayear

‘1. Your home .
2. A place of work
3. Another location

If you answered ‘None’ to all of the above, please move onto Section B.

A6) Referring to the response you gave in Question AS (1. Your home), how many home deliveries
arrive when there is no-one in to receive them? (This apphes to packages that cannot fit through the letter
box or require a signature.) Please tick the appropriate box.

Some ' Most

(Alwa sI\Is(gr]r?eone in) Few (Around 1 in 4 Many (More than half
Y deliveries) of the deliveries)

L] [] L] [] [

If you have never received any home deliveries, please move onto Section B.

A7) How often have you or other members of your household experienced the followmg situations
regarding home deliveries that you have missed?

Very
Rarely Occasionally Frequently  Frequently
(Please tick one box per row) Never (1-2times  (3-11 times (1-2 times a (once a
a year) ‘a year) month) week or
more often)

1. The goods are left with a neighbour

and a card put through our door to il [] [] ]

‘say where they are

2. The goods are left outside our home
(concealed) and a card put through
our door to say where they are

(visible)

4. The goods are taken back to the
depot and a card put through our
door to say where they are

[]
3. The goods are left outside our home | D
[]
[]

oo o o

O O
O O
O O
O O

OO0 O O

5. Other (please specify): 1
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A8) How have you or other members of your household typically responded to a home delivery that has
been missed, where the carrier returned the package/s to the depot and put a notification card
through your door?

Very
Rarely Occasionally Frequently  Frequently
(Please tick one box per row) Never (1-2times  (3-11times (1-2timesa  (oncea
a year) a year) month) week or
more often)

1. Contacted the carrier and arranged

an alternative delivery time/day to D D D D | D

our home address

2. Contacted the carrier and arranged

an alternative delivery time/day to a I____l |:| D D D

work/alternative address

3. Contacted the carrier and had the
package/s delivered to our local post
office

L]
]
1
[
[]

4. Travelled to the carrier’s depot
personally to collect the package/s

0 [
0 O
00
0O

. 8§, Other (please specify):i

A9) Referring to Question AS, please give some names of carriers who have dellvered/attempted to

deliver packages to your home over the past 12 months.
(e.g. DHL, UPS, TNT, Parcel Force, Lynx Express, Securicor Omega Express)

A10) How long does it typically take to receive a package that a member of your household has
previously missed because no-one was at home? (Please tick the appropriate box)

Same day Nextday  2-5 days later Next week or longer

[] [] L] []

A11) If a member of your household travelled to the carrier’s depot to collect a package, what is the
main method of transport they would typically use? (Please tick one method of transport only)

Walking D Train I:I Cycling D Bus (excluding park & ride) D

Motorbike D Car D Park & Ride |:| | ‘ Van D

A12) If you have travelled to the carrier’s depot to collect a package, would this typically be a specific
trip or would you try and combine it with another activity? (Please tick the most appropriate box)

Collect whilst Shoppmg
/other leisure activity Whilst travelling
enroute (e.g. gym) to/from work Specific trip from work

m O O 0

Specific trip from home
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Section B: Your personal views on an alternative collection service

A new solution to the problem of missed home deliveries is to use local, 7-day ‘seven-till-eleven’ type
convenience stores and forecourts as collection points. You could designate one of these as an alternative
delivery address when ordering goods, to be used in the event of you not being at home when a courier
arrived to deliver a package. You would then be able to collect the package at a time convenient to you.

Such a service is offered by Collectpoint plc who have over 1600
Collectpoints nationally (please see the enclosed Collectpoint

fact sheet “Are you sick of home delivery headaches?’.) cnllec‘
You can find your nearest Collectpoint location by going to | inl
http://www.collectpoint.com and entering your postcode. www._collectpoint com

B1) Were you aware of the Collectpoint service prior to reading the information pack?

(Please tick one box only)
Yes D No D

B2) If you were to use this service, what would be the most convenient option for you?
(Please rank the following three options in order of your preference, with your most preferred
option as 1 and your least preferred as 3. Please also tick the most convenient collection time/s and
day/s for each of the three options.)

