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THE POSSIBILITY OF USING MOBILE PHONES
IN SUPPLY CHAIN MANAGEMENT: A CASE STUDY

OF THE LAST LINK IN A SUPPLY CHAIN

The paper explores the role of mobile telephony in the last link of a supply chain. The authors
have focused on mobile use by customers while shopping. The survey results are also presented. The
research conducted by the authors suggests that mobile phones may be an effective tool to assist con-
sumers in their planning and shopping decisions. It is also a tool for communication between the
last link in a supply chain and customers. However, it should be noted that availing of possibilities
of mobile phones by Polish respondents while shopping is not at the same level as it is in the United
States and Western Europe. According to the respondents, this situation is set to change in the near
Sfuture. Therefore, mobile telephony as a tool should be included in supply chain business model in
order to satisfy customer expectations.
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Maiia Kioa-SInak, Karapxuna Ye6a, Auna bapaneuka
MOXKJINBOCTI BUKOPUCTAHHS MOBIJIBHUX TEJIE®OHIB
B YITPABJITHHI JIAHIIIOTOM ITOCTAYAHHSI: HA ITPUKJIAJAI

OCTAHHBOI JIAHKHU B JJAHIIIOT'Y [IOCTAYAHb

Y cmammi onucano poav mobiabHux mexmnonozii 6 ynpasainni nocmavanuamu. Yeazy ceho-
KYCOBAHO came HA OCMAHHIT AGHUI Y AAHUI02Y NOCIAYAHb — NPOUECi WONNIH2Y MA 6UKOPUCINAH-
Hs MOOiAbHO20 meaeony nid uac nvozeo. Pezysbmamu npoeedenozo onumyeanns 6Kazyromo Ha
me, uo MoGiibHUI meaehon Moxce cmamu eeKmueHUM IHCHIPYMEHIOM NAGHY8AHHS NOKYNOK
ma nputinamms piwens npo npudbanns. Oonax, npu ubomy caio eiomimumu, wio y Iloavi monc-
AUGOCMI 0451 MAK020 GUKOPUCIMAHHA MOOIAbHUX MeXHO0102il we He Hacmitvku eéeauxki, ax 'y CIIIA
abo 3axionii €eponi. Are cumyauis noCMynoe6o 3MiHIOENbCA, AK 6I0MIMAIOMb peCnoOHOeHMu onu-
myeanns, i Hezabapom i 6 Iloavuii mobGiavHuil meaeghon moxce cmamu eaemenmom Giznec-mode-
Al AaHuro2a nocmavawns, 30amHuM RIOGUWUMU DIGeHb 3A0060.1€HOCMI KAIEHMIe 6i0 npouecy
Kynieai.

Karouosi caosa: mobinvhi mexnonoeii; ynpasainHs AaHYHO2OM NOCMA4AHb, 00CAIONCEHHS CROMICU~-
saybKux npeghepenyiil; MoOiAbHA peKaama.
Puc. 3. Taba. 4. Jlim. 34.

Maiia Ku6a-SInsk, Karapxuna Yeba, Auna bapaneuka
BO3MO2XKHOCTU UCITIOJTb30BAHUA MOBWJIBbHBIX
TEJIE®OHOB B YIIPABJIEHUU HEHO‘IKOﬂ ITOCTABOK:
HA ITPUMEPE IIOCJIIEAJHET'O 3BEHA B IIEITA ITOCTABOK

B cmampue onucana poav mo6uavnsix mexuoaozuil 6 ynpagienuu nocmagxamu. Buumanue
CKOHUEHmPUPOBAHO HA NOCAeOHEeM 36eHe 6 UenoHKe NOCINABOK — Npouecce WONNUH2a U UCNOAb30-
eanuu mMobuabHo20 meaedpona 6 ném. Pezyavmamot npoeedénnozo onpoca ykaszviéarom Ha mo,
umo MoOUAbHLIE meaedon moxcem cmamo IPPeKmueHsIM UHCHIPYMEHNIOM NAGHUPOBAHUS
HOKYnoK u npumsmus peuienuti o noxynke. OOnako, npu 3mom cmoum ommemumo, 4mo 6
Iloavwe 603moNcHOCU 0451 MAKO20 UCNOAB3OBAHUA MOOUALHBIX MEXHOA0UT eUlé He HACMOABLKO
wupoxu, kax 8 CIIIA uau ¢ 3anadnoii Espone. Ho cumyauus nocmenenno mensemcs, kax omme-
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uarom pecnondenmot onpoca, u ckopo u ¢ Iloavue mobuibnvLii meaepon moxcem cmamo 3.4e-
MeHmoMm Gusnec-mooeu uenu noCmaegokK, CrocoOGHbIM NOBLICUNTL MepYy Y006AeNI60PEHHOCIU KAl
eHM06 om npouecca NOKynKu.

