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CONVERGENCE OF MOBILE TECHNOLOGIES  
IN CONTEMPORARY ORGANIZATIONS 

BEATA BUTRYN, PIOTR MACHURA
 

Management, Information Systems and Finance, Wrocław University of Economics 

Mobile technologies have become an indispensible functional element of modern 
organizations. They provide continuous access to information, regardless of the us-
er’s location and time of connection. The dynamic development of mobile technolo-
gies results in gradual overcoming spatial barriers, increased productivity, and new 
business opportunities. Article identifies the impact of mobile technology on devel-
opments inside and outside the organization, presents the key features and benefits 
of mobile technologies, devices and applications. Paper presents the convergence of 
mobile technologies, converging solutions and their benefits. Document is enriched 
with analysis of case studies showing the practical application of this subject. 

Keywords: mobile technologies, the convergence of mobile technology, e-economy 

1. Introduction 

Mobile technologies have become an indispensible functional element of con-
temporary organizations. The term ‘mobile technologies’ represents a class of de-
vices operating independent of user’s geographic location. Mobile devices offer the 
capability of sending, receiving and processing of data without the constraints of  
a wired connection to telecommunications networks. They provide continuous and 
largely uninterrupted access to information, regardless of the user’s location and 
time of connection. Practical use of mobile technologies requires not only invest-
ment in contemporary mobile devices and applications, but also proper design of 
mobile infrastructure, providing users with remote access to company resources.  
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Rapid development of mobile technologies has the effect of gradually elimi-
nating spatial constraints. It offers time-saving benefits and increases employee 
mobility, thus promoting cost-optimization and dispersion of business operations. 
The main goal of the study was to answer how the convergence of mobile technol-
ogies appears on the market, and to show the benefits for companies that are 
achievable through new mobile solutions. Literature research on the convergence 
of new technologies has led to the formulation of the following research problem: 
what are the benefits brought about convergence of mobile technologies and what 
are the real cases of this occurrence. 

2. Internal organizational changes related to the use of mobile technologies 

Mobile devices eliminate the spatial barriers of Internet access, typical in 
desktop systems, thus forming a good basis for development and propagation of 
communications systems closely related to virtual company model of small busi-
ness units operating without physical contact with the ‘base of operation’. Changes 
brought about by the introduction of mobile technologies in contemporary organi-
zation include the following [1]: 

− organizational integration; facilitated contact between employees, inde-
pendent of time and space constraints, 

− leveling (decentralization) of organizational structures; direct contact with 
associates, customers and contractors largely eliminates the need for elab-
orate hierarchies and structures, 

− global scope and global reach; direct access to remote places and loca-
tions, 

− time as measure of performance; focus on speed of accessing information; 
data, information and knowledge can be generated almost instantaneously 
– from the viewpoint of organizations, it means that required information 
is up to date and that decisions based on such information are effective 
and relevant,    

− flexibility, adaptability, susceptibility to change; reduction of distance and 
time facilitates prompt reaction and rapid adaptation to changes; effective 
contact between communicating parties (e.g. business partners), 

− innovation, entrepreneurship; dynamic development of new technologies, 
conceptual evolution and continuous improvement of applications, 

− quality of management; fast and direct contact facilitates and improves 
operations, both within the organization and outside its structure, 

− focus on customer; fast and direct contact greatly reduces transaction time 
and purchase procedures, 
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− interactivity; since employees can access relevant information instantane-
ously, they can tackle operational problems as they arise, 

− cost reduction; mobile devices allow for easy input, analysis and pro-
cessing of data ‘in the field’, with results updated in real time and ready to 
be used both for operational purposes and long-term strategic goals. 

The most notable benefit of mobile devices is their potential for increasing 
work effectiveness and productivity. Mobile employees, with the help of contem-
porary mobile devices, can access company data, information and knowledge just 
as easily as those working in company headquarters. Empirical research shows that 
employees with remote (wireless) access to information gain, on average, 8 to 12 
hours of productive time per week [2].  

The use of mobile devices offers a range of benefits for the organization, most 
notably [2]: 

− reduction of document circulation times; tasks such as signing of docu-
ments, submission of motions and offers, reporting and effecting bank 
transfers can be done in (or close to) real time, without the usual con-
straint of direct physical contact or scheduled meeting between the par-
ties, 

− reduction of paperwork; laptops or handheld devices with wireless Inter-
net connection offer easy access to electronic versions of trade docu-
ments, contracts and forms – they can be read, edited and printed from 
any location, 

− facilitated communication; employees are well-informed – this helps them 
make appropriate business decisions, 

− improved customer satisfaction; by responding promptly to their ques-
tions and needs, we can build better relations with customers. 

Analysis of changes within organizations shows that increased information 
flow (brought about, among other things, by the advance of mobile technologies) 
and enhanced coordination have an effect of leveling of organizational structures, 
as well as make organizations more flexible and better informed. 

3. External organizational changes brought about by mobile technologies 

Managing customer relations is one of the more significant aspects of opera-
tion in companies active on customer-oriented markets. This aspect applies mainly 
to forms and means of communication with customers in such areas as sales, mar-
keting and post-sale servicing, i.e. areas where mobile technologies are increasing-
ly useful and prevalent. Communication can be initiated both by company and by 
individual customers. In the latter scenario, customers typically expect prompt 
reaction to their requests or problems. Mobile devices seem ideal for this purpose, 
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since they do not require constant office duty on the part of customer relations spe-
cialists. 

The above argument, coupled with rapid development of mobile devices with 
wireless access to the Internet, makes companies more aware and inclined to utilize 
mobile technologies as the main platform of communication with potential custom-
ers. In this context, supplementing general information published on Internet mo-
bile platforms with data and functionality specific to customer’s present location 
seems of particular importance. An estimated 30% of search engine queries initiat-
ed from mobile devices (tablets, smartphones, etc.) are made with reference to 
local business services. Mobile users of search engines and other Internet applets 
often seek localized services (e.g. local retail outlets) using online maps, and an 
estimated 70% of them are ready to finalize the purchase [3]. 

Another important aspect of company communication in the area under study 
is the need to supplement company websites with mobile-specific functionality and 
format. Advertising and marketing campaigns also require careful redesign of 
company websites, to make them accessible and manageable from mobile devices. 
Organizations intent on promoting their services through mobile platforms should 
also be aware of technological requirements of the most popular models, with the 
most important determinant being the type of operating system used in mobile de-
vices. At present, the most popular mobile devices in Poland are powered by  
Android (Google), followed by iOS devices (Apple) [4]. Mobile Internet users in 
Poland are estimated at 4.38 million, with smartphone devices constituting ca. 45% 
of  total mobile phone sales in 2011 [5].  

Mobile marketing offers vast potential of increasing target audience by 
providing new communication tools, such as geolocalization, augmented reality, 
QR codes, mobile advertising (banners) and methods for targeting mobile device 
users.  

Geolocalization, one of the more popular and widely used services on Polish 
market, offers easy localization of company outlets and via digital maps, custom 
content based on user’s geographic location and reporting of user’s current location 
on social networking platforms. Within the last 10 months of 2011, the increase of 
user locations reported by geolocalization services was estimated at an overwhelm-
ing rate of 2744 percent [6]. This dynamic growth can be attributed to the increased 
use of smartphone devices and tablets among Polish consumers, as well as the pop-
ularity of social networking services.  

Augmented reality is a contemporary system integrating real world data with 
digitally generated content, giving users new ways of interacting with their imme-
diate surroundings. One of the most popular applets based on AR technology is 
Layar. AR technology is widely researched by many organization, with Google 
Glass being the most advanced project in this area. QR code technology, on the 
other hand, is based on alphanumerical, two-dimensional codes that may be 
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scanned by cameras built into mobile devices to offer users fast and easy access to 
relevant information resources (such as company website). At present, the use of 
QR codes on Polish sites is scarce. 

Despite the fact that mobile technologies in Poland are still in the infancy stage, 
many organizations have already made their move towards changing their mode of 
economic operation. Companies are more and more aware of the growing popularity 
of mobile devices and are intent on utilizing their potential in their business strate-
gies, as platforms for e-commerce and other e-business applications. The number of 
mobile users grows at a rapid rate. In the year 2010, the number of smartphone users 
in Poland was estimated at 13%, while reports for 2012 place it in the range of 25% 
[7]. Rapid development of mobile market has caused companies to increase their 
spending on mobile marketing solutions. Mobility and remote access to company 
market offer is the most important argument for continued development in this  
respect. Mobile solutions play an increasingly important role not only in mobile mar-
keting application, but also in other areas of contemporary business.  

4. Convergence of mobile technologies 

Changes in the sector of information and communications technologies are of-
ten referred to as ‘convergence of mobile technologies’. Convergence means the 
occurrence of similar traits in unrelated individuals (in this case – companies) ex-
isting in similar conditions [8]. Integration of computers and telecommunication 
devices based on wireless Internet access has created a new information architec-
ture. Convergence of mobile technologies allows companies to increase their busi-
ness effectiveness, reduce cost of operation, simplify customer servicing proce-
dures, reduce the time of product and service delivery to customers, improve coor-
dination with suppliers and contractors, and – in effect – improve their competitive 
advantage.  
Converging solutions are primarily noticeable in [9]: 

− internal communication systems, through integration of mobile telecom-
munication and remote IT services, communications platforms (SMS, 
MMS, WWW, IVR – Interactive Voice Response), remote access to com-
pany Internet resources, mobile business representatives, sales reporting 
and supervision systems, telemetry and monitoring, 

− mobile services for business, such as: Business-To-Customer services 
based on the use of electronic and mobile technologies as support for di-
rect transactions with individual customers in m-commerce, e-commerce, 
IT services, marketing and sales; Business-To-Business services as sup-
port for relations between business partners in such areas as order fulfill-
ment, settling of accounts, payment services, mobile financial services, 
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− integrated telecommunications systems that combine different forms of 
communication, from cellular telephony and SMS to fixed telephony and 
data transmission for a range of applications, including company internal 
communication (for telecommunications cost optimization and integration 
of company communications systems), communication with customers 
(call centers, information services, loyalty programs) and effective com-
munication with external services (police, fire service, medical services), 

− mobile applications to service database connectivity, such as intranet,  
accounting and banking systems, and remote networking of sales teams 
(mobile devices can be used to transmit sales reports, check inventory, 
place orders, access company e-mail system) and mobile financial ser-
vices (mobile banking units, verification of  banking balance and payment 
collection, booking and ticket sales). 