Your preferred collection time/s Your preferred
(Please tick the appropriate time/s for each option) collection
day/s

(Please tick)
Rank 07:00-] 09:00-| 12:00-| 14:00-] 17:00-| 19:00-| Mon Sat

Your preferred collection option (1-3 09:00 | 12:00| 14:00| 17:00| 19:00| 23:00 to or
below) Fri Sun

Use a Collectpoint near my home D [:I [:I I:] |:| D l:‘ D
Use a Collectpoint near my work D D D |:| D D |:| |:|
Use a Collectpoint at

Slerastive ety O O 0O OO oo™

B3) With relation to your first choice option in Question B2, what method of transport would you most
likely use to collect your package/s? (Please tick your preferred method of transport)

Walking [ ] Cycling [ ]
Motorbike [ ] Park & Ride | ]
Train [] Bus (excluding park & ride) D

Car D Van D
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B4) In order to determine how far people would have to travel to a Collectpoint, it would be very

helpful if you could supply your home postcode and your work postcode (if applicable).
(Please write in)

Homepostcode| i | L | | | I |

Work posteode (ifapplicabley| | | | | | | | |

BS) Would you consider using a Collectpoint if one was located near to your home or place of work?
(Please tick one box only)

Yes [_] (Go to BY) No [_] (Go to B6)

B6) If you would not consider using Collectpoint, please state your reasons in the space below.

B7) Do you have access to a computer with a printer and connection to the Internet:

Athome? Yes No

- Atwork? = Yes No

B8) Would you be willing to take part in a free Collectpomt trial?
(Please tick one box only)

Yes [ ] o No []

(Please note, that to take partfin the Collectpoint trial you will need to have access to a computer
with a printer and connection to the Internet.)

(ii) Thank you for your time and cooperation

a Data Protection Act 1998. The information you provide will only be used for the purposes of helping to
improve the environment and access to Winchester. Your address will only be processed if you volunteer to
take part in the Collectpoint trial. The winner of the prize draw will be contacted before publication of the
results. This research is being carried out on behalf of Hampshire County Council by the University of
Southampton and no other organisation will have access to your personal data.
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University -
of Southampton

Unique ID: «Panel_No»

<

April 2006

West Sussex Panel Survey
‘Home Delivery Questionnaire’

i

Dear «Resident Name»,

This survey is part of West Sussex County Council’s continuing work to develop sustainable travel solutions for people
living and working in the county. The overall aim of the survey is to build an accurate picture of current home delivery
services, and identify the problems households currently experience with these, pamcularly goods ordered either by
: telephone mail order or through the Internet. We are interested to know:

o  Whether members of your household regularly miss home deliveries because they are out at work?

+ Whether members of your household often travel to the carrier's local distribution depot to collect parcels they
have missed?

"o . Whether you would consider using a local convenience store, post office, garage or a secure 24-hour locker bank
as an alternative delivery address where deliveries to your home could be re-directed in the event of no-one being
in to receive them?

The gquestionnaire should take approximately 10-15 minutes to complete and consists of four sections. Section A asks -
for information about your household. Section B quantifies your household’s current shopping habits with Section C
focussing specifically on goods that are ordered from and delivered to the home. Section D asks for your opinion on an
alternative delivery service which would allow you to nominate local convenience stores, garages, post offices and
secure 24-hour locker banks as alternative delivery addresses, to be used in the event of deliveries being made to
your home when no-one was in. 4

-

\
Please take the time to complete this questionnaire, as your views are important and will be used to help the County
Council better understand the problems people currently face with home deliveries and what methods might be
appropriate to improve the movement of goods in urban areas. .

All information you supply will be confidential and anonymous.

It would be most helpful if you could use the FREEPOST envelope provided (no stamp needed) to return your completed
questionnaire by 12 July. If you cannot find or did not receive the pre-addressed envelope, please return the completed
questionnaire to "Shirley Song, . Transportation Research Group, School of Civil Engineering and the . Environment,
University of Southampton, FREEPOST LICENSE NO. SO286, Southampton, SO17 1BJ. (No stamp is required)

When you return your completed questionnaire you will be automatically entered into a free prize draw for a £50 .
shopping voucher. If your address or personal details shown above have changed since the last time we contacted
you, please correct them.