Karouesvie caosa: mobunvhvle mexmonocuu; ynpasienue yeno4koi NOCMagok; UcCCAe008aHUe
nompebumenvckux npeghepenyuil; MooUuAbHAs peKaama.

Introduction. Supply chain management has being changing since technologies
began to develop. Mobile telephony is one of these recent technologies which have
strong influence on business. Earlier, for a long time, people used mobile phones for
communication only. Currently, in addition to communication, entertainment and
information functions, it is also a tool for business transactions. The popularity of
mobile phones around the world, as well as their newer functions, represents a chal-
lenge for many companies in the field of customer service.

Popularity of mobile phones among consumers has increased in a very dynamic
way. It is no wonder that retailers have noticed a huge potential in mobile marketing,
enabling the acquisition of new customers and maintaining those already acquired.
Thanks to new technologies, growing numbers of telecommunications companies are
beginning to explore individual consumer preferences.

The main aim of the article is to answer the question: what is the role of mobile
telephony in the last link of a supply chain in the retail sector? The authors have set
the following additional questions set:

1. Is mobile telephony popular among consumers in traditional retail shopping?

2. What kinds of mobile phone applications are used by customers while shop-
ping?

3. What kinds of mobile phone applications will be used by customers while
shopping in the future?

In order to answer the above questions the authors decided to conduct a survey
among a group of mobile phone users in one of the medium-sized cities in Poland.
The survey was carried out between August and October 2012.

Different perspectives on supply chains. Previously, logistics was focused on
processes and operations occurring in the company. Currently, we are increasingly
facing competition not only between individual companies but the entire supply
chains.

In literature there are many definitions of a supply chain (Table 1). Some of them
(Beamon, 1998; Bridgefield Group 2006; Pienaar, 2009) draw particular attention to
supply chain efficiency defined as the transformation of raw materials into finished
products and their delivery to end users. This group of definitions restricts its consi-
deration to only physical flow of products. The following two definitions extend the
reach of its deliberations, in addition to previously mentioned aspects, about the flow
of information — so important from the logistics point of view (Little, 1999; Ayers,
2001). However, the majority of definitions presented in literature (Chow and Heaver,
1999; Mentzer et al., 2001; Fertsch, 2006; Christopher, 2000; Witkowski, 2003) made
a particular focus on the interaction between all companies (in the area of flow of
material, information and financial resources) in supply chain in order to deliver final
product to final consumer.

According to Rutkowski (2004) the concept of supply chain should not function
at all, as the driving force in supply chain is not delivery but demand created by cus-

ACTUAL PROBLEMS OF ECONOMICS #4(166), 2015



428 MATEMATUYHI METOAMN, MOAEJI TA IH®OPMALINHI TEXHOOrIi B EKOHOMILI

tomers. According to Christopher a better term would be "chain demand" that from
the business perspective would be more appropriate to the activities taking place in a
supply chain. But regardless of how we call the processes between actors in favour of
producing the product or service for the end customer, the most important thing is
that these processes are coordinated and integrated into the entire supply chain.
According to Ciesielski (2009) the ideal supply chain is that in which we are able to
accurately plan production and delivery (in the time we expect), provide customers
with a large variety of goods — according to their individual expectations, as well as
minimise costs, shorten delivery time and eliminate stocks. In fact, there is no ideal
supply chain. However, there is a possibility to get closer to some ideal through the
use of methods and tools that allow the improvement of the flow of goods and infor-
mation and to work closely with particular actors on manufacture and delivery of
product (service) to final customer. These actions can improve all the processes
throughout the supply chain and consequently reduce costs and improve customer
service. Deshpande (2012) based on 38 reviews of the literature on supply chain ma-
nagement, has shown that long-term cooperation, followed by information techno-
logy, integrated design, strategic purchasing and logistics affect the success of supply
chain management.