Convergence of technologies facilitates creation of mobile organizations,  
offering, on the one hand, independence from time and space constraints and, on 
the other hand, personalization of company operation [10]. The former allows for 
effective information exchange and making informed decisions without the need 
for physical contact between the parties, while the latter helps manage employee 
and contractor identification in highly dispersed organizations.  
Mobility of organizations brings a range of benefits, such as [10]: 

− integrated overview of business needs as a result of increased communi-
cation, both in internal and external dimension, 

− improving company operational effectiveness despite large dispersion of 
its resources, 

− simplification of complex procedures and task distribution within organi-
zation, 

− facilitated outsourcing of services, 
− improving flexibility of decision-making processes in management, 
− reduction of market fluctuation risk through active communication with 

business partners, 
− enforcing continued and strict safety policy in response to potential 

breach of company information resources.  

It must be noted that implementation of mobile solutions can also involve full 
integration with traditional structures of an organization. Consequently, conver-
gence of mobile technologies makes it increasingly more difficult to demarcate the 
impact of mobile solutions on changes both within and outside the organization.  
In other words, the division between company internal and external structures  
becomes more and more blurred.  
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5. Case studies 

5.1. Arizona Beverage Company 

Arizona Beverage Company, Ltd. (often labeled AriZona) offers a wide array 
of iced tea beverages and energy drinks to customers around the world. The com-
pany employs more than 400 employees, is owned and operated in the United 
States and continues to expand its product line and global presence. Arizona has 
implemented Mobile Device Management (MDM) solution for equipment owned 
by the corporation, and allowed ‘bring your own device’ (BYOD) programs for 
employee devices [11]. 

Most of the benefits from the implementation of mobile technologies has been 
noticed in the sales department. The total number of sales representatives is a team 
of nearly 200 people, and they previously needed to make a business trip to cus-
tomers, process orders on paper on site, with this information go back to the office 
in order to finalize the contract, and then once again go out to new customers.  
The implementation of mobile solutions has enabled access to the online inventory 
system in real time by the secure virtual private network (VPN) connection, access 
to email and contacts with detailed customer information. This allows sales repre-
sentatives to place orders directly on their mobile devices, particularly tablets.  
This innovation made their sales department a step ahead of the competition.  
All devices are password-protected and equipped with Active Directory,  
ActiveSync, Wi-Fi and VPN connections, so that an adequate level of security of 
transmitted data is provided. 

Product catalogs for business meetings are now available anytime, anywhere, 
enabling the presentation of new and existing products and their promotions in 
form of a digital presentation. The company also saved a lot of paper, which helped 
with AriZona environmental initiatives. 

5.2. Mobile Banking 

In the period from July to September 2010 Accenture (multinational manage-
ment consulting, technology services and outsourcing company) done research on 
understanding the economics of mobile banking by in-depth telephone interview 
with 10 bank executives [13]. Banks and executives agreed to participate on condi-
tion of the case studies being blinded, however study population consisted of, 
among others, a major Western bank with high mobile adoption, a European bank 
with a focus on technology innovation, a South Asia bank with an extensive history 
of mobile banking, and a European bank focuses on meeting the needs of  
a demanding customer base through excellence in delivery of mobile banking  
services [12]. 



98 
 

Key factors related to the convergence of mobile technologies in electronic 
banking were – according to surveyed executives [12]:  

− in the area of competitive advantage that drove original mobile banking 
business case: 

a) making banking simple, convenience, and providing superior cus-
tomer service, 

b) enabling self-banking, 
c) close integration into other bank channels and services, 
d) common user experience across channels, 
e) customer migration to lower cost channels, 
f) low cost of deployment through leveraging shared services, 
g) converting existing customers to mobile banking: customer time 

savings and experience, 
h) acquiring new customers, increasing retention, 
i) building the infrastructure to enable customer acquisition, 

− in the current areas of competitive advantage that are driving evolution: 
a) driving economics through value-added services, 
b) increasing speed of transactions for greater customer ease, 
c) increasing transparency and control of transactions on an account, 
d) seeing tablets and touch computing as the next revolution, 
e) increasing power of mobile devices and network bandwidth, 
f) capturing unbanked (especially rural) population, 
g) providing exclusive product offers via mobile device, 
h) acquisition of new customer segments, 

− in the current focus of activity to realize competitive advantage: 
a) international remittances, 
b) expansion of services to support on-device applications and next 

generation devices, 
c) increasing the variety of transactions available on the electronic 

wallet, 
d) developing alternative points of presence to supplement existing 

banking infrastructure, 
e) expanding marketing and selling products exclusive to mobile, 
f) expanding mobile marketing and cross-sell, 
g) improving usability. 

Furthermore, the research shows that [12]: 
− mobile banking investments have very high return on investments (ROI) – 

into the multiple hundreds of percent, 
− measurement enables stakeholdering, which avoids the risk of mobile 

being seen as cost-only or generating pressure to generate revenues from 
mobile banking fees, 
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− minimizing fees drive greater engagement from customers, which will be 
critical for future opportunity capture (e.g. cross-selling of both financial 
and non-financial products). 

Study shows that in the context of the development of mobile technologies, 
banks – even though the difference of their geographical location – are developing 
their mobile strategies in a similar way in the face of mobile and technological 
revolution. 

6. Conclusions 

Integrated approach to mobility allows for effective implementation and man-
agement of mobile business, mobile organization, mobile sales and security, as 
well as mobile financing services. Mobile technologies have become an important 
instrument for support of business endeavors, both from the viewpoint of company 
management and that of individual employees, setting up new standards of work  
and communication. They also define changes in company procedures. For exam-
ple, new communications platforms improve functionality of micropayments (dues 
can be collected instantaneously via mobile devices), enable dynamic ‘matching’ 
of buyer and seller, or help manage and localize transportation units (tracking vehi-
cle movement, monitoring and optimizing energy and fuel consumption). 

It must also be noted that security risks inherent in mobile applications, alt-
hough marginal, are still a force to be reckoned with. Managing company opera-
tions through mobile technologies is a great challenge. Equipping employees with 
contemporary mobile devices and providing them with wireless connectivity to 
company resources and application is fairly straightforward, but enforcing best 
communication practices and safety measures without affecting the comfort of 
remote connectivity may present a problem, since lax safety poses the risk of losing 
effective control over company processes. Mobile management strategies have 
become an important element of organizational management, setting standards and 
limitations for mobile use. For example, health care organizations offer mobile 
access to reception procedures, but restrict the practice of remote counseling and 
medical consultation, although such services are technically viable.  

Mobile organization management involves implementation of mobile applica-
tions, mobile networking, mobile content of management systems and mobile safe-
ty restrictions to replace traditional paperwork bureaucratic procedures and solu-
tions. It must be noted, however, that mobile technologies can in no way replace 
the benefits of personal contact, mutual understanding, interpersonal relations or 
traditional forms of social support and conflict resolution. In addition, contempo-
rary organizations – by placing great emphasis on wireless communications and 
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technological innovation, may sometimes be perceived as technically inconsistent 
and unpredictable.   

Despite the above limitations, mobile technologies are progressively becom-
ing part of an integrated system in contemporary organizations. Business entities 
gradually adapt to new conditions by offering mobile versions of their corporate 
websites, keeping careful track of activities on their mobile platforms, measuring 
results of those activities and reaching for contemporary, interactive methods of 
communication. 
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SOURCING OF IT SERVICES – INDUSTRY TRENDS 

ANNA  DAVY 

Warsaw School of Economics (Szkoła Główna Handlowa) 

This article is an attempt to sum up the trends in the sourcing of IT services 
during the last decade and to forecast how the industry will develop in the coming 
years. A substantial part of the article concerns the trend of offshoring IT services 
and the experiences of those companies that decided to move part or whole of their 
IT operations offshore. The author analyses the outcomes of this phenomenon and 
shows possible new trends in this field. The role of Poland on the global offshoring 
market is also mentioned in the article. A short description of cloud computing as an 
important new IT outsourcing technology is also provided. 

Keywords: IT outsourcing, offshoring, multisourcing, cloud computing 

1. Offshoring – a new trend at the beginning of the second millennium 

There are several methods and models of sourcing IT services by enterprises. 
IT services can be partially or fully provided by the in-house IT department in 
which case we have the insourcing model or they can be partially or fully 
outsourced which means they are provided by an external company. In the last 
decade another factor has been taken into account by companies deciding where 
their IT services should be placed – geographical location. For various reasons 
some companies decided to offshore their IT functions from the country where the 
company has its headquarters (usually North America or Western Europe) to 
another company in a different country or even continent. 

At the beginning of the millennium we could observe offshoring of IT 
services as a new trend in the industry. Moving such services from the onshore 
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premises of companies to offshore contractors was a direct implication of cost 
cutting tendencies perceived by many companies as a necessity, especially in the 
IT domain. Cost calculation for offshore services showed direct saving 
opportunities for North American and Western European corporations. The main 
points were usually the cost of labour which was much lower in the most popular 
offshore locations like Asia or Eastern Europe and, most probably, tax savings.  
For some companies offshoring operations resulted in a great success as far as their 
targets were concerned, for others it was rather a more difficult experience. 

After a decade of observing how these trends developed, we can now sum up 
the outcomes of offshoring as well as the lessons learned by the different 
companies that decided to move away part or entire IT services. We can also try to 
answer the question if this trend will continue to grow or not and what will be the 
possible role of new IT technologies like cloud computing in the shaping of IT 
services in the future. 

2. Lessons learned- problem areas 

As offshoring was mainly meant to bring about considerable IT cost savings, 
let’s look first at this aspect of the whole operation. The companies interested in 
moving their IT operations to different countries were mostly interested in cutting a 
substantial part of their labour cost. Market studies showed that the level of wages 
for IT specialists in Asian and Eastern European countries was considerably lower 
than, for example, in the US or Western Europe. As it appears the most successful 
offshoring users may not even have saved 30% of cost [1]. The cost of labour in 
the countries to which the IT services were moved was lower indeed, but there 
were other factors that required bigger investment. These factors included the 
onsite equipment and hardware, communication, security and travel to the remote 
locations. 

As for the labour costs – when the first outsourcing deals were made there 
was a really huge gap between the wages in countries like India or the Philippines 
and the likes of the US. Nowadays the differences still persist, but they are 
constantly diminishing which makes this factor somewhat less attractive. 