This survey is being undertaken by the University of Southamptorl for West Sussex County Council. If you have any
problems completing the questionnaire, please call Shirley Song at the University of Southampton on (023) 8059 3871
during office hours. Thank you for your time and co-operation.
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SECTION A: Information about your household

A1) Please indicate how many males and females there are in your household by age group. (Enter the number of
persons by age category and gender and remember to include yourself)

Under 16 16 to 21 22to0 25 26 to 34 35 to 44 45 to 54 55 to 64 Over 65

Female

Male

A2) How many cars are regularly available for use by members of your household? (Please tick one box only)

None [:l One D Two I:I Three or more D

A3) Please describe the type of house you live in? (Please tick one box per column)

Detached |:| One bedroom I:]
Semi detached |:| Two bedrooms D
Terraced I:] Three bedrooms L—_|

Flat D Four bedrooms D

Other ] More than four bedrooms |:]

A4) What are the occupations of your household members over 18 years old? (Please tick all that apply)

Professional/senior management |:| Office worker I_—_] Student D
Middle management I_:] Shop worker E] Armed forces |:|

Skilled worker/Trade D Self Employed D Retired D

Manual worker E] Housewife/Home-maker I:I Unemployed |:|
Clerical/secretarial worker D Academic D Other D

A5) Do you have access to the Internet from:

Your home? Yes D No D Your workplace? Yes D No D

SECTION B: Information about your household’s current shopping habits

B1) How often do members of your household make specific trips to purchase the following goods? (Please tick one
box only for each category)

Groceries: ; Other goods (entertainment, clothes, gifts, etc):
Less than once a month D Less than once a month D
Once or twice a month D Once or twice a month L—_|
Three times a month D Three times a month or more D
Once or twice a week D Once or twice a week D
Three times a week or more D Three times a week or more l:]

B2) Which mode of transport do members of your household typically use for the following shopping trips starting
from your home? (Please rank the 4 options with 1 as the most common, 4 as the least common)

Groceries: : Other goods (entertainment, clothes, gifts, etc):
Walking Walking
Car Car
Bus Bus
Other Other
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B3) To what extent are your shopping trips combined with other activities? (Please state the percentage frequency
against each option below which describes your typical behaviour)

Groceries: Others goods (entertainment, clothes, gifts, etc):
Specific trip from home % Specific trip from home
Shop while travelling to/from work % Shop while travelling to/from work %
Shop while combining with other activity % Shop while combining with other activity %
Total = 100% Total = 100%

B4) Please give the names and locations of two supermarkets your household normally use. (Please put the one your
household most commonly uses as your first choice)

Name and location (road name, area) of your first and second choice supermarkets

1st choice:

2" choice:

SECTION C: Information about your household’s home shopping habits

C1) In addition to physically going shopping, how else do members of your household purchase goods and how often?

Rarely  Occasionally Frequently Very Frequently
(Please tick one box per row) Never (1-2times (3-11times (1-2times (once a week or
a year) a year) a month) more often)

Shop via the internet from a computer at home
Shop via the internet from a computer at work
Telephoning an order to a retailer

Shop via interactive television

Sending an order form by post (mail order)

Oodood
pouood
Oogood

Other (please specify)

,

If you answered ‘never’ to all of the above, please move onto Section D.

Oooooan
HiNInIninn

C2) Retailers sometimes provide several delivery options for your home shopping, depending on how quickly you
want the goods to reach you. (Please rank the top 3 delivery options you have experienced from the 10 options
listed, with 1 as your most frequent and 3 as the least frequent)

S 0 0 s | Next Day A cvery 700 1200
Next Day delivery (No time mentioned) Next Day PM delivery (12:00 — 18:00)
Next Day before 09:00 Saturday delivery

Next Day before 10:00 Overnight delivery (18:00 — 23:00)
Next Day before 12:00 Other (Please specify)

b

If you have never experienced a choice of delivery options, please tick this box
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C3) What type of goods do members of your household purchase through the various methods of home shopping you

indicated in Question C1? (Please rank the top 5 according

to how frequently you order them, with 1 as your

most frequent shopping item and 5 as your least frequent item. If possible, piease aiso specify the names of e-

retai‘lers you typically use for each category)

Ranking

Please give details below of a typical e-
retailer you use for each category

(1-5 below)

Food and groceries

Travel, accommodation or holidays

Tickets for events

Books or magazines

Flowers

Clothes, sports goods and toys

Music CDs, Videos or DVDs

Computer software (e.g. games) and hardware

Electronic equipment (e.g. TV)

Other (please specify)

b

v

. C4) Referring to all the different types of goods purchased by members of your household in question C3, and
thinking about the frequency of those purchases, approximately how many home deliveries would this equate
to over a 12-month period? (Please tick one box only for each category)

None
1 to 2 deliveries a year

3 to 11 deliveries a year ‘
12 to 23 deliveries a year

24 to 35 deliveries a year

oDooooo.

More than 36 deliveries a year

What percentage of these will not fit through the letterbox?

8
None

1 to 2 deliveries a year

3 to 11 deliveries a year
12 to 23 deliveries a year
24 to 35 deliveries a vyear

More than 36 deliveries a year

%

C5) Referring to your response in Question C4, how many deliveries arrive when no-one is in to receive them? (This -
applies to packages that cannot fit through the letter box or require a signature.) Please tick the appropriate box.

None Some
(Always someone Few (Around 1in 4
in) deliveries)

] []

0

Most
(More than half
of the deliveries)

]

Many

]
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C6) How do the members of your household typically respond to a missed delivery, where the carrier returned the
package/s to the depot and left you a notification card? (Please tick one box per row)

Rarely Occasionally Frequently Very Frequently
(Please tick one box per row) Never (1-2times (3-11times (1-2times (once a week or
ayear) a year) a month) more often)

Contacted the carrier and arranged an alternative

delivery time/day to our home address D D D |:| D

Contacted the carrier and arranged an alternative

delivery time/day to a work/alternative address D D D D I:]
Contacted the carrier and had the package/s
delivered to our local post office D |:| l:l D I:I

Travelled to the carrier's depot personally to l:] |:| I::I D I:I

collect the package/s

Other (please specify): I:] D D D D

C7) Please indicate some names of supermarkets and carriers who have made deliveries to your house over the past
12 months.

Supermarkets: Carriers:

C8) Do you find that you now make less physical journeys to purchase goods because of home shopping? (Please
tick the appropriate response)

Strongly Agree Agree Uncertain Disagree Strongly Disagree

O O O O O

SECTION D: Your personal views on an alternative home delivery service

A new solution to the problem of missed home deliveries is to use local convenience stores, garages, post
offices or secure 24-hour locker banks as local ‘collection points’. You could designate one of these as an
alternative delivery address when ordering goods, to be used in the event of you not being at home when a
courier arrived to deliver a package. Collection points could take packages up to 75cm by 75cm by 76cm and
you would be notified of the arrival of your package through a text message to your mobile phone, email or
phone call. Examples are Royal Mail and Parcelforce, which allow customers to choose delivery to one of
16,000 Post Office branches through their ‘Local Collect’ service. If you are interested, please visit
hitp://www.royalmail.com/portal/rm/content3?mediald=600011&catld=14800159 for more detalils.

D1) Which type of outlet would be most convenient for you to use as an alternative delivery point?
(Please tick one box only)

Convenience Store [_] Post Office |:|
Petrol Station |:| Locker Bank D
Other I:I (Please specify)
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D2) If you were to use this service, what would be the most convenient option for you? Please rank the collection
options in order of preference, with 1 as your first preference and 3 as your last preference.

Your preferred collection time/s Your preferred
(Please tick the appropriate time/s for each option) collection
day/s
(Please tick)
Rank | 07:00} 09:00]| 12:00| 14.00] 17.00] 19:00] Mon . Sat
Your preferred collection option  (1-3 below)| —- — or
12 00| 14 00 17: 00 19: 00 23 00| Fii Sun:

Near my home I:] D D D D D D D
Near my work O 0O O O O OO0 0O
At an alternative location D I:] ' D D D D D : D

D3) If a service was offered by retailers where you could nominate an alternative delivery address (using one of the
outlets in D1), to be used in the event of you not being at home when a courier arrived to deliver a package,

would you consider signing up to it? (Please tick one box only)
Yes I:] No |:| Don't know D

D4) If you would not consider nominating an alternative delivery point for missed home deliveries to your house using
one of outlets stated in D2, please state your reasons in the space below

D5) With relation to your first choice option in Question B2, what method of transport would you most likely use to
collect your package/s? (Please tick your preferred method of transport)

walking [] ~ Cycling []
Motorbike [_] Park & Ride [ ]
Train D Bus (excluding park & ride) E]

Car D Van D

D6) In order to determine how far people would have to travel to a Collection point, it would be very helpful if you
could supply your home postcode and your work postcode (if applicable).

(Please write in)
Home postcode l j l l l L l ’ l

Work postcode (if applicable)l | | I I L I | J ‘

D7) Would you be willing to participate in a trial of an aiternative delivery point scheme for handling missed home
deliveries in your area? (Please tick) , ,

Yes [:l ~ No D

Thank you very much for taking part in this survey.

a Data Protection Act 1998. The infor/matio‘n you provide will only be used for the purposes of helping to
improve the environment and the transport infrastructure in West Sussex. This research is being carried
out on behalf of West Sussex County Council by the University of Southampton and no other organization

will have access to your personal data.
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Appendix
Table C-1 Scheffé multiple range tests on the individual distances between 423
households and 23 CDPs (5 railway stations, 14 post offices with ‘Local Collect
service and 4 other supermarkets) in Winchester
Mean ‘ 95% Confidence
M 0 Difference | Std. Sig. Interval
CDP (03] 4 , (1-J) Error Lower Upper
Bound Bound
Other supermarket | Post office - 2.1037(%) .34466 .000 1.1347 3.0728
Railway station 4024 34466 714 -.5666 1.3714
Other \ | '
Post office -2.1037(*) 34466 .000 -3.0728 -1.1347
supermarket ;
Railway station -1.7013(*) .34466 .000 -2.6704 -.7323
Railway station Other -4024 34466 | 714 | -1.3714 5666
supermarket ,
Post office 1.7013(%) 34466 . | .000 7323 2.6704
Based on observed means.
* The mean difference is significant at the .05 level.
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Table C-2 Carrier driving distances (km) associated with serving the 9 different sets
of 50 first-time deliveries and a number of re-deliveries in Winchester (one delivery

round)
Carrier travelling distance Percentage of failed first-time home deliveries
Scenarios 10% 20% 30% 40% 50%
Exp DXstingdelvery  gq 76.7 78.8 81.4 83.1 84
Set 2 103.7 124.6 125.6 132 129.4
Set 3 1219 123.3 136.9 1399 143
Set 4 122 131.9 133.8 135.3 137.9
Set 5 70.9 75.4 101.5 103 105.3
Set 6 | 97.6 100 99.4 1053 108.3
Set 7 78.9 79.8 82.2 83.5 87.1
Set 8 100.5 101.5 103.3 105.6 115.4
Set 9 1112 | 113.3 118.4 119.5 1222
Mean 98.2 103.2 1092 1118 1143
cppr  (DF ~railway Set 1 87.7 87.7 87.7 87.7 87.7
Set 2 126.7 126.7 126.7 126.7 126.7
Set3 - 1224 1224 122.4 1224 122.4
Set 4 119.5 119.5 119.5 119.5 1195
Set 5 60.6 60.6 60.6 60,6 60.6
Set 6 119.5 119.5 119.5 119.5 119.5
Set 7 79.6 79.6 79.6 79.6 79.6
’ Set 8 96 96 96 96 96
Set9 121.5 121.5 121.5 1215 1215
Mean 103.7 103.7 103.7 103.7 103.7
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CDP2  CDP = Supermarket  Set 1 95.7 95.7 95.7 95.7 95.7
Set2 1600 1600  160.0  160.0 160.0

Set3 1262 1262 1262 1262 126.2
} Sea 1233 1233 133 1233 1233

Set 5 85.4 85.4 85.4 85.4 85.4

Set6 1249 1249 1249 1249 124.9

Set 7 98.7 98.7 98.7 98.7 98.7

Set8 1096 1096 1096  109.6 109.6

Set9 1536 1536 1536 1536 153.6

Mean 1198 1198 1198 11938 119.8

cppy  SDF = ocal Collest gy 83.8 83.8 83.8 83.8 83.8
Set2 1196 1196 1196 1196 119.6

Set3 1383 1383 1383 1383 138.3

Set4 1266 1266 1266 . 1266 126.6

Set 5 69.2 69.2 69.2 69.2 69.2

Set6 131 1131 131 1131 13.1

Set 7 90.3 90.3 90.3 90.3 90.3

Set8 1128 1128 1128 112.8 112.8

Set9 1142 1142 1142 1142 114.2

Mean 1075 1075 1075 107.5 107.5
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Table C-3 Scheffé multiple range tests on the individual distances between 347
households and 250 CDPs (12 Tesco Extras, 46 railway stations, 139 post offices with

‘Local Collect’ service and 53 other supermarkets) in West Sussex.

‘Mean 95% Confidence
Int 1
) S Difference | % | sig, AL

CDhP CDpP (1-J) Error Lower Upper
Bound Bound

Post office Railway station -2.0920(*) 36591 .000 -.8707 "2.7533
Other supermarket | -2.8604(*) 36591 016 1491 2.0317

Tesco Extra -5.4310(*) 36591 .001 -2.3723 -.4897

Railway station Post office 2.0920(*) .36591 .000 | -2.7533 -.8707
Other supermarket -7716 36591 199 1 -1.6629 2197
Tesco Extra -3.3130(%) 36591 .000 -4.1843 -2.3017

Other supermarket | Post office 2.8604(*) 36591 016 | -2.0317 -.1491
Railway station 7716 36591 199 -2197 1.6629
Tesco Extra -2.5414(*) 36591 .000 -3.4627 -1.5801

Tesco Extra - Post office 5.4310(*) 36591 .001 4897 2.3723
Railway station 3.3130(*) 36591 .000 2.3017 4.1843
Other supermarket 2.5414(*) 36591 .000 1.5801 3.4627

Based on observed means.
* The mean difference is significant at the .05 level.
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Table C-4 Carrier driving distances (km) associated with serving the six different sets
of 200 first-time deliveries and re-deliveries

Carrier travelling distance

Percentage of failed home deliveries

Scenarios 10% 20% 30% 40% 50%
pxp  Existing delivery Set 1 776.3 788.8 875.3 903.1 944.1
method
Set 2 725.8 780 849.4 903 952
Set 3 701.9 744.7 807.1 859.3 889.6
Set 4 712.6 763.5 892.7 903.1 943.1
Set 5 801.2 851.3 967.5 987.8 1002.3
Set 6 779.4 824.5 885.2 978.7 1015.4
Mean 749.5 792.1 879.5 922.5 957.8
cppy PP =railway Set 1 783.9 783.9 783.9 783.9 783.9
station
Set 2 761.2 761.2 761.2 7612 761.2
Set 3 1020 1020 1020 1020 1020
Set 4 877.7 877.7 877.7 8777 8717
Set 5 920.5 920.5 920.5 920.5 920.5
Set 6 900 900 900 900 900
Mean 877.2 877.2 877.2 877.2 877.2
CDP2  CDP=TescoExtra  Set 1 733.6 733.6 733.6 733.6 733.6
Set 2 727.5 727.5 727.5 727.5 727.5
Set 3 1037.8 10378 103738 1037.8 1037.8
Set 4 8693 _ 869.8 - 869.8 869.8 869.8
Set 5 934.3 934.3 9343 934.3 9343 -
Set6 909.3 909.3 909.3 909.3 909.3
Mean 868.7 868.7 868.7 868.7 868.7
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CDP3 iﬁﬁ;ﬁiﬁi’ Set 1 807.7 807.7 807.7 8077 8077
Set 2 807.0 807.0 807.0 807.0 807.0
Set 3 1099 1099 1099 1099 1099
Set 4 866.7 866.7 866.7 866.7 866.7
Set 5 9769 9769 976.9 976.9 976.9
Set 6 957.2 957.2 957.2 957.2 957.2
Mean  919.1 919.1 919.1 919.1 919.1

CDP4 CDP=Postoffice ~ Setl 7849 784.9 784.9 784.9 784.9
Set 2 7553 7553 7555 7553 7553
Set3  1030.8 10308  1030.8 10308 103038
Set 4 835.4 835.4 835.4 835.4 835.4
Set s 927.6 927.6 927.6 927.6 927.6
Set 6 907.1 907.1 907.1 907.1 907.1
Mean  873.5 873.5 873.5 873.5 873.5
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Table C-5 Scheffé Multiple Comparisons output for individual distances between the

38572 households in West Sussex serv

ed by the 3 depots (Crawley, Southampton and

Alton)
Mean 95% Confidence
(U2 ) Difference Std. Sig. Interval
Depot Depot (1-3) Error Lower Upper
Bound Bound
Alton Crawley 26.4251(*) | 1.37422 .000 | 23.0612 29.7889
Southampton -1.8319 1.36068 404 [ -5.1626 1.4989
Crawley Alton -26.4251 ") | 1.37422 .000 | -29.7889 | -23.0612
Southampton -28.2569(*) | .33320. | .000 | -29.0726 { -27.4413
Southampton Alton 1.8319 1.36068 404 | -1.4989 5.1626
Crawley 28.2569(*) .33320 .000 [ 27.4413 29.0726

Based on observed means.

* The mean difference is significant at the .05 level.
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Table C-6 Scheffé Multiple Tests on the individual distances between 2496
households and 263 CDPs (12 Tesco Extras, 46 railway stations, 152 post offices with
‘Local Collect’ service and 53 other supermarket chains across West Sussex.

) Mean " 95% Confidence
; Interval
((2)1, (('??)P Difference EStd' Sig. e
I-J rror Lower Upper
Bound Bound -
Other L
Tesco Extra 2.276131(*) | .1618931 | .000 1.823281 | 2.728982
supermarkets
Post office 4.027521(*) | .1618931 | .000 | 3.574670 | 4.480371
Railway station | 2.545827(*) | .1618931 | .000 | 2.092977 | 2.998678
Other supermarket | Tesco Extra -2.276131(*) | .1618931 | .000 -2.728982 | -1.823281
Post office 1.751389(*) | 1611825 | .000.| 1300527 | 2.202252
Railway station 269696 | 1611825 | .424 -181166 |  .720559
I&fffjé Collect Post | 1< o Extra -4.027521(%) | 1618931 | .000 | -4.480371 | -3.574670
Other -1.751389(*) | .1611825 | .000 | -2.202252 | -1.300527
supermarkets
Railway station | -1.481693(*) | .1611825 | .000 | -1.932556 | -1.030831
Railway station Tesco Extra -2.545827(*) | 1618931 | .000 | -2.998678 | -2.092977
Other -269696 | .1611825 | .424 -720559 | .181166
supermarkets,
Post office 1.481693(%) | .1611825 | .000 1.030831 | 1.932556

Based on observed means.

* The mean difference is significant at the 0.05 level.
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Table C-7 Scheffé multiple range tests to determine where the significant differences
in carrier mileage lie between the five delivery methods (existing delivery method,
CDP delivery methods using Tesco Extras, local post offices offering Local Collect,

railway stations and other supermarkets across West Sussex)

95% Confidence

; Mean
: 1 1
g)l' thod g)l' hod Difference EStd' Sig. nterva
elivery metho elivery metho (1-J) rror Lower Upper
Bound Bound
Existing method CDP=post office -17.3385 18.73566 | .886 | -70.0592 35.3823
| CDP=railway 2201231 | 1873566 | 819 | -72.8438 |  32.5977
station .
CDP=supermarket | -21.0308 | 18.73566 | .794 | -73.7515 | 31.6900
CDP=Tesco Extra | -21.0923 | 18.73566 | .792 | -73.8130 | 31.6284
CDP=post office | Existing method 17.3385 | 18.73566 | .886 | -35.3823 |  70.0592
CDP=railway 27846 | 1835713 | 1.00 | -54.4402 | 48.8709
station -
CDP=supermarket | -3.6923 | 1835713 | 1.00 | -55.3479 | 47.9633
CDP=Tesco Extra | -3.7538 | 1835713 | 1.00 | -55.4094 | 47.9017
CDP=railway Existing method 20.1231 | 18.73566 | .819 | -32.5977 | 72.8438
station
CDP=post office 27846 | 1835713 | 1.00 | -48.8709 | 54.4402
CDP=supermarket | -9077 | 1835713 | 1.00 | -52.5633 | 50.7479
CDP=Tesco Extra -9692 | 18.35713 | 1.00 | -52.6248 | 50.6863
CDP=supermarket | Existing method 21.0308 | 18.73566 | .794 | -31.6900 | 73.7515
CDP=post office 3.6923 | 1835713 | 1.00 | -47.9633 | 55.3479
CDP=railway 9077 | 1835713 | 1.00 | -50.7479 |  52.5633
station
CDP=Tesco Extra | -.0615 | 1835713 | 1.00 | -51.7171 |  51.5940
CDP=Tesco Extra | Existing method 21.0923 | 18.73566 | 792 | -31.6284 |  73.8130
CDP=post office 37538 | 1835713 | 1.00 | -47.9017 |  55.4094
CDP=railway 9692 18.35713 | 1.00 | -50.6863 52.6248
station
CDP=supermarket 0615 | 1835713 | 1.00 | -51.5940 | 51.7171

Based on observed means.

* The mean difference is significant at the 0.05 level.