On the basis of the above considerations and based on the definition of the
Council of Logistics Management, it can be assumed that supply chain management
is the integration and coordination of activities related to efficient material and infor-
mation flows on the basis of long-term cooperation of all companies and organisa-
tions involved directly or indirectly in production and delivery of the right
product/service to final customers. A timely and efficient flow of information is of
particular importance in a supply chain (Szozda and Werbinska-Wojciechowska,
2013).

The role of mobile phones in supply chain management. The current process of
supply chain management is becoming more dynamic and efficient by integrating
business processes to deliver the best possible service/product to final consumer while
retaining cost efficiency and ensuring a certain level of customer service (Killoran et
al., 2005).

Undoubtedly, the development of a supply chain is affected by increasingly
extensive availability of most advanced technologies. The almost universal access to
the Internet, and with it much information in real time, is one of the most significant
advances of the XXIst century. Today the Internet is present in over 60% of house-
holds in Poland and through mobile phones it is available to 15% of Polish people
(Smith, 2012). According to the Economist Intelligence Unit study, 31% of the rep-
resentatives of retailers believe that the increasing use of mobile phones will change
customer expectations by 2020. At the same time 38% of them expressed the opinion
that the main channel for interaction with customers is a mobile phone. These
changes will force companies implement new channels of communication through-
out the supply chain (AlHinai et al., 2010), which includes such tools as mobile
phones (Figure 1).

The use of mobile devices for retail stores is associated with the so-called mobile
commerce (m-commerce). In literature there are many definitions of m-commerce,
most of which relate to it as any business transaction executed by a wireless telecom-
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munications network (Clarke, 2001; Yang, 2005) or any communication service via
the Internet using mobile phone devices (Yazdanifard and Elkhabir, 2011). According
to some authors (Coursaris et al., 2002; Kwon, 2004; Patil, 2012; Algahtani, 2010;
Jahanshahi et al., 2011) m-commerce has developed in a natural way from electro-
nic commerce, in which mobile devices played an important role.

Consumers
/ Consumers

Retail
/ stores
- wholesalers
suppliers \ $
/ Retail
stores

suppliers <> \ E Consumers
<>

U/l

supermarkets

suppliers I /

\ E Consumers

«—» Information and material flows

Figure 1. Mobile phones use in the last link of the supply chain in relation
between consumers and retail stores, own study

There are many fields in the last link of supply chain where mobile phones can
be used by customers or retail stores. Among them are: bluetooth marketing, mobile
advertising, mobile search, mobile calls etc. Table 1 presents the advantages of the
mobile phones use in traditional shopping process for both final customers and the
entire supply chain.

According to the information in Table 1 there are many benefits of using mobile
phones in a store. From the point of view of customers mobile phones allow them
make more rational decisions. Before they decide to buy a product in a shop, they can
check prices in other stores, read reviews on this product or call a friend. There are
also many advantages for supply chains from the use of mobile phones by consumers.
They can identify customers’ needs, personalise their promotions by sending a mes-
sage to customers, using bluetooth or even calling them.

ACTUAL PROBLEMS OF ECONOMICS #4(166), 2015



430 MATEMATUYHI METOAMN, MOAEJI TA IH®OPMALINHI TEXHOJOrIi B EKOHOMILI

Table 1. The advantages of using mobile phones in the last link of supply chain,

own study
Shopping Advantages for:
process Consumers The last link in the supply chain

Before 1. Possibility of searching for information on | 1. Mobile advertising — informing
a shop products in the Internet. customers about new offers, sales,
visit 2. Possibility to check the prices. promotions, by SMS

3. Possibility to search for the cheapest shops in

the Internet.

4. Possibility of searching for information on

shop location, direct route etc.
During | 1. Better decision-making by: 1. Mobile advertising and
a shop a) dialling friends and family and asking them | information providing by:
visit for opinions on a product; a) bluetooth messaging on a

b) checking the online prices at other stores; mobile phone about the current

c) searching the Internet for reviews of the | offers, promotions;

product. b) QR codes.

2. Finding information on the store’s website |2. Individual customer needs

where shopping is currently done. identification

3. Scanning prices using barcodes.

4. Searching for information by scanning QR

codes.

5. Making micropayments through mobile

phones.