The second area which posed some problems for the offshoring users was the 
quality of service and its perception by their customers. Many customers used to 
the local service found it hard to communicate with the offshore staff and 
complained about the language level which understandably was not as great as that 
of the native speakers [2]. The quality of service problems also resulted from the 
fact that the outsourcing organizations suffered usually from the high turnover of 
workers. The majority of work outsourced being repetitive and usually below the 
qualifications of the hired staff – it attracted mostly young people just out of school 
who then went onto search for more ambitious jobs and thus left the company.  
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The movement of some core business functions like, for example, strategic 
development projects requiring highly collaborative work or business processes 
was also in many cases not a good idea, because the outsourcing companies were 
not able to deliver the same level of know-how as the in-house teams [1]. 
Additionally pay for good IT analysts and product developers in India and China 
has been rising by up to 30% a year because of their scarcity on that market so to 
achieve a similar level of proficiency in more advanced projects than just basic IT 
support functions, the outsourcers would have to pay more and more similar wages 
to those in Europe or America [3]. 

Another possible source of problems can be the technological gap between 
the current time and the moment when the outsourcing contract was signed.  
A study performed by the outsourcing consulting company Alsbridge on 250 senior 
IT managers from the Western European companies showed that more than 35% of 
them found the existing outsourcing models “a barrier to new technology 
adoption”. Another interesting claim by these managers was that they did not 
believe their suppliers were motivated enough to implement new technologies as, 
for example, cloud computing which could reduce their bottom lines [4]. That is 
because if the outsourcing company based its pricing for example on the effective 
number of servers – this company would probably not like to move to cloud 
services which could reduce the cost of service and at the same time their revenue. 
The possible result of this problem can be the shift from the long term contracts 
towards more flexible short term ones with more freedom of decision-making 
about the technologies for the outsourcing users. The implications of cloud 
computing technologies for outsourcing contracts will be presented further in the 
article. 

All the problems described above result in the trend some market observers 
have already labelled as “the death of offshoring” [5]. Rightly so or not – we need 
to look at this phenomenon closer. 

3. Offshoring services – coming back home? 

According to a recent survey by HfS Research, a business and IT consultancy, 
more and more companies are finding that high quality IT work is more likely to be 
achieved under in-house control. This shift in perception is already taking place in 
the USA and is another outcome of this survey [5]. Some of the early adopters of 
the offshoring idea are bringing the work back to their companies as they 
discovered that looking after customers and developing new IT tools are more of 
the “core” parts of their business. The possible trend known as “reshoring” can 
increase the demand for local labour in the developed countries, especially 
concerning the high quality, educated workers. An example here can be the 
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General Electric multinational corporation, whose former CEO Jack Welch was 
one of the pioneers of the offshoring trend. The company is currently moving back 
a substantial part of its IT services to their new centre in Michigan, US and hiring 
some well skilled, highly trained IT engineers [6]. Taking into account its 
offshoring experiences, the company found that the IT department was losing too 
much technical expertise and that the offshore services provider was not 
responding quickly enough to changing technological needs [7]. 

As the Nobel prize winning economist Joseph Stiglitz argues – the result of 
several years of offshoring of IT services from the US to the developing countries 
is a drop in wages even for the well skilled workforce in the US. Countries like 
India and China are producing more engineers than America and, with the 
possibility of the remote work in the IT sector, they are now quite a strong 
competition for the local specialists [8].  

Recent research by the Hacket Group shows that the close to 1.5 million IT 
jobs that existed in 2002 in North America and Europe will be eliminated by 2017. 
The factors that contribute to this phenomenon are, first of all, offshoring 
(concerning mostly the roles in maintenance and development of applications as 
well as infrastructure support), but also new technologies driving better 
productivity and the general low-growth business climate [9]. 

This is why there can be even some political reasons for bringing work back 
to the countries of origin. This is the case with Bank of America (BoA) who has 
signed some major contracts with the Indian subcontractors: Tata Consultancy 
Services Ltd and Infosys Ltd – India’s top two software developers. BoA will bring 
some of its IT projects back to the US either to some service providers or to their 
own company. One of the reasons is the will to “ward off political backlash against 
jobs being outsourced to India” [10]. This decision shows that there will probably 
be other factors taken into account by the decision makers in the IT departments 
apart from the costing factor. As it appears, the general image of the company and 
its social responsibility for the community in the country of origin starts to play 
some role in the decision process. We will see if this trend persists in the coming 
years. 

There are other examples of companies that have already shifted their work 
from their offshoring partners or at least have started to think about doing it. 
General Motors, having billion dollar contracts with Indian and other foreign 
providers, announced that close to 90% of its IT projects will be moved to their  
in-house staff in three to five years.  Wal-Mart and JPMorganChase are also in the 
process of moving some portions of their IT operations back to the US. Therefore 
some increase of business for the onshore providers can be expected in the near 
future [11]. 
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The trend might be reinforced by the perception in the level of 
professionalism and skills of US workers versus their offshore counterparts. 
According to another survey performed by HfS Research this perception is more 
favourable for US workers. 82% of the surveyed IT managers agreed that US 
specialists were strong in cultural and communication skills compared to only 33% 
expressing the same opinion about their offshore staff. “Taking initiative” was  
the American quality according to 77% of the respondents versus 40% who found 
the offshore workers mastering this virtue. Concerning the term “innovative”, the 
results were respectively 77% and 45% [12]. These are other examples of “soft” 
factors (other than cost or professional expertise in the offshore locations) apart 
from the political ones described above which start to play a role in the IT 
departments’ strategies of sourcing of their services. 

It will be interesting to observe what kind of impact the “reshoring” trend  
(if it persists) will have on the local and offshore markets. As far as the labour cost 
is concerned it could cause an increase in relative wages for the highly specialised 
IT experts in the US and Western Europe and at the same time the higher cost of IT 
operations. The cost can be nevertheless balanced by the introduction of new IT 
services organization models and technologies which will be described later in  
the article. 

4. IT outsourcing services in Poland 

As one of the most popular offshoring locations in the world, Poland 
definitely deserves a mention in our analysis. Whereas the leaders in outsourcing 
services offshore still remain India and China, Poland takes a very good third place 
in the world and is the unquestionable leader in Europe as far as foreign investment 
in outsourced services is concerned. IT services are the second most common part 
of business outsourced by foreign companies to Poland after finance and 
accounting [13].   

During the last year Poland overtook India as far as annual growth of new 
jobs in the outsourcing services sector is concerned. From 2008 this growth has 
represented 20% year on year and there are no signs of it slowing down in the 
coming years. Therefore Poland can remain an exception in the growing 
“reshoring” trend described above.  The main attraction factors for foreign 
investors in Poland are the availability of a well educated workforce with very 
good level of foreign languages and, at the same time, comparatively lower wages, 
as well as a constantly developing infrastructure and office space accessibility.  
The outsourcing services sector in Poland already employs 110,000 people with the 
main three cities for the location of these services being Cracow, Warsaw and 
Wroclaw [14]. 
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As far as workforce skills are concerned, the future of outsourcing centres in 
Poland looks rather bright especially in technological domains. The number of 
students at technical faculties is constantly growing and international rankings put 
Polish students ahead of America’s in subjects like science and maths [15].  
Many industry experts forecast that in the coming years there will be more 
advanced services moved to Poland requiring more technological knowledge which 
would be very beneficial for the country and IT specialists, as far as the general 
technological development is concerned. Currently the country takes second place 
in Europe concerning IT services after Russia and according to the Antal 
International representative Poland will be the leader in Europe even before 2015. 
There are an estimated 4,000 new jobs currently being created in the sector in 
preparation for the development of such services as research and development, 
shared services centres, nearshore and offshore [16]. 

Worth mentioning is the fact that more and more Polish companies 
specializing in IT services are present on the international market. Three of them - 
Asseco, Comarch and Ericpol – already have a strong position in the Eastern and 
Central European region. Asseco Group created an international holding structure 
grouping subsidiaries from several countries of the region and also from Western 
Europe and Scandinavia. The strategy of the company for the following years will 
be to achieve a high level of specialisation within the group and therefore there will 
be competency centres created which is a form of concentrated insourcing of IT 
services within the organization. This strategy follows the following scheme: 
expanding internationally - taking over the know-how concerning the local market 
– optimizing process and consolidating [26]. 

5. Industry perspectives 

Taking into account all the business factors and trends what can we expect the 
global IT services sourcing strategies to look like in the coming years? Few trends 
are definitely worth observing: 
• As far as offshoring of the services is concerned, according to CIO.com 

surveys on this matter, low cost locations will still remain important but local 
support for customers will be given more attention. With onshore costs 
becoming relatively competitive more and more companies may decide to 
create their IT support centres in the US or Western Europe [17]. This will 
especially concern the core IT functions and projects that should be performed 
by the in-house teams. The simple and repetitive tasks as well as the basic 
support will possibly remain the domain of the offshoring providers. The 
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general business environment and technological advancement will play an 
important role in decisions concerning the relocation of IT services. 
The table below shows benchmarking of different countries as far as general 
IT industry competitiveness is concerned. The factors presented in this table 
can be taken into account by companies planning to relocate their IT activities 
back to their country of origin or elsewhere.  

 
Table. IT industry competitiveness by country 

  
Overall 

Business 
Environment 

IT 
infrastructure 

Human 
capital 

R&D 
development 

Legal 
environment 

Support 
for IT 

industry 

Rank 
Category 
weight 

 
10.0% 20.0% 20.0% 25.0% 10.0% 15.0% 

1. USA 80.5 95.3 76.5 74.1 74.3 92.0 87.2 
2. Finland 72.0 98.2 71.0 52.1 67.3 89.5 78.6 
3. Singapore 69.8 91.0 65.2 51.8 67.2 81.5 82.3 
4. Sweden 69.4 90.1 83.3 46.4 54.9 85.0 81.6 
5. UK 68.1 93.2 74.0 57.5 46.7 88.5 80.0 
6. Denmark 67.9 95.1 87.2 47.9 42.0 90.5 79.0 
7. Canada 67.6 88.3 76.9 53.4 47.6 79.5 85.4 
=8. Australia 67.5 92.3 82.4 60.4 32.7 92.5 82.1 
=8. Ireland 67.5 96.0 59.3 54.8 55.9 85.0 83.9 
=9. Netherlands 65.8 90.1 84.3 43.8 43.8 90.5 74.6 
=9. Israel 65.8 81.3 64.4 47.2 71.3 73.0 68.1 
10. Switzerland 65.4 88.3 89.9 40.7 41.3 88.5 75.0 
…28. Poland 44.6 76.5 42.8 42.6 18.1 70.0 55.9 
…32. India 41.6 61.8 5.8 52.8 42.9 53.5 51.0 
…35. China 39.8 54.5 18.1 60.4 25.6 59.5 42.2 

Source: Benchmarking IT industry competitiveness 2011, BSA 
http://globalindex11.bsa.org/ 

 
As we can see, the US remains a strong competitor in all the most important 
factors influencing the attractiveness of that particular country for IT 
investors. Taking into account only the human capital (availability of IT 
talents), the ranking of the countries is somewhat different but nevertheless 
interesting. The top 10 countries in this respect are: US, China, Australia, 
South Korea, UK, New Zealand, Ireland, Taiwan, Canada and India [18]. 

• For the outsourcing companies dealing with more business-oriented projects 
and more sophisticated problems and change management, the new service 
level agreements (SLA) should include more qualitative values related to the 
customer satisfaction and business outcomes of the operation. The managed 
services model will become more popular for services like data centre and 
data storage [19]. 

• The multisourcing model will be more popular among the outsourcing users. 
In this model, IT services of a company are contracted to a number of vendors 
and can also include some in-house elements of the IT organization.  
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The purpose of this solution is to maximize the effectiveness of IT operations 
by making sure that the different elements are sourced from the best possible 
providers. The possible benefits of the multisourcing model are better 
competition between the service providers resulting in better quality and 
innovation of the services delivered. Companies using this model are also 
often using a related model called service integration in which one 
outsourcing company is managing several IT providers working for one 
company. According to recent statistics, US corporations are already working 
with, on average, 13.5 IT service providers and the management of these 
represents quite a big challenge. Therefore the service integration model 
offers better coordination possibilities and also flexibility in terms of the 
contract [20].  

• More flexible outsourcing contracts should enable IT organizations to adopt 
new technologies like cloud computing which in turn should help to reduce 
the cost of IT infrastructure and to further concentrate on the core functions of 
the company.  

• The importance of virtual teams will grow. Members of the particular teams 
will not necessarily be placed in the company premises or in the outsourcer or 
offshorer office, but will work remotely from their home, hotel, etc. and will 
even be placed in different countries and collaborate using new technologies 
such as cloud computing. The virtual team providers based on a similar model 
as the elance.com website will develop as a new and more powerful form of 
outsourcing. 

6. Cloud computing – a new and effective outsourcing technology? 

Cloud computing technology has become more and more popular during the 
last three years and according to industry observers this trend will continue to rise. 
Experts claim that during 2013 the cloud will make up 27% of all new IT spending 
[5]. To characterize it briefly – it is a technology enabling the customer to pay for 
the use of a particular IT service, for example a server or a piece of software, 
without having to buy additional hardware or a licence. This means a so called 
virtualization of the IT infrastructure where the infrastructure itself is provided by  
a third party and a final customer has access to it via a special interface. 

This new technology offers several benefits to the company using it. We can point 
out the most important ones: 
• More flexible costing model – cost of IT services is based on consumption of 

these; the company does not only depend only on its own IT infrastructure 
investment which then can be used only partially. At a lower cost the 
company is able to get more advanced features that could be difficult to obtain 



110 
 

using the traditional model. It can also pay only for the features of the 
software that are needed for its business. That represents an important 
advantage for small to medium sized enterprises that cannot otherwise afford 
the advanced IT infrastructure. 

• Lower maintenance requirements – cloud computing service providers take 
care of the infrastructure and software as part of their delivery contract.  

• Easier scalability – for the growing business it is possible to expand the 
services used without substantial investment. It is also easier to adjust to 
seasonal shifts or other changes in the business [21]. 

• Mobility of workers – they can access the IT services wherever they are, also 
in the BYOD (bring your own device) model, the only requirement is access 
to the Internet [22]. 

As an example of a successful cloud deployment on a bigger scale we can mention 
the company Ricoh that developed a private cloud working with Indian IT service 
provider Infosys at the beginning of this year. As for now the benefits of the 
operation appear substantial. The company consolidated nine data centres into two, 
which cut the IT infrastructure costs by 30% by eliminating 1,000 servers. Worth 
mentioning is also the environmental impact because, thanks to the implementation 
of this cloud, the carbon dioxide emission was reduced by 16,800 tons [23]. 

On a less positive note there are some concerns expressed by potential cloud 
users concerning data security in this model. The latest revelations by former NSA 
worker Edward Snowden concerning the agency’s electronic surveillance PRISM 
program have created a perception that US government has an unlimited access to 
the data stored on the servers of companies like Google and Microsoft. That in turn 
provoked some worries about data safety and according to a recent survey by the 
Cloud Security Alliance, a non-profit organization, 56% of respondents (different 
company officials) said that they would be hesitant to allow US firms to handle 
their data [24]. 

Nevertheless we can expect that when more mature standards concerning the 
data security are achieved, cloud computing will gain more importance as one of 
the models of IT services outsourcing. The yearly report BSA Global Cloud 
Computing Scorecard evaluating “the international policy landscape for cloud 
computing” in 24 countries stated in its 2013 issue that the conditions for 
implementing cloud computing solutions in most countries are improving. The top 
three countries ranked in this report regarding the security and privacy legislation 
as well as broadband penetration in the country and the general support for a digital 
economy were Japan, Australia and the US. Poland is ranked 12th in this report,  
a slip of one place from 2012 due to “the small increases in the privacy policy and 
infrastructure development” [25]. 

To sum up, we can say that cloud computing can be considered an important 
new way of outsourcing IT services. It enables the companies not only to outsource 
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the infrastructure, but whole processes of management and administration of the IT 
systems including hardware and software used by the company. It also represents 
substantial cost savings and gives the opportunity to the small to medium sized 
enterprises to tap into their potential without requiring significant financial 
investment. 

7. Conclusions 

Summing up the analysis provided in the article we can conclude that there 
are some important changes in the strategies of sourcing IT services for all types of 
companies. The trend of cost cutting as a business priority that we have observed 
during the last decade is fading and instead we can see a tendency that we can 
consider as a more mature approach to cost optimization but without compromise 
on customers’ perception, quality, core business needs and technological 
development. Therefore the decisions concerning the sourcing of IT services are 
also taken with consideration to these factors.  The sourcing of IT services in 
offshore locations will still remain an important part of the business, but after some 
lessons learned by the early adopters of this solution we can expect some 
considerable improvements to be introduced in the coming years. The outsourcing 
users have also spotted the importance of differentiating the core business 
functions and more “routine” tasks.  Core IT functions will probably tend to be 
performed in-house or, if outsourced, they will not be placed in very remote 
locations like India or China but instead the notion of nearshoring will become 
more common. The second category, “routine” projects and basic IT support that 
not represent the core value for companies, will most likely remain outsourced or 
even offshored but most probably with stricter service level agreements, not only 
on a basic quantitative level, but also on a qualitative one as well. The importance 
of flexibility in adapting the new technologies will also change relationships 
between the outsourcing users and their providers mostly regarding the type of 
contracts signed. The companies will also embrace new development opportunities 
resulting from dynamic technological changes that we have already observed in the 
form of various cloud computing solutions. 
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Economic systems as complex systems are the source of many unconventional 
researches. The actual phenomena in complex systems have the non-scalability fea-
tures and non-scalability does not exist without the power laws. This paper presents 
the occurrence of power series of rights and self-similarity in the distribution of na-
tional income in 2010, in terms of countries, the European Union and the Polish sub-
regions. This means that one can study economic systems using tools of complex 
systems theory. This applies especially to the study of the mechanisms governing 
the system at the local level that generate global action. 

Keywords: power-law distribution, non-scalability, self-similarity, a complex system  

1. Introduction  

The general theory of complex systems provides a perfect foundation for the 
study of rights underlying operations of such systems. Economic systems as com-
plex systems are home to universal laws, among which the most important are  
exponential power laws.  

The system comprises a circuit whose operation is highly complex, and its 
complexity does not result from the mathematical difficulties that occur when  
attempting to describe or modeling. Traditional methods of drawing conclusions on 
the basis of information, such as trend analysis, have limited the usefulness of 
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complex systems. It is a consequence of phenomena characterizing the operation of 
such a system. The most important features of complex systems include [4]: 

• unusual sensitivity to initial conditions,  
• multiplicity of unpredictable interactions that occur between the 

components,  
• constant evaluation. 

Complex systems are home to a number of characteristic phenomena such as non-
scalability dependence  on power law, self-organization. In this approach, an eco-
nomic system is characterized by the interaction of distributed agents, the lack of  
a central control center, multi-level organization, continual adaptation and the lack 
of overall balance. There are also complex systems that are completely non-
deterministic, predicting their future behavior based on data from the past is virtu-
ally impossible. In complex systems, there is also a constant self-organization [6]. 

Complex system is the Internet, which is often used to study various phenom-
ena. Also, business interactions, financial accounting are examples of issues in 
which there are investigated the characteristics of complex systems. 

Complex systems and the actual phenomena included in them are characteris-
tic of non-scalability, and non-scalability does not exist without power laws. Inter-
disciplinary researches on the prevalence of power laws confirm the operation of 
laws of Pareto, Zipf, Gibrat in economic systems [5, 9, 10].  

2. Power law 

Today, technology development made it possible to collect and study the ac-
tual data on an advanced level. Exponential distributions and the related concept of 
non-scalability has become the subject of many studies, not only in technical sci-
ences, but also in the natural and social sciences. The most commonly used exam-
ples of the occurrence of power laws is the dynamics of the financial markets, the 
distribution of wealth in society, citation rate in scientific articles, the number of 
entries on the website. Exponential laws in the context of complex systems are 
analyzed in the study of the GDP of countries in financial profits of companies of 
different industries, sizes of cities. 

Distribution of wealth in society was studied in the late nineteenth century by 
Pareto, who analyzed incomes statistics in Italy, and he said that the distribution of 
the power series is described in the power  law. This is a consequence non-scalable 
distribution of wealth. His discovery is invoked today in the course of GDP  
in international trade, as well as, in an analysis of social inequality. Today we 
know that the complex system is inextricably linked to the occurrence of power 
distributions. 
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Exponential probability distributions can be expressed as a formula [3, 4]: 

    α−= cxxP )( ,  (1) 

where x  is a random variable discrete or continuous, α is a constant parameter of 
the distribution known as the exponent or scaling parameter, c is normalization 
constant. 
In case of continuous random variable probability density is: 
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for 1>α , is a generalized zeta function, which satisfies the normalization condition. 
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Due to the difficulty in calculations, the sums of power functions are approached 
by integral. Thus in most cases, random variables are treated as continuous. 
The average value of a random variable X with power-law distribution is equal to 
the integral. 
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The expression is divergent for 2≤α  the function distributions have infinite 
expected value, which means that none of the experimentally determined average 
values will be true. Non-scalability of studied systems will be demonstrated by the 
lack of repeatability and large fluctuations in the results. 
Also for 1−≥αm  any moments < xm >  of examined distributions are divergent. 
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Therefore, in real systems beside the small and medium-sized events, there 
will appear extreme events (international armed conflicts, people with incomes 
comparable to the revenue of whole societies, global financial crises). 

For the power-law distribution the characteristic exponent can be determined 
using the formula: 
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Where xi for i = 1, 2, …, n represent the values of observed events.  Parameter 
xmin means the smallest value of the variable xi about which it may be said that  
examined distribution has a power-law character for all xi ≥ xmin. 

Power-law distribution can be found in the literature under the names of non-
scalable distribution, Pareto distribution, Zipf distribution [5, 9, 10]. Scientific 
results from the traditions and theories from which they arise. Consequence of the 
power law is the Pareto rule, which says that in a free market economy 80% of 
goods is held approximately by 20% of the richest members of the population. It is 
universal, which means that market mechanisms and free competition are not con-
ducive to the equitable distribution of wealth. 

Equally, you can meet the application of Zipf law, which in the original ver-
sion was related to the words occurrence in a natural language, and the frequency is 
inversely proportional to the ranking. Application of this law refers to the distribu-
tion of GDP, or the study of population in urban areas. 

The economic systems are complex systems constantly undergoing self-
organization, providing the basis for creating a free market and competition.  
The basic step is the knowledge of the mechanisms governing the system at the 
local level, because the self-organization takes place in the direction of local activi-
ties to global consequences [6]. Power law is one of the common signatures of  
a nonlinear dynamical process, chaotic process, which is at a point self-organized. 
With power laws it is possible to express self-similarity of the large and small, i.e. 
to unite different sizes and lengths. In fractal and, for example, there are many 
more small structures then large ones. Their respective numbers are represented by 
a power law distribution. A common power law for all sizes demonstrates the  
internal self-consistency of the fractal and its unity across all boundaries. The pow-
er law distributions result from a commonality of laws and process at all scales [7]. 
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3. Power laws in income distribution 

In studies of complex systems , in which there are power law distributions, 
there have been examples of economic issues. Of interest are the results of research 
on the Japanese economy, as compared to the Italian economy, where there were 
studied business incomes of various industries [8], as well as research on the sizes 
of cities [1, 2]. 

To present the occurrence of power-law distribution in the distribution of na-
tional income we used data including selected countries , the European Union and 
Polish sub-regions. Research was related to the degree of similarity of the phenom-
ena occurring, regardless of the spatial dimension. Polish sub-regions were selected 
as territorial units NUTS 3 in territorial classification of the European Union. 

Calculations and graphs were prepared using the Statistica. The variable [v] 
shows the share of GDP of countries in the world, the European Union and the 
Polish sub-regions involved in the country's GDP. 

Databases have been obtained from the analysis of the International Monetary 
Fund (report of April 2011, for the year 2010). Data for the Polish sub-regions de-
rived from information portal of GUS (The Polish Central Statistical Office) from the 
document "Gross Domestic Product of regions and sub-regions in 2000-2010".  
The country or sub-region with the highest income received position (rank) 1.  
To present power laws there have been used two graphs:  a scatter diagram and graph 
in the double logarithmic scale, which allows discovering the nature of power law 
distribution. They show how the distribution of the fluctuations depends on the num-
ber of cases. 
 

Rank versus GDP of All Coutries

pkb w = 0,0196-0,0002*x

-20 0 20 40 60 80 100 120 140 160 180 200

rank

-0,02

0,00

0,02

0,04

0,06

0,08

0,10

0,12

0,14

0,16

0,18

0,20

0,22

0,24

G
D

P

 
Figure 1. The share of 182 countries in the world in nominal GDP generated in 2010 
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Logarithm of Rank versus Logarithm of GDP
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Figure 2. The share of 182 countries in the world in nominal GDP  

produced on a logarithmic scale in 2010  

 
Table 1. Descriptive statistics regarding the participation of 182 countries in the world  

in nominal GDP generated in 2010 

Descriptive statistics 

 
N important Mean Minimum Maximum St. deviation 

v 183 0,005468 0,000001 0,216683 0,019893 
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Figure 3. The share of the 27 countries of the European Union in nominal GDP in 2010  



119 
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Figure 4. The share of EU-27 in nominal GDP shown on a logarithmic scale in 2010  

 
Table 2. Descriptive statistics regarding the participation of 27 countries of the European 

Union in the resulting nominal GDP in 2010 

Descriptive statistics 

 
N important Mean Minimum Maximum St. deviation 

v 27 0,037037 0,000506 0,203498 0,054853 
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Figure 5. The share of 66 Polish sub-regions in nominal GDP in 2010 
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Logarothm of Rank versus Logarithm of GDP Polish Subregions
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Figure 6. The share of 66 Polish sub-regions in nominal GDP on a logarithmic  

scale in 2010 

 
Table 3. Descriptive statistics regarding the participation of 66 Polish sub-regions of the 

resulting nominal GDP in 2010 

Descriptive statistics 

 
N important Mean Minimum Maximum St. deviation 

v 66 0,015152 0,004644 0,135372 0,016218 

4. Summary 

The charts that were used to visualize the given problem, suggest, due to the 
existing self-similarity, overlapping the power laws in the distribution of national 
income, and thus confirm the existence of these laws in economic systems.  
Non-scalability resulting from the graphs confirmed their presence at different 
levels of the studied phenomenon. 

The values for the advanced, "rich" countries or sub-regions, in the logarith-
mic scale graphs normally form a line graph. For other cases, there is no such pos-
sibility. This shows that the existing inequalities in the distribution of national in-
come at different levels cannot be avoided. It seems that on a global basis – as the 
most numerous, inequality will be exacerbated. It is a feature of the occurrence of 
power laws’ distributions, where beside small and medium-sized cases, there must 
appear extreme events. Non-scalability is manifested by a lack of repeatability and 
large fluctuations in the results. 
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As a result, the rich countries of the world will grow faster than the others. 
What supports the hypothesis is also a significant share of the rich sub-EU coun-
tries in obtaining EU funds, and the development of large urban agglomerations. 
Interesting seem the programs aimed at reducing social inequalities that by means 
of the funding countries or 'poor' regions will compensate for the differences. 
However, a large part of funds obtained in such way anyway goes to the "rich" who 
are the owners of such new technologies and who thus will continue to increase 
their resources. 

A very interesting phenomenon to be observed when examining economic 
systems, in the context of current power laws, are the results obtained for industries 
where there is a lack of competition, and even monopoly. These examples are 
characterized by the absence or low occurrence of power laws. This includes indus-
tries where there is poor competitiveness. An example is the energy, and in some 
countries, extractive industries controlled by the government. 
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Paper reports partial results of survey conducted to explore logistics processes 
among Polish food processing and agribusiness companies. Data gathered from 
survey conducted in 2009 and 2010 were used. Investigated companies were divided 
into four categories: (1) up to 9 employees, (2) 10-49 employees, (3) 50-249 
employees and (4) 250 employees and more. Survey was carried out to quantify 
three research areas: (1) Logistic investments scale among agribusiness companies; 
(2) Knowledge of solutions for logistics; (3) Plans to acquire new logistic solutions 
and existing logistic base modernization.  

To the best of our knowledge, this research is the first trial that focuses on 
logistics processes in the Polish agri-business enterprises. This study provided real 
data about the organization, management and logistics costs in the food processing 
companies in Poland, covering all agri-business sectors and companies of all sizes. 

Keywords: Agribusiness, Poland, Food processing, Logistics investments 

1. Introduction 

Poland with its strong agricultural heritage is recognizable and leading 
producer of dairy, apples, potatoes, rye, rapeseed, hogs, and cattle in Europe. 
Nonetheless, agriculture sector is the least productive sector of the Polish economy, 
employing about 14% of the work force while contributing less than 4% to the 
gross domestic product (GDP) for 2010. Poland's agricultural sector remained 
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largely in private hands during the last decades before the transformation in 1989. 
Most former big state farms are now privately owned and represent the largest 
production enterprises. On the other hand, based on the Central Statistical Office 
data [3] there are about 1.25 million farmers who have other employment apart 
from the farm and produce food mostly for their own consumption. These farms 
are small, no larger than 10 hectares and are highly inefficient, mainly due to 
inefficient management practices [9]. There are about 326,000 farmers with plots 
over 20 hectares and only 25,000 with plots over 50 hectares. These last two 
categories of farmers produce about 90% of food which is then supplied to 
agribusiness sector for further processing. In Poland, food processing sector 
consists of about 30,000 of enterprises and most of them are micro companies 
(with less than 10 employees) and small companies (with less than 50 employees) 
called SME. 

Referring to agribusiness we mean a generic term for the various businesses 
involved in food production. More specifically, Davis and Goldberg (1957) [4] 
defined agribusiness for the first time in 1957 as the system which integrates of all 
operations involved in the manufacture and distribution of farm supplies, 
production operations on the farm, and the storage, processing, and distribution of 
farm commodities and items made from them.  

Undoubtedly, logistics issues are very important for agribusiness enterprises, 
mainly due to the fact that food products are very sensitive to the production and 
transportation conditions. As a result of inadequate production process, storage and 
transportation goods may lose their nutrition properties or even can get spoiled. 
Therefore, in agribusiness industry the logistic chain needs to be particularly well-
defined in every aspect of its links including products, products delivery, food 
production and distribution [1]. This value chain concept assumes that any 
particular actions being part of the processes implemented by a company should 
lead to the creation of the value added for both customers and the company itself.  

The paper reports partial results of the study on logistics investments and 
processes in Polish agricultural companies and it is a part of a broader research 
project on “Logistics processes and the functioning of food processing and 
agricultural companies in Poland”. In this research we focused mostly on 
investment issues and the main research questions were: 

(1) The level of ongoing investments among Polish agribusiness companies; 
(2) The knowledge of solutions for logistics; 
(3) The plans to purchase new solutions to support logistics in chosen areas. 

The remainder of the article consists of literature overview and three sections.  
The second section presents the characteristics of the sample and experiment 
design. The third section presents the results of a survey among Polish agribusiness 
companies. Then, in the last section, we discussed the findings and summarized the 
research. 
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2. Literature review of similar problems 

Logistics is an essential function in every organization. It is best viewed as a 
single, but it consists of series of linked activities. These range from procurement 
to initiate the flow of raw products into an organization, through to physical 
distribution to deliver final products to customers. Not only is logistics essential, 
but it is also expensive, so it is in the awkward position of being essential, 
expensive and spanning most of the organization’s operations [13]. 

The way in which the logistics processes are organized affects costs, profits, 
relations with suppliers and customers, customer service, and indirectly every other 
aspect of company performance [13]. Therefore, it plays a significant role in the 
successes or failures of every organization. Undoubtedly, the role of logistics has 
changed and it became more important and responsible for the value-adding 
activities instead of cost-generating. 

According to Haan et al. (2007)[6], based on the survey among Polish small 
and medium firms, the companies use different coordination mechanisms when 
they grow in size. Large firms apply more formal management techniques as well 
as more sophisticated information systems to deal with the increased business 
complexity. These results give empirical support to the conceptual growth models 
and provide the description of managerial environment for decision making in 
logistics. On the other hand, the authors discovered that logistics and supply chain 
management are not well developed in the majority of Polish SMEs since 
specialization of such functions is not too deep in these companies. 

In the field of logistics the literature pays also some attention to the use of 
information systems and computers for logistics as the factors that create value 
indirectly. The problem is that SMEs lag seriously in the area of information 
technology which supports only their administrative tasks. However, Bridge and 
Peel (1999) [2] refer that use of computers will shift from operational tasks to 
decision making (financial modeling) in the area of logistics organization and 
supply chain management in SMEs. 

In 2003, a survey among Polish SMEs was held by Kisperska-Moron [6] in 
which the coordination of the logistics function was analyzed. The results of this 
survey (based on 127 questionnaires) were used to analyze the managerial 
environment for logistics management. Those surveys showed that Polish 
manufacturers changed their attitudes towards customer service and its competitive 
advantage aspects. They were aware of growing customer requirements and 
adopted sets of standards to evaluate that service. 

Taking into account the declared knowledge of the logistics concept a study 
by Dimitrov (2005) [5] among 64 manufacturing companies revealed that 
Bulgarian firms had the knowledge which was much higher than its 
implementation both in the organizational structures and in the applied managerial 
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practices. The investigated companies claimed also to have better knowledge of the 
supply chain management concept than logistics. We suppose that due to a similar 
level of economic development, the same economic transformation problems and 
location in Central and Eastern Europe these findings may also concern Polish 
companies. 

The other research by Lehmusvaara and Huiskonen (1998) [10] held among 
process industry companies discovered the factors that can prevent companies from 
improving logistics operations. One of them was the lack of investments in control 
and physical systems including computer systems, equipment and working 
machines used in logistics. Even if the company had such systems it still did not 
solve the problem. The reasons were that the benefits of the systems were not 
realized by the users of the systems; the users were not able to operate with the 
systems; and finally the management did not require the employees to use these 
systems. Although this study was done more than 10 years ago, we expect that in 
case of Polish agribusiness companies these findings may be still valid. 

3. Investments issues related to logistics 

During the last few decades, logistics developed from a supporting function to 
an important set of activities that create a great value added to companies. In order 
to create a value added every business needs investments. Investments, understood 
generally as company’s expenses to increase its income in the future, however, are 
expensive. Investments require engaging own or borrowed capital. Therefore,  
in today’s market conditions the choice of cost-effective concept of investing in 
particular processes is not an easy problem for the company. 

The level of ongoing investments 

In the survey we asked about company’s level of ongoing investments taking 
into account the consumption of fixed capital which reflects the decline in the 
value of the fixed assets of enterprises due to normal wear, obsolescence and 
normal rate of accidental damage. We had four categories: (1a) companies, in 
which the value of investments exceeds the value of fixed capital consumption; 
(2a) companies, in which the value of investments is equal to the value of fixed 
capital consumption; (3a) companies, in which the value of investments is lower 
than the value of fixed capital consumption; (4a) companies, in which investments 
are not undertaken. There were also 9.5% companies, which couldn’t be assigned 
to any category, because they did not answer the question about the scale of 
investment processes. Distribution of non-response was similar in the companies 
according their size. As a result we could assign 19.1% of companies to the 1a 
category, 30.8% to the 2a category, 28.8% to the 3a category, 11.8% to the 4a 
category, please see Table 1 for details. 
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Table 1. Distribution of answers to the question about the level of the investment  
processes in companies 

Investments scale Count Percent 

(1a) investments exceed the value of fixed capital consumption 97 19.1 

(2a) investments are equal to the value of fixed capital consumption 156 30.8 

(3a) investments do not cover the value of fixed capital consumption  146 28.8 

(4a) investments are not undertaken 60 11.8 

Not filled in 48 9.5 

 
At first, we were interested in the scale of investments by branch of the 

companies. This is because the survey was run in hard times as economics of many 
European countries faced slowdowns.  Therefore, we were aware of the fact that 
crisis could directly or indirectly affects the position of a particular company or the 
entire branch. A crisis in one industry can have severe adverse effects on 
companies from completely different branches.  

 
Table 2. Categorization of companies according to investments level and a branch 

Branch Investment Count Percent 
Meat low 57 49 
Meat high 59 51 
Fruits and vegetables low 12 36 
Fruits and vegetables high 21 64 
Fats and oils low 1 17 
Fats and oils high 5 83 
Milk low 5 21 
Milk high 19 79 
Cereal and starch low 20 54 
Cereal and starch high 17 46 
Bakery low 117 55 
Bakery high 95 45 
Other grocery low 19 42 
Other grocery high 26 58 
Animal feed low 9 69 
Animal feed high 4 31 
Beverages low 6 55 
Beverages high 5 45 
Tobacco low 1 100 
Not filled in - 9 100 

Sum  507  
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To analyze the companies’ situation taking into account the investments we 
distinguished two group of firms based on the scale of the investment processes. 
Companies that invested a lot, in which investments exceeded or were equal to the 
value of fixed capital consumption formed investment category “high”. The other 
companies were assigned category “low”, see Table 2 for details. 

 It turned out that the largest scale of investments took place in companies 
operating in fats and oils industry (83%), milk processing (79%), fruits and 
vegetables (64%) and other grocery (58%). 

The next step was to analyze the relations between the size of a company and 
the investment scale. We used a surface chart with percentage shares calculated as 
the number of items that fall into the categories of companies according to their 
size (A-D) and answers assigned to a particular category (1a-4a) divided by the 
group count. The crossing of the categories presents percentage (as interval) of the 
companies which fall into the particular category. 
 

1a 2a 3a 4a
A

B

C

D

35%-40%

30%-35%

25%-30%

20%-25%

15%-20%

10%-15%

5%-10%

0%-5%

 
Figure 1. The percentage share of investments (1a – 4a) taking into account the size  

of the company (A – D) 
 

From Fig. 1 we can learn that the size of company is accompanied by the level 
of investment processes. Among large enterprises (D) there are between 35% and 
40% of them, in which investments exceed the value of fixed capital consumption, 
see upper left corner of the figure with interval from 35% to 40%. In case of micro 
companies (A) we can find that investments do not cover the value of fixed capital 
for about 35%-40% of them. At the same time, between 15% and 20% of these 
companies declare that investments are not undertaken at all. Finally, only between 
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5% and 10% of micro firms admitted that investments exceed the value of fixed 
capital consumption. 

The knowledge of solutions for logistics 

One of the conditions to obtain competitive superiority in a highly fragmented 
agribusiness market is to create a value added at every step of production process. 
Therefore, we believe that the logistics and supply chain management are the main 
components which are responsible for the excellence of whole company. It seems 
especially important for the food processing companies, which usually cooperate 
with many products providers and supplies its final products to many recipients. 
Nowadays, organization of logistics and supply chain management can be highly 
supported by wide range of IT systems (Thakur and Hurburgh, 2009). For instance, 
in small companies the use of information technology is limited to operational and 
administrative tasks while bigger companies use IT and available systems to 
support decision making and planning. 

Introduction of information technology solutions to support logistics requires 
not only resources (money), but also a professional knowledge. Therefore, we 
asked companies in survey to choose their knowledge about logistic solutions 
offered by IT industry. There were four answers to choose: (1b) our knowledge is 
on sufficient level, (2b) our knowledge is usually sufficient (3b) sometimes we lack 
knowledge (4b) our knowledge is definitely too small. There were also 5.1% 
companies, which couldn’t be assigned to any category, because they did not 
answer the question. Distribution of non-response was similar in the companies 
according their size. For details, please see Table 3. 
 

Table 3. Distribution of answers to the question about the knowledge  
on solutions for logistics 

The knowledge of solutions for logistics Count Percent 

(1b) knowledge is on sufficient level 97 19.1 

(2b) knowledge is usually sufficient 190 37.5 

(3b) sometimes we lack knowledge 114 22.5 

(4b) knowledge is definitely too small 80 15.8 

Not filled in 26 5.1 

 
To analyze the relations between the size of a company and the knowledge  

of solutions dedicated to logistics we used a surface chart with percentage shares 
calculated as the number of companies according to their size (A-D) and  
the number of answers assigned to a particular category (1b-4b) divided by the 
group count.  
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Figure 2. The percentage share of the knowledge of logistic solutions (1b – 4b) taking  

into account the size of the company (A – D). 

 
In Figure 2 we can see that companies’ evaluated their knowledge of logistic 

solutions as usually sufficient (category 2b). However, there is a relation between 
the company size and the percentage of answers in 2b category. Such progressive 
concentration of declaration round the 2b category, which grows up with the size  
of the company can be interpreted as a growth of declared level of knowledge of 
logistic solutions due to the growth of company size. 

Plans regarding logistics 

In the survey the respondents were also asked about their plans and intentions 
regarding the logistics in company. There were 10 categories to choose from 
(multiple choice): (1) Implementation of IT solutions; (2) Implementation of 
activity based costing system for logistics; (3) Investment in warehouses; 
(4) Investments in transportation means; (5) Outsourcing of warehouses; 
(6) Outsourcing of transport; (7) Investments in packaging equipment; 
(8) Centralization of logistics tasks by setting up the logistics department; 
(9) Participation in special courses, trainings and studies connected with logistics; 
(10) Other investments.  

Not surprisingly, the results showed that the priority for the companies is to 
invest in transportation means (vehicles), regardless the company size. This finding 
is consistent with other research by LaLonde et al. (2007). They found, based on 
regular surveys that transportation is the most commonly included activity in 
logistics, and therefore it is the main factor that is subject to investment. In our 
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survey, we have found that more than a half of the companies (52.5%) are planning 
to invest in transportation means. 

The other important issues for the companies are: investments in warehouses 
(26.4%), investments in packaging equipment (26.0%) and implementation of 
computer aided solutions and information technologies (20.5%). Noticeable is that 
with the size of the company the attitude to invest in particular area also is greater. 
For instance, only 1.6% of micro firms (A) declare investments in information 
technologies to support logistics. In case of small companies (B), 16.4% of them 
see the need to invest in information technologies. Continuing, 37% of medium 
firms (C) want to invest in IT solution, and finally, 48.3% of large companies (D) 
are interested in computer solutions. 

We continued our analysis to find out how many different areas as a subject to 
invest were chosen by respondents. Fig. 3 presents the findings. 
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Figure 3. The percentage share of companies which declared plans and intentions to invest 
in logistics solutions in given areas (0 – 9).  Where answer 0 means that the company is not 

willing to invest, 9 means that company plans to invest in nine different areas 
Source: Authors’ elaboration based on survey data 

 
One-fifth of the companies (20.3%) declared having no plans or intentions 

regarding implementation of logistic solutions. These are micro and small 
companies that do not plan expenditures on logistics. Slightly more than one-third 
(35.7%) of the companies is going to invest in just one area. This is particularly 
true for micro and small companies in which 42% and 40.1% of them respectively, 
have chosen only one filed to invest. 

Plans to implement solutions to support logistics in more than two areas 
appear more frequently among medium and large companies. In particular, 30% of 
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medium and 27.6% of large companies declare investments in two different fields. 
Taking into account investments in three areas of logistics we found that 20% of 
medium and 27.6% of large companies had such intentions. Finally, 20.7% of large 
enterprises considered to support four different aspects of logistics.  

4. Conclusions 

This paper has been aimed at presenting the state of Polish agribusiness 
companies concerning the investments related to logistics. The objective was to 
shed light on three issues: (1) The level of logistics investments among 
agribusiness companies; (2) The knowledge of the solutions for logistics; (3) The 
plans to acquire new solutions for logistics. Instead of proving specific research 
hypotheses’ concerning the logistics issues we rather intended to present general 
picture of Polish agribusiness companies. Realization of the research objectives 
seems to be very important for a thorough diagnosis of logistics systems and to 
indicate possible directions of improvement on this field. 

The major findings of our research in the area of logistics are as follows: 
1) The results of investigations show that in agribusiness sector the scale of 

investments grow up together with the size of company. In case of large and 
middle companies there are majority of such firms, in which the scale of 
logistic investments is equal or exceed the value of fixed capital consumption. 

2) Taking into account the branch of the companies we could find that some  
of them invest much more than others. It turned out that the biggest scale of 
investment processes (calculated as percentage of companies investing at least 
to cover the fixed capital consumption) took place in companies operating in 
fats and oils industry (83% of them invested), milk processing (79%), fruits 
and vegetables (64%) and other grocery (58%). 

3) The declared knowledge of the logistics solutions is usually perceived as 
sufficient. In particular, there is a relation between the company size and the 
growing number of respondents indicating sufficient level of their knowledge.  

4) When it comes to plans regarding the logistics a certain relation between the 
size of the company and the number of positive declarations was apparent.  
In eight out of ten categories of possible investments the percentage share of 
companies grew up together with the size of the company. Not surprisingly, 
the results showed also that the priority for the companies is to invest in 
transportation means (vehicles), regardless the company size. One-fourth of 
companies declared investments into warehouses as well as packaging 
equipment. One fifth of companies mentioned about the plans to implement 
computer solutions.  



132 
 

The overall results of the research suggest that most of the Polish agribusiness 
companies are aware of the fact that today’s competitive market environment 
requires investment efforts. These efforts should lead to the creation of the value 
added for the customers and the company. Our studies indicate that the scale of 
investments, the knowledge of the solutions for logistics and finally the plans to 
acquire new solutions for logistics are the domain of large companies. This is due 
to the fact that many of small companies operate in a very traditional way [6], not 
attempting to create logistics solutions to reduce the costs and to help them operate 
more effectively. Our work confirmed also that logistics and supply chain 
management are not well developed in the majority of Polish agribusiness 
companies. This is not surprising for micro and small companies in which 
specialization of different functions (including logistics) is operated by one or two 
staff members. 
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The article presents results of a survey concerning Information Security Man-
agement Systems (ISMS), which was conducted in Marshal Offices between  
December 2012 and April 2013. Survey questionnaires were sent to all sixteen Mar-
shal Offices in Poland. The aim of the research was identifying in which government  
offices information security management systems are implemented, according to 
which standards are developed and certified and gathering information about factors 
facilitate the implementation of the ISMS, problems encountered in the implementa-
tion of this system and documentation concerning information security. 
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1. Introduction 

Managing information safety and security [2], [4], [7], [9],[10], [11], [16] in 
all kinds of organizations is a big challenge for contemporary organizations and 
institutions. 

Information Security Management System (ISMS) is defined in ISO/IEC 
27000 standard as part of the overall management system, based on a business risk 
approach, to establish, implement, operate, monitor, review, maintain and improve 
information security (see: 2.23. in [5]). According to the standard scope, the stand-
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ard 27k family is applicable to all types of organization (e.g. commercial enterpris-
es, government agencies, non-profit organizations). In the field of research con-
cerns the marshal offices [18]. 

Particularly interesting, from the point of view of research, a group of organi-
zations that decide to implement the ISMS are public administration offices.  
First and foremost – as opposed to individual commercial organizations all are 
forced to various contacts with the administration, and so information security in 
offices corresponds directly to the security of citizens. Secondly, the government 
offices have a strictly defined scope of its tasks and competencies, so it is easy to 
conduct a comparative analysis on information security management in different 
offices, the role of the "specifics" so important in commercial organizations is min-
imum in offices [1], [8], [15]. Thirdly, finally – last but not least – offices, in ac-
cordance with the principles of the access to public information, are particularly 
convenient research material, and although the practice shows that the tendency to 
hide information is present among the workers of offices, however, the responsive-
ness of research organizational units of public administration is definitely higher 
than in the case of commercial organizations. 

2. Aim of the research 

The research had primarily cognitive objective, that was (apart from identify-
ing in which government offices are implemented information security manage-
ment systems, according to which standards are developed and certified) answer 
the following questions: the reasons why respondents did decide (or not) to imple-
ment and certification of ISMS, how long it took to implement the ISMS, identify 
problems encountered in the implementation of this system, whether they could 
count on the support of the state administration bodies, which factors facilitate the 
implementation of the ISMS, which the operations relating to the operation of the 
ISMS have the most problems, what documentation concerning information securi-
ty has been implemented in these units, together with the brief overview of the 
application, whether the administrator of information security has been appointed, 
and how often safety reviews has been conducted.  

The survey is a part of our investigations concerning selected aspects of  
cybersecurity in government organizations in Poland [12]. 

3. Method of the research 

The research was conducted using a survey questionnaire. For all marshal of-
fices a letter asking for help in the implementation of a scientific study by complet-
ing a questionnaire was sent. The content of the letter was posted a link to the ques-
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tionnaire in electronic form, which is located on a server google.com. The annex to 
the letter with a questionnaire in Microsoft Word file was also sent. In the course of 
the research numerous telephone and e-mail contacts with officials was conducted. 

Obtained 13 positive responses. The Office of the Marshal of Podlaskie Voi-
vodeship sent written notice of the lack of interest to participate in the survey, two 
offices (The Office of the Marshal of Lower Silesia Voivodeship and the Office of 
the Marshal of Kuyavian-Pomeranian Voivodeship), despite numerous telephone 
and email communications from investigator, did not submit any response. 

4. Results of the research 

Among the 13 marshal offices, in nine the information security management 
system is implemented. In the four offices (The Office of the Marshal of Lublin 
Voivodeship, The Office of the Marshal of Łódź Voivodeship, The Office of the 
Marshal of Silesian Voivodeship, The Office of the Marshal of Świętokrzyskie 
Voivodeship), such a system does not work and in the past had not been attempts to 
implement it (see Figure 1). 
 

 
Figure 1. Information security management systems in Marshal Offices  
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The reasons, why the officials did not take such action, include: lack of funds, 
lack of time and lack of sufficient knowledge. The reason, why the Marshal Office 
of the Silesian Voivodeship, was not implemented ISMS is implementation of par-
tial solutions in the field of safety management, which in the opinion of officials 
are now sufficient due to the nature of the Office. 

Seven of the nine implemented Information Security Management Systems – 
were developed by the recommendations of the standards, including five offices 
were using PN-ISO/IEC 17799, and two offices ISO/IEC 27002. Detailed answers 
to the survey questions in this area are presented in Table 1. 
 

Table 1. Development and certification of information security management systems 

Voivodeship, in which is the 
Marshal Office 

The system 
developed by the 

recommendations of 
the standards  

The system 
developed by the 

recommendations of 
the standards 

The system certified 
compliant with the 

standard 

Lubusz Voivodeship Yes ISO/IEC 27002 PN-ISO/IEC 27001 

Lesser Poland Voivodeship Yes ISO/IEC 27002 PN-ISO/IEC 27001 

Masovian Voivodeship Yes PN-ISO/IEC 17799 PN-ISO/IEC 27001 

Opole Voivodeship Yes PN-ISO/IEC 17799 - 

Subcarpathian Voivodeship No - - 

Pomeranian Voivodeship Yes PN-ISO/IEC 17799 - 

Warmian-Masurian Voivodeship Yes PN-ISO/IEC 17799 - 

Greater Poland Voivodeship No - - 

West Pomeranian Voivodeship Yes PN-ISO/IEC 17799 - 

 
Only in three offices decided to certify the information security management 

system according to PN-ISO/IEC 27001. 
In offices where decided not to certify the ISMS, indicated the following rea-

sons for not taking such action: 
• certification does not affect the quality of the information security man-

agement (3 answers), 
• it is a time-consuming project (2 answers), 
• it is an expensive proposition (2 answers). 

Respondents from all offices which certify the ISMS said they had decided on this 
because certification has an impact on the quality of information security manage-
ment. Also examined the ISMS implementation time. Accordingly, the three offic-
es have identified it as belonging to the range of 6-12 months, one  – 12-18 months 
and four for more than two years. 

For the success factors and problems with the implementation of the ISMS [1] 
respondents indicated respectively, as a source of problems: lack of use of formal 
methods of implementation of the system (4 answers), lack of substantive prepara-
tion workers (3 answers), too extensive documentation (3 answers), insufficient 
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financial resources (3 answers), lack of experience of the certification body  
(1 answer). 

Only three offices of the nine implementing an Information Security Man-
agement System [3] were able to count on the support of the state administration 
bodies. The stages in which the aid was granted: the establishment information 
security management system (2 answers), implementation and operation of infor-
mation security management system (1 answer), monitoring and review of infor-
mation security management system (2 answers), maintaining and improving  
information security management system (1 answer), no aid (6 answers). 

Only one of the officials showed what this aid consists of: 
• The Internal Security Agency and the Inspector General for the Protection 

of Personal Data supports employees of public administration in the estab-
lishment of information security management systems, 

• Training own officers and employees, participated in training sessions and 
conferences organized by other entities, 

• Advice and current aid, 
• Portals of programs in support the workers on security, guides, explana-

tions, and above all, the database of current legislation and guidelines, 
• Visits, audits, inspection, accreditation, certification, etc’. 

In another question, the officials indicated which of these factors facilitate the  
implementation of Information Security Management System. Evaluation factors 
are shown in Figure 2. 
 

 
Figure 2.  Evaluation of factors that facilitate the implementation of the ISMS  
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High rating factors: employees awareness of the need to ensure the security of 
information and involvement of the top management is was highlighted by the 
comments of an official: ‘The commitment and staff awareness of information 
security requirements is crucial for the proper functioning of the system. This is 
achieved by, among others, properly implement the planned course of internal and 
external training, internal controls, etc. 

According to officials, the implementation of Information Security Manage-
ment System has a positive effect on the unit, especially can increase the level the 
information security, raising the employees awareness of information security 
management, is necessary and beneficial. The three officials also indicated that it is 
an expensive venture (Figure 3). 
 

 
Figure 3. Opinion on the ISMS implementation  

 
Respondents also indicated the steps on the operation of the Information  

Security Management System, which have the most problems. The results are 
shown in Figure 4.  

One official also indicated a problem with ‘too frequent regulatory changes 
and changes in the organizational and staffing (though this is inevitable and should 
be taken them continuously into account)’. This comment, however, should  
be included under question concerning problems with the implementation of  
the system.  
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Figure 4.  Actions on the operation of the ISMS, which officials have the most problems  

 
Another survey questions focused on conducting documentation. Among the 

13 surveyed offices, 12 have developed and implemented an information security 
policy that contains the policy of protection of personal data in accordance with the 
requirements of the Law on the Protection of Personal Data [18], [13], [17] and the 
one of the offices (The Marshal Office of Subcarpathian Voivodeship) has only a 
policy of protection of personal data in accordance with the requirements of the 
Law on the Protection of Personal Data [19]. Table 2 presents the characteristics of 
each document. 

Also in each of the 13 units are conducted the security reviews. The frequency 
of these inspections is shown in Figure 5. 

In all of the 13 offices the information security administrators were estab-
lished and  training for employees of the implemented information security policy / 
protection of personal data policy were conducted. 
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Table 2. Characteristics of information security documentation in Marshal Offices 
Voivodeship, in which 
is the Marshal Office 

Structure 
Approximate 

number of pages 
Last updated 

Disclosure of 
document 

Lublin Voivodeship 
the main document 
with attachments 

102 2012-07-03 
Only some parts 
of the document  

Lubusz Voivodeship 
the main document 
with attachments 

67 2011-08-16 Yes 

Łódź Voivodeship 
the main document 
with attachments 

81 2012-06-14 Yes 

Lesser Poland 
Voivodeship 

the main document 
with attachments 

50 2012-10-30 
Only some parts 
of the document 

Masovian Voivodeship 
the main document 
with attachments 

200 
2011-12-28 

currently being 
updated 

Only some parts 
of the document  

Opole Voivodeship 
the main document 
with attachments 

62 2011-06-30 Yes 

Subcarpathian 
Voivodeship 

the main document 
with attachments 

43 2012-04-30 Yes 

Pomeranian 
Voivodeship 

the main document 
with attachments 

140 2012-04-10 Yes 

Silesian Voivodeship 
the main document 
with attachments 

110 2012-10 
Only some parts 
of the document  

Świętokrzyskie 
Voivodeship 

the main document 
with attachments 

126 
currently being 

updated 
Yes 

Warmian-Masurian 
Voivodeship 

the main document 
with attachments 

68 2011-11-21 
Only some parts 
of the document  

Greater Poland 
Voivodeship 

the main document 
with attachments 

105 
2009-08-05 

currently being 
updated 

Yes 

West Pomeranian 
Voivodeship 

the separate 
procedures and 

instructions 
about  120 2013-02-22 Yes 

 

 
Figure 5. Frequency of the security reviews 
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5. Conclusion 

On the basis on the results of the research it can be concluded, that the issues 
related to information security are known for officers, especially in the field of 
personal data protection. All offices have examined the relevant documentation,  
in each unit the information security administrator was appointed, all units have 
adequate physical security of access to information and appropriate security sys-
tems. Therefore officials are performing tasks in field of personal data protection 
[14], [19]. 

In 9 offices, from 13 participating in the research, was implemented infor-
mation security management systems. The main reasons for which other entities 
involved in the study did not implement such a system are: lack of funds, lack of 
sufficient knowledge and lack of time. The first two mentioned tend to be under-
stood. Typically, any action aimed at improving a process at the office, are not 
made because of the limited budget, or lack of proper training. The last reason is 
due to poor organization of work and lack of willingness to take on new tasks by 
the officials. 

Based on the responses obtained from the offices in which the information  
security management systems is implemented, key success factors have been iden-
tified to implement the ISMS. These include: employees awareness of the need to 
ensure the security of information, involvement of the top management, definition 
of specific requirements for the system, substantive preparation workers. 

Therefore, in order to achieve the successful implementation of an ISMS it is 
necessary to continue raising awareness for employees of all levels of the organiza-
tion and their respective substantive preparation. This can be achieved through the 
participation of officials in various training courses in the field of information secu-
rity. In addition, the subject matter should be addressed in different conferences, 
involving representatives of the public administration. 

Actions on the operation of the ISMS, which officers have the most problems 
are: taking actions related to the improvement of the system and conducting the 
procedures for monitoring and maintenance of information security. Only a few 
offices can count on the support of government units in undertaking activities relat-
ed to the implementation of the ISMS. It is worth noting the answer to the question 
on the frequency of ISMS review, which acted as a control question in the survey. 
Review is an activity undertaken to determine the suitability, adequacy and effec-
tiveness of the subject matter to achieve established objectives (see: 3.8.2.2. in [6]) 
(in this case: ISMS) and can be carried out every few months or in the event of 
need, but it is impossible to review ISMS which has dozens of pages documenta-
tion every week or even every day. 

Officials also indicate problems they encountered during the implementation 
of ISMS. In addition to the questionnaire (lack of use of formal methods of imple-
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mentation of the system, insufficient financial resources, too extensive documenta-
tion, lack of substantive preparation workers) also drew attention to the problems 
of the legal and organizational nature. The first is a result of frequent changes  
in rules on information security and inconsistencies of these provisions during  
the period of change. The second - the frequent organizational changes in person-
nel offices. 

REFERENCES 

[1] Calder A.: Nine Steps to Success: an ISO 27001 Implementation Overview, IT 
Governance Publishing, UK, 2005, pp. 107-112. 

[2] Gillies A.: Improving the quality of information security management systems with 
ISO27000, TQM Journal, Volume 23, Issue 4, 2011, pp. 367-376. 

[3] Humphreys E., Implementing the ISO/IEC 27001 Information Security Management 
System Standard, Artech House, Norwood 2007, pp. 11-44. 

[4] Ilvonen I.: Information security culture or information safety culture - What do words 
convey?, 10th European Conference on Information Warfare and Security 2011, 
ECIW 2011, Tallinn 2011, pp. 148-154. 

[5] International Standard ISO/IEC 27000:2009 Information technology — Security 
techniques — Information security management systems — Overview and 
vocabulary. First edition, ISO 2009. 

[6] ISO Guide 73 Risk management — Vocabulary. First edition, ISO 2009. 

[7] Jašek R.: The information security of enterprises and citizens' security context, 
Komunikacie Volume 7, Issue 3, University of Zilina, Žilina 2005, pp. 45-48. 

[8] Kister Ł.: Significance of information security in a company, (w:) Riešenie krízových 
situácií v špecifickom prostredí, University of Zilina, Žilina 2009, pp. 329-334. 

[9] Korzeniowski L. F.: Securitology - The concept of safety, Komunikacie, Volume 7, 
Issue 3, University of Zilina, Žilina 2005, pp. 20-23. 

[10] Korzeniowski L. F.: Informačná bezpečnosť podnikania. Žilina: Multiprint, 2010  

[11] Korzeniowski L. F.: Podstawy nauk o bezpieczeństwie,  Warszawa: Difin, 2012. 

[12] Lisiak-Felicka D., Szmit M.: “Tango Down” – Some Comments to the Security of 
Cyberspace of Republic of Poland, [in:] Biały W. Kaźmierczak J. (ed.), Systems 
supporting production engineering, pp. 133-145, PKJS, Gliwice 2012, ISBN: 978-83-
62652-34-1. 

[13] Monarcha-Matlak A.: Obowiązki administracji w komunikacji elektronicznej, 
Wolters Kluwer Polska, 2008, pp. 239-268. 

[14] Regulation of April 29, 2004, by the Minister of Internal Affairs and Administration 
as regards personal data processing documentation and technical and organizational 



144 
 

conditions which should be fulfilled by devices and computer systems used for 
personal data processing (Journal of Laws of 2004 No. 100 item 1024). 

[15] Robinson N.: IT excellence starts with governance, Journal of Investment 
Compliance, Volume 6 Issue 3, 2005, pp. 45-49. 

[16] Stoll M., Breu R.: Information security measurement roles and responsibilities, 6th 
International Joint Conference on Computer, Information and Systems Sciences and 
Engineering, Lecture Notes in Electrical Engineering, Volume 151, 2013, pp. 11-23. 

[17] Suchorzewska A.: Ochrona prawna systemów informatycznych wobec zagrożenia 
cyberterroryzmem, Wolters Kluwer Polska, 2010, pp. 279-285. 

[18] Ustawa z dnia 5 czerwca 1998 r. o samorządzie województwa (Dz. U. z 2001 r.,  
Nr 142, poz. 1590 z późn. zm.). 

[19]  Ustawa z dnia 29 sierpnia 1997 r. o ochronie danych osobowych (Dz. U. z 1997 r.,  
Nr 133, poz. 883, z późn. zm.). 

 



INFORMATION 
SYSTEMS  IN  

MANAGEMENT Information Systems in Management (2014)  Vol. 3 (2)  145−155 

„PROJECT-FACTOR-DECISION” 
DECISIVE FACTORS IN IT PROJECTS AND THEIR IMPACT  

ON ITS SUCCESS 

TOMASZ SITEK, ARTUR ZIÓŁKOWSKI 

Faculty of Management and Economics, Gdansk University of Technology 

The aim of this article is to indicate the need for a deepening, systematizing and 
codifying of the theoretical and practical knowledge on IT project management, in 
the area of management decision-making processes. The scope of decisions made by 
managers is constantly on the increase. Project managