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ABSTRACT

An increasing number of industries are choosing to provide self-service technology delivery options for their
customers. There are at least three self-service application areas that have benefitted from a collaborative effort in
technology advancement: online (e-commerce), kiosk (k-commerce), and vending (v-commerce). Efficient e-commerce
companies provide a platform that allows customers to research products, order goods and services, process payments,
and/or access online customer support. The success of web-based self-service depends upon the quality and quantity of
information available and the ease with which it can be located. The kiosk has become a retailing option that has
proven to be an effective unattended point of sale. A recent report noted that the number of installed kiosks has
quadrupled in the past several years with no end in the short term. While the vending industry has been stagnant in
recent years, newer machines have replaced traditional glass-front panels with interactive digital displays capable of
enhancing the customer interface. As the convergence of these three self-service technologies continue to progress, an
innovative service delivery model is evolving. Technology is an investment that, if made wisely, can produce a
significant competitive advantage in the marketplace.
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INTRODUCTION

An increasing number of industries are choosingravide self-service technology delivery options tbeir
customers. Self-check-out at retail stores andrsogekets, pay-at-the-pump gas stations, self-cleslat airports and
hotels, online banking and stock trading, self-omlgry at restaurants, and an array of dedicatettes (photo kiosks,
DVD rentals, ticket machines, etc.) are becomingmonplace (Meuter, 2007). In most businesses #resition from
customer service to self-service is an undeniaieledt (Sjodin, 2010). As web-based searches andi$oumen kiosks
become more user-friendly and thereby capable pflliey more complicated tasks, health care progidtast-food
chains and other businesses are trading face-&odacounters for face-to-monitor transactions. émmnting self-
service technologies is an approach expected toowepspeed, accuracy, and operational efficienatesnattended
points of sale (Eighth Annual Kiosk Benchmark Stu2iy09).

For example, in banking the phrase ‘full serviceéd to refer to a teller capable of handling tratisas affecting
checking and saving accounts as well as safety siteppox access, and administration of mortgage kach
applications. Now, full service means that the bprdvides a wide range of services designed todawedier contact in
its entirety. Such self-service applications agim¢t banking, online lending, ATM machines, angractive voice
response (IVR) systems have become the financiah.nGustomers who value the convenience, consigtemd self-
control of automated transactions, over assisttséictions, appear to be in the majority.

Another contributing factor is that it is not uncmon for consumers to encounter inexperienced satgdp,
long waiting lines, or closed stores when consurdesire to shop (Yap and Sweeney, 2007). As atresybortunities
to conduct transactions online, using a kiosk, eemading machine have become a welcomed alternéee Exhibit
One). As experts proclaim, an effective self-sertgchnology has to either make a process fasteaper, or better for
customers to perceive it as worthwhile. There ateast three self-service application areas thaeltbenefitted from a
collaborative effort in technology advancement. dlasa (2008) has segmented self-service technq®gy) into
three application areas: online (e-commerce), kigsskommerce), and vending (v-commerce).
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E-COMMERCE

Simply stated, the world’s largest self-serviceeaubr isthe Internet. It is primarily responsible for piding an
infrastructure and ongoing impetus leading to thevement toward self-service (Oliver, 2008). Thet fdmt the
Internet has become a universally accepted platforrproduct search, product information, and paidarocurement
has had a profound impact on the way businessdsfireng customer relationship management (CRMpugh
customer facings, accelerated delivery mechaniantcustomized self-services.

GARTNER Kiosk Hype Cycle by Vertical Market Solution, 2008-2009
Self Sarvice Drdering — gy CTHZEn Adcess
f-\.. Toarist informatian
/ y " KEY TO INDUSTRY SECTORS
II'EII Hotel Guoest Car ental  Eoif Ehckaan © Retal
| ¥
= Fltnass Tﬁﬂng.-"ll i E{‘Ekm b %‘} @ @ Hospiality
= Theater | [ ] 8 98
2 Dn‘hale"mnskrﬂg '/ Ticketing lerl s.lar- b 8= — T @ Consumer Goods
B i Wa o® @9 "% adwned Gitand | @ mavel and ourm
= Jlf Healthcare 2 Y ATMS Wedding
cell phome wfarmation —3 @ 08 ot T L if.carice Registy | @ Financial Services
pricing Plans @/ pnens colf service f El?u"é:gt“ advice in Chedourt @ Healthcare
EVOUng  |nfarmation PANKIND @ Media, Comm and Entartainment
Tedhnok peak of inflated of shpe of Platea of O Govemment
Trigg;ml Expectations nisﬂm%m Enli mt  Prodectivity
3-5 YEARS MATURITY WITHIN 2 TEARS

Exhibit 1: SST Vertical Market Applications
(source: www.ncr.com/documents/kiosk _benchmark yst8ighdf)

The Internet represents the ultimate form of seff4see (Thomas and Grandison, 2008). A majorityUS
consumers rely on the Internet as part of a shgppiacess, even if they eventually go to a stoqgurchase or pick up
an item. Researching product features and condpgtiite comparisons online, before actually shogppappears to
empower customers while creating a more informeglingu experience. Forrester Research (www.forresier)
reported domestic online sales grew steadily fre#@ Billion in 2002 to more than $130 billion in 2@ a record
$155 billion in 2009. With a ten percent compoundadual growth rate, Forrester projects a $25@hililollar online
sales volume in 2014, noting that more than sevpatgent of Americans engage in cyber shopping:eSter further
prognosticates that e-commerce sales will represight percent of all US retail sales by 2014, nqurf six percent in
20009.

Efficient e-commerce companies provide a platfonat allows customers to research products, ordedgand
services, process payments, and/or access onlgtenser support. The success of web-based selfesed@pends upon
the quality and quantity of information availabledathe ease with which it can be located (Dool&38). Online self-
service has been shown to have a more positivenret investment (ROI) than other customer-faciatj-service
technologies. Known for cost savings, web-basefisselice also fosters customer relationship mamegg since
customers are routinely required to create an adcorofile prior to initiating a transaction. In @iton, incremental
revenue can be gained through up-selling or crelisig related products.

K-COMMERCE

The kiosk has become an effective point of saléoapthat is rapidly being adopted; sometimes ircelaf a
standard vending machine. In a recent report, SturRasearch Associates (2010) noted that the numbkiosks
installed in North America has quadrupled in thestplew years and estimated there were more tharmillidn
customer kiosks (not including ATMs) in place in020 In 2007 consumers spent more than $525 bibibself-
checkout lanes, ticketing kiosks, and other undgdrretail kiosks according to the IHL Consultinppb@ (2010); this
is a huge increase in revenues from $438 billioddf@6. The volume is forecasted to exceed $1i®triby 2011.

160 The Journal of International Management Studies, Volume 5, Number 2, August, 2010



Payment accepting kiosks are usually divided ihted broad categories: self-check kiosks, tickekiogks, and
self-ordering kiosks. Self-check kiosks are dedidab linking both check-in (registration) and dhecit (settlement)
activities associated with airline travel, hotet@mmodations, events and meetings. Ticketing kigskd or transmit
information authorizing entry to an event or trams$ation venue. Self-ordering kiosks primarily fscan goods and
services at a quick service or family style resaatior access to a takeout location or deliverytezerMcDonald's,
Burger King, Subway and other eateries have be#wedc testing self-service kiosks in preparatiam fvidespread
utilization in late 2010 or early 2011. Quick servirestaurant (QSR) kiosk structures have becomwiécignt using
standard PC hardware running on either a Windowsirarx operating system. Basic QSR kiosks allowtooers to
self-order and pay with credit, debit, prepaidgifir cards, while full-service models are capalfinternet connectivity,
coupon processing, and coin and currency accep{amvea.qsrweb.com). In addition, kiosks have progeiscessful in
selective outdoor locations for drive-through amivetup self-service applications (www.selfserviceld.com). The
IHL report similarly segments the kiosk marketplaw®e six main categories:

» Self-Checkout Systems -automated systems that allow shoppers to comphetgptirchase of tangible products
unassisted in a retail setting.

» Ticketing Kiosks — devices located at airports, amusement parks, éyusirtals, parking lots, movie theaters and
train stations that enable a customer to purchaselmissions ticket for transportation or an atioac

e Check-In Kiosks —free standing machines that confirm previous payraed provide registration entry. Common
in lodging, travel, tourism, and related hospitasiettings.

» Food Ordering Kiosks - devices that allow either quick service or casuaing customers to place orders and
complete payment without input from employees whay foe redeployed to order fulfillment.

» Postal Kiosks -innovative kiosks installed in post office locatioto enable the handling and mailing of letters and
packages {including the sale of stamps and rels¢edces).

» Other Retail Kiosks - This group consists of a wide variety of transattidosks that may be found in retail,
hospitality industry, and various touch-point locas.

Web and kiosk applications typically include tofds centralized remote monitoring and network mamagnt
(Kasavana, 2008). Most applications serve multjpleposes, for example, a website or kiosk can ptesaletailed
product catalog and gift registry for customers arjdb or loan application center for prospectingyees. For most
web-based and kiosk applications there are seepdaling features embedded in the self-servicgranoming that
may not be obvious. Consider these hidden capabiliall Business, 2010 and Castro et. al, 2010):

a) Upselling -- ability to suggestively ‘upsell’ at the poinf purchase by offering add-ons, modifiers, and/or
bundling options; for example, in addition to fliglegistration, airlines are also using the wet) self-check-
in kiosks to ‘upsell’ preferred seating based agsfer reward points as well as promote single-dgps club
membership and related travel amenities (e.gcaipcellation insurance).

b) Incremental Revenue- using a sophisticated application capable atking, storing, and recalling prior
purchases, by customer, may influence incremesatanue. For example, recalling a customer’s lasth@ase
can help accelerate order entry and/or settlemerngetrieved data remains accurate. This featarealso
strengthen and enhance CRM and loyalty.

c) Affinity — account creation and administration of a comgmslve loyalty reward program to monitor
purchases for points, rewards, discounts or sppomhotions to be applied at website and/or kiaslations.

d) Cost Containment development of intuitive programming that enablgelligent processing without human
intervention can produce cost savings. For exanilpie estimated that customer check-in with atireragent
costs about $3 per transaction as compared to dbbaents or less at a kiosk or website. In factyeys
indicate that both the website and kiosk-basedhgetlan more effectively perform upselling tharive lagent.

V-COMMERCE

Consumers often have the option of choosing to sedkservice technology (Lazarony, 1998). At a haak
customer may choose between using a teller and) @inautomated teller machine (ATM) and at a hatdhaveler
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may choose between using a vending machine angj usom service. Consumers continue to choose eglfez
technology for a variety of reasons including fastervice, more convenience, and ease of use. Paicealso be a
factor when there are monetary advantages assoaidte a self-service option. For example, thereyrba a lower
price from for a product purchased online than phygsical retail outlet.

The business aspects of vending technology arengressed in the concept of v-commerce (Kasavan&)200
The fact that a vending machine is likely to featarglass-front that permits the customer to viéwsiral products,
but not handle them, is somewhat like the digitaddpict display available over the Internet. Theligbto further
differentiate a vending machine from a web-baseplieation is not difficult as immediate product dery of v-
commerce sets the two modes of operation aparfer®iitiating between a vending machine and a kibskever, is
not so easy. The distinction has been blurred asepients and applications often appear to oveflapording to a
recent article, there are approximately 8 millioanging machines in the US; compared to 1.2 millidosks
(www.digitaltransactions.net and www.kiosk.com).spiée the fact the vending industry has existednfiore than a
century and the kiosk industry just passed itshtemmiversary has not simplified the process. AlR&dDVD rental
station, generally considered a vending machinedaperation, has been recognized for its outstgndesign as a
state-of-the-art kiosk (www.redboxpressroom.conmifarly unattended machines that market non-trewil vending
products are often described as kiosk-based outlets

COMPARISONS

The three most popular self-service platforms aegding, kiosk, and web applications. While vendioguses
on product presentation and delivery, kiosks tylpicare limited to dispensing information and reldtservices, while
the web provides unparalleled search and e-pro@merapabilities. The fact that more kiosk appia are being
built with product distribution in mind, and web roeectivity overlaps every aspect of transaction agament, will
likely transpose vending into a more expansive @rdprehensive unattended point of sale applicdtitentor Group,
2010).

While most vending machines handle only cash t@timss, the opposite ratio applies to kiosks which
predominantly favor electronic payments; web-basadsactions are cashless. While the percent afimgmmachines
accepting cashless payments is projected to appati 20% by 2011, kiosks likely will continue to pess a
significant proportion of transactions as cashlesskiosk is defined simply as a self-standing temlbgy-based
unmanned device in the 2010 North American SelfsSerKiosks report. A definition that might alsosdeibe a
vending machine .

Many industry observers (Kasavana, 2008 and wwwiler@ad.com) have sought to differentiate a vending
machine from a kiosk based on the nature of trdimsecbeing handling. Some experts have postuldtaida vending
machine becomes a kiosk when it begins acceptigrehic payments (regardless if it continues tept cash). This
does not seem to be a reasonable or sufficiemtrierisince a payment device is merely a periplmmaponent added to
the base of a more complex system; not the sydtsti.iOthers have proclaimed that a vending machiecomes a
kiosk when it has an extended range of functiopaBut specific functionality is hard to define aaldo tends to fail to
differentiate one device from the other. For examplhen a manufacturer of a large capacity glass-imachine adds
a touchscreen interface and chooses to classifyndhine as a retail kiosk, then the vending ingusas difficulty
understanding the distinction. Deciding whetherexick is a vending machine or kiosk is not simpéhen the
vending industry categorizes a device as a vendiaghine; it is possible the kiosk industry classifthe same device
as a kiosk. Again, consider the Redbox DVD rentatihine. Although always considered a vending appdio, this
device also received an outstanding design awamah fihe kiosk industry. A few differentiation chatexistics for
consideration (with references to web-based ragilare:

* User interface — a vending machine incorporates push-buttongfoduct selection; kiosks rely on touch-screen
monitors for selection; the web relies on clicks &ypertext linkages.
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» Information — vending machine information is limited to protycicing; kiosks and web applications are best
known for their information search and retrievathmiques that can provide detailed data about ditodé of
factors.

» Product Display — vending machines traditionally place producthit@ a glass front; unless a kiosk supports a
product delivery mechanism there is no productveeyi, only information referencing; similarly wetes feature a
variety of products, presented in digital formaithvdelayed shipping requirements.

» Architecture — vending machines are governed by a vending macbontroller (VMC) that monitors inputs,
processes, and outputs; kiosks are PC-based devicemlly running a Windows or Linux operating €yst the
web is a network of networks amenable to a valégomputing platforms.

« Payment Processing— vending machines are equipped to primarily haretlins and currency payments and
occasionally open (credit and debit card) or clagaykey, RFID, payroll direct) payments; kioske auilt with a
high expectation of electronic payment transactibns may be equipped to handle cash payments; #ie isv
strictly a non-cash payment business.

 Marketing — a vending machine features product packagingplaled behind a glass-front that conforms to
mechanical (spiral and coil) restrictions; kiosksl aveb marketing usually involves dynamic digitepdays with
multiple product views as well as extensive prodofdrmation. Many applications also provide a rmewkm for
package customization or personalized purchasing.

» Products — vending machines are limited in product offesitiised on the number of columns or selection iptio
on the machine; kiosk screens can feature a laug@er of products and product sizes and unlesseobe to a
delivery mechanism are flexible in product mix; \wi#bs can feature almost an infinite array of pasidhrough
hyperlinks and search engine capabilities.

e Services— vending machines are incapable of offering cenga services and are limited to the product inugnof
the machine; kiosks and websites can link to thegoof the Internet and numerous remote sites ¢oess to a
wide variety of concierge services.

For simplicity, suffice it to conclude that differéation may be made based on the fact that ventdinds to be
product-centric while kiosks tend to be informatiwemtric. Table 2 contains a comparative listinfsaveral features

from the three main self-service technology appilices (Kasavana, 2008).

Table 2: Comparative Features of Self-Service Tecluogies

Feature Web-based Kiosk Vending
1-Business Trend High Popularity Growing Stagnant
2-Cash Payments No Uncommon Yes
3-Open Payments Yes Yes Maybe
4-Closed Payments Yes Yes Yes
5-Accessibility Worldwide Select Location Selectdabion
6-Delivery Speed Prolonged Delayed Immediate
7-Replenishment Consignment Varies Manual
8-Inventory Z-inventory Varies Warehouse
9-Product Mix Infinite Wide Variety Restricted
10-Custom Product Yes Maybe No
11-Purchase Units Multiple Multiple Single
12-Base Technology Non-proprietary Windows/Linux offtietary
13-User Interface Graphical Graphical Physical
14-Peripherals Unlimited Diverse Limited
15-Product Selection Mouse Click Touch Screen PBetHns
16-Protection Secure layers Optional Devices Prone
17-Signage Dynamic Digital Dynamic Digital Optional
18-Interactivity Yes Yes No

19-Real Time Data Yes Yes Possible Add-on
20-Networking Yes Yes Possible Add-on
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REINVENTION

The future of vending technology will be impactey the explosion of self-service technologies theg a
permeating nearly all aspects of the economy. Ti#t & expected to bring significant changes invheending
operators plan, control, manage, and evaluate tpesa While most in the vending industry will céder the
convergence of innovative applications as evolatignothers anticipate the changes will more likedyrevolutionary.
Self-service technologies are expected to revidatin otherwise stagnant vending landscape in amt éff enhance
customer experience, improve profitability, andateea more efficient management model. Some pessitdnges to
the vending industry, as a result of the convergesfcself-service technologies, are identified able 3 and followed
by a brief explanation for each application or dality (Kasavana, 2008).

Table 3: Anticipated Advances in Vending Technology

Application/Capability Current Future

1- Coin and Currency Predominantly cash Hybrid PayinsSystem

2- Machine Frontage

Glass-front /Closed Front

Dyicdbigital Displays

3- Customer Interface

Push Button Selections

T&arken Activation

4- Interactive Promotion No Interactivity Avatan{éractive)

5- Product Information No Product Information Prodinfo Display
6- Product Variety Category Management V-Enginagrin

7- Technology Platform DEX/MDB Windows/Linux/USB

8- Machine Topology Sporadic Networking Route-widietworking

9- Affinity Programming No Formal Tracking Rewardsogramming

10- Product Packaging Fixed Format Packages Cuztde/BTO

11- Transaction Basis Single Product Multi-Product

12- Operational Data Delayed Collection Real-timaifability

13- Purchase Point None Available Remote Purchasing

14- Product Marketing Posted on machine Intranetkieting

15- Product Tracking Handheld Terminals RFID/NF@giag

16- Remote Shopping None Concierge Connectivity

17- Industry Awareness Occasional Campaigning $odaworking
18- Product Pricing Static Pricing Dynamic Pricing
19- Tech-Conformity Standards/Guidelines Industeytification

20- Investment Model None Supplier Partnerships

» Hybrid Payments -- since consumers are becoming accustomed to sglésatevices capable of processing both
cash and cashless transactions, vending will ligevaidapt this range of settlement options, incydipen system
(bank clearinghouse payments with a fee), closetiesy (private in-house payments without a fee), pagroll
deduct (or similar processing) with no externakfee

» Dynamic Digital Displays-- the ability to place small and large digitalesens on a vending machine or along-side
the machine (networked to the machine) can provwid&ue and powerful product information/promotions.
Dynamic content can be loaded at the machine ornlimded to the machine for displaying. In addition,
commercial or public service information can algodisplayed on the screens as an additional sadneenue or
for customer service broadcasting.

e Touchscreen Activation— the placement of an intuitive touchscreen dismla a vending machine allows the
customer to request detailed product informati@nsdgreen navigation. Nutritional data, diet consitiens, product
expiration date and pricing, and related informatioe readily displayed upon inquiry.

e Avatar — the term avatar is used to describe a virtutdraor online personality usually reserved for wtbs
interactivity — giving a vending machine a persdgafvoice and on-screen image) will significantéyter the
customer experience. This feature has entertainmaloie but is also capable of up-selling and csmkng
products and bundled products.
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Product Information Display — regardless of whether there is a digital disgayouchpad activation, vending
machines will have some form of product displayeTdisplaying of nutrient content, expiration dapecing,
promotional features, etc. are important factorsoesumers.

V-Engineering — similar to the popular foodservice industry safiteventitied menu engineering. The application of
category management and product mapping technio@es been effective in identifying product offesnigased
on sales mix and trend analysis. V-engineeringesgmts the next stage in the progression from ptadapping to
category management. V-engineering blends salesvdt item profitability to produce a powerful dwation.
Technology Platform — less than 20% of the installed vending machinge br@ports using DEX capabilities.
Microsoft Windows, although may carry an unreasémabcremental cost, or Linux are two possible agiag
systems for replacing DEX.

Machine Topology— vending machines will be built with remote maghimonitoring and networking as standard
component parts. Machines will be networked aces®&nue, route, and company. Data will be aggreghte
enhanced operational efficiencies and ‘best prasticomparisons.

Affinity Programming — development of a location, supplier, distributord/or machine manufacturer system that
encourages repeat purchasing and awards custoaresslécting vending as a preferred automated! fettion.
Consumer reward points, discounts, e-couponsgervfends based on purchase patterns would beldeaila
Product Packaging— some machines will possess the ability to custerar personalize machine-based products
as well as support new product introduction. Thaitgldto build-to-order (BTO) product offerings (sdwiches,
salads, meals, entrees) will be a reality. Mighaatomat format return?

Transaction Basis— consumers will be able to make multiple purchasi¢h the presentation of coin, currency, or
cashless payment media. Operational preferenceprbiaibit multiple products purchasing with arhity cash and
currency escrow limits, or credit or debit cardrauization, will be configured to enable multiplelections.
Operational Data — the availability of real-time data will be a tdgr occurrence. Machines will be configured in a
network that will provide a basis for data colleati analysis, and display on the web, PDA, cell nghoor
elsewhere.

Remote Purchasing- ability to order items from a vending machinenfra handheld PDA, cell phone, desktop PC,
or other communication device. Allows product pasing without having to be physically located & thachine.
Product is placed in reserve and an item purchade s provided. Customer uses the touchpad to gmtecode
and complete the pre-arranged transaction.

Intranet Marketing — for vending operations in an office, factory,abher closed venue the application of intranet
marketing can be effective. Intranet marketing imge having access to the clientele at the locadiwh using the
company’s network or email server to communicatedpct promotions, incentives, introductions, disusu
specials, and the like. Often a powerful push tepen

Product Tracking — the idea of product tagging with RFID or NFChegalogy may soon be a reality. Product
tagging will allow operators to know exactly whatavailable and sold in each spiral or column aanvehgreater
access to sales specific data for efficient reglamient and v-engineering analysis.

Concierge Connectivity— consumer interface through a touchscreen displeng on either side of a traditional
vending machine to be used to access an onlindergecfor external, remote shopping (products nanachine)
for remote delivery. Akin to web shopping but thgbua dedicated, machine mounted screen featursigppping
agent (concierge) capable of accepting orders, paynand delivery data. Use the screen to sendumestt foods,
personal products, flowers, gift cards, and anyasfgoremier goods and service options. A way tyéase machine
revenues without more products or space.

Social Networking— concept similar to myspace.com and facebook smeral networking -- online connectivity to
self-service location information, product promoso and downloadable e-coupons. A website for métion
related to products and consumer affinity rewaBisnething like: myvending.net.

Dynamic Pricing — ability to change prices remotely or at the niaelusing LCD or LED displays at each product
location.
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e Industry Certification — an industry technology certification program P)Csupervised by NAMA, could be
developed and implemented to ensure compliance imlstry standards and that innovation and emgrgin
technologies would be monitored. Such a program ldvqarovide assurance to consumers, operators, and
distributors that proper handling, processing, agporting procedures are followed. Industry-widetiieation
program governing hardware, software, and netwar@ppropriate as more self-service technologies/ey

» Technology Investments-- perhaps the most effective means to achievee@sad industry-wide technological
advancement is through a Technology InvestmennBistiip (TIP). In this arrangement technology pitevs and
industry practitioners would work together to deypela working model for wider industry consideratiand
adoption. A TIP program has the potential to préwe potential of systematic applications that suppealthier
industry performance.

SUMMARY

An effective self-service application should be endfit to both the customer and business oper&mr.the
customer the gain is in convenience, efficiencyl ahility to control aspects of the transactiom.(@roduct selection
and payment). From a business operator perspeittiverolves reducing administrative expenses wigleviding
quality service with meaningful customer relatiopsmanagement (CRM). When executed correctly, seffice
technology can allow consumers a range of produgices with an assortment of methods of paymerg. CEtpabilities
and features that are becoming so popular in webébdusiness (e-commerce) and kiosk operationsrtirerce)
should be considered viable candidates for upggadicommerce functionality.

As the various self-service channels considerrif@émentation of advanced self-service technologiese key
items should be addressed: 1) clarity (will custmsieow what to do), 2) ability (will customers leathe ability to use
the technology), and 3) motivation (will customeerceive a benefit for using the technology). ¥ ttonvergence of
self-service technologies is to be effective, tksuitant application must alter the customer erped, enhance
industry’s image, and improve operating marginschiwlogy is an investment that, if made wisely, paravide a
competitive advantage in the marketplace.
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