6. Reading bluetooth messages sent by

retailers.
After 1. Handling claims. 1. Relation with customers via
a shop 2. Searching for information on how to install | mobile messages in order to
visit the product and its use inform them about promotions,

discounts, sales, new products

Research methodology and the result of the survey. For the purposes of this paper
the authors have focused on the use of mobile phones by customers while shopping.
The authors have developed 5 steps to implement the study (Figure 2).
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Figure 2. Research process, own study

The survey was conducted between August and October 2012 using two methods:
online (using the program for creating polls: www.ankietka.pl) and face-to-face inter-
views (conducted in Polish by trained interviewers).
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The sample, which consisted of 408 persons (Figure 3), was a stratified quota
sample selected by the following criteria: gender and age (limited to the 18-to-45 age
group — the group of people benefiting most from smartphones) (Mobile Future in
Focus, 2012).

The questionnaire has been developed in Polish basing on (Smith, 2012; Mobile
Future in Focus, 2012; CMB Consumer Pulse, 2011; Report LJS Strategic Research,
2012; On Device Research, 2012).

Total sample
408 people

Totalmale Total female
209 199

18to 30 years old
98

18to 30 years old
97

31to 45 years old
111

31to 45 years old
102

Figure 3. The sample, own study

The survey included 9 questions, most of them closed, focused on the use of
mobile phones while shopping in stores. The questionnaire was divided into 5 areas
(Kiba-Janiak, 2014):

- use of mobile phones in stores;

- scanning by mobile phones barcodes and photo codes in retailing store;

- payments via mobile phones;

- mobile advertising;

- future use of mobile phones in stores.

For the analysis of the data, the authors used SPSS. The obtained results allowed
drawing conclusions and arranging further recommendations.

In the first group of questions, which concerned the use of mobile phones by the
respondents while shopping in the store, the following results were obtained (Kiba-
Janiak, 2014):

- over 60% of women and nearly 55% of man dialled from a mobile phone to a
friend (close person), to ask for advice while shopping (that meant that mobile
telephony helped consumers to make decisions about their purchase).

- approximately 33% of women and 24% of men did not use mobile phones at
all in store.

Moreover, the research shows (Table 2) that male respondents were more likely
than women to use mobile phones in the shop in order to (Kiba-Janiak, 2014):

- compare the price of the product on the Internet (22% of men, 13% of women);
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- search the Internet for reviews (14% of men, 10% of women);
- go on the store’s competitors’ websites (4% of men, 2% of women).
These results indicated that Internet access in mobile phones may enable cus-

tomers obtain information in real time.

Table 2. Number of the respondents using mobile phones while shopping
(multiple answers possible), own study

Gender Age
Q
) —_
=} <
Answers 54 g < g § = = léF
=155 2|58| V|~
IS Q
IS8
Yes, I cqll a friend or a person close to me for advice 141 55% 11251 63% | 120 | 119
on ongoing purchase
Yes, I compare the price of the product, which I want 47 229 1 26 | 13% | 33 | 40
to buy on the Internet
Yes, I search the Internet for reviews of the product 30 | 14% | 19 | 10% | 27 | 22
Ygs, Igoto Fhe store website in which currently I am 3 4% 3 2% 5 6
doing shopping
Ye§, I goon competitive webs1tes.for the retail store, in 17 | 8% 6 39 9 14
which I am currently doing shopping
I do not use a mobile phone while shopping in the store | 50 | 24% | 65 | 33% | 53 | 62
Yes, for a different purpose 17 | 8% |22 | 11% | 26 | 13

The following groups of questions were related to advanced solutions in mobile
phone, which can be used while shopping for obtaining information about a product:
barcode scanning;

- QR code scanning;
sending messages to consumers’ mobile phones;
receiving bluetooth messages from retailers while shopping.

The conducted research showed that advanced solutions in mobile phone, which
can be used while shopping, was popular. Over 90% of female respondents and about
70% of men respondents said they did not scan the barcode or QR code by a mobile
phone in the shop (Table 3). However, men were more keen on scanning barcodes
and QR codes than women.

Table 3. Number of the respondents who never scan barcodes
or QR codes by mobile phone while shopping, own study

Answer “never” Senden s
Men Women <30 31-45
Scan barcodes 163 185 170 178
Scan QR codes 151 195 170 176

The next group of questions was focused on mobile advertising. It is the new
direction of marketing activities for many retailers. New technological capabilities of
mobile phones not only allow sending messages, but also use the bluetooth system to
transmit information about new store offers, new products, promotional campaigns,
sales etc.
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For questions on encouraging consumers to shop by sending mobile messages
and receiving bluetooth messages from retailers, the vast majority of the respondents
answered that they did not use the function of transferring information while shop-
ping or the messages did not matter to them.

A large proportion of respondents (107 male respondents and 91 female respon-
dents) believed that these kinds of marketing activities (mobile messages) did not
encourage them make purchases in the store. A mere 2% of female respondents and
just over 4% of male respondents consistently paid attention to such messages and
took into account the information sent by bluetooth. An interesting fact is that more
female respondents (almost 90%) than male respondents (over 60%) did not use such
a tool while shopping. Those figures show that men were more likely to use new tech-
nological solutions in their mobile phones than women.

Despite the fact that mobile phones in Polish retail stores are as yet relatively
unpopular and consumers need a little more time to switch to the new technology, the
results of the survey indicated that, in the future, a large proportion of the respondents
would be interested in the use of mobile phones while shopping (Table 4). The survey
revealed that:

- in the future more female respondents (almost 50%) than men (40%) would
be interested in scanning barcodes to obtain information about product price while
shopping,

- almost 30% of the respondents (both female and male) would like to scan
photo codes to get more information about a particular product/service and pay for
goods in a shop with a phone.

At the same time almost 40% of female respondents and 22.9% of male respon-
dents stated they would not be interested in using their mobile phones while shop-
ping. However, the above research showed that this situation may change in coming
years.

Table 4. Respondents’ opinions on the possibility of using mobile phones
while shopping in the future, own study

Answer Gender Age
swe Men | Women | <30 |31-45

Scanning bar codes to obtain information on product price 84 94 96 82
Paying for goods in a shop 63 51 53 61
Receiving messages via bluetooth 12 14 15 11
Phot.o code scanning to obtain more information on goods/ 62 56 59 59
services
These functions and applications that I use on a mobile

. . 25 19 17 27
phone while shopping are enough for me
Using a mobile phone while shopping doesn’t interest me 48 78 58 68

Conclusion. The use of mobile phones is becoming essential in many fields. More
and greater possibilities of smartphones make mobile phone use no longer simply an
instrument for verbal communication between people, but is becoming a tool for work
and entertainment (games, social networking, Internet).

In the paper the authors have presented the results of surveys conducted among
retail store customers in order to elicit their opinions about the use of mobile phones
while shopping. The research conducted by the authors showed that the use modern
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applications in mobile phones by Polish respondents while shopping has yet to reach
the levels of popularity found in corresponding studies carried out on North
American citizens in the US (Report LJS Strategic Research, 2012). However, the
research shows that mobile phones help consumers make decisions about purchases.

The results clearly indicated that managers of supply chains in Poland remain
considerably less capable than their American counterparts, in the use of data collec-
tion and communication with clients in order to improve flows in the supply chain.
The reason for low popularity of the mobile technology use at the consumer level
seems to be not only a stage in the development of Polish economy and the associat-
ed consumption patterns, but also limited interest in collecting data in this way by
links of a supply chain. However, insignificant interest is mainly related to uncon-
scious links to the value of actual demand data for the success of the individual, as
well as the success of the entire supply chain. This indicates a relatively modest level
of maturity of supply chains in Poland, as already confirmed by the research con-
ducted in 2012. On the basis of the selected criteria for assessing the degree of matu-
rity of supply chains proposed in the Model Poirier, it was found that the majority of
companies surveyed were at the initial phase of development. The largest barrier to
improving supply chains in Poland has been the lack of proper communication and
limited confidence in the subcontractors. As an indirect result of the research is also
still relatively low level of competence of Polish enterprises in supply chain manage-
ment (Baraniecka, 2013).

The described situation is not favourable for Polish entities. The role of informa-
tion, particularly that derived directly from consumers, has become crucial for
smooth, synchronised management of supply and demand in supply chains. Without
data straight from the market it is difficult to take initiatives to improve the supply
chain, such as management classes or integrated planning, not to mention the more
complex concepts, such as: efficient consumer response or collaborative planning,
forecasting and replenishment. One should hope that attaining higher levels of excel-
lence in the management of supply chains in Poland will become a prerequisite to
intensify the use of new technologies to communicate with consumers and the extrac-
tion, processing and sharing of data about real attitudes, preferences and demand in
general. At that point the data collected from consumers through mobile phones will
not only improve the effectiveness of retailers’ marketing activities, but also enhance
the knowledge on real demand in all links of supply chains.
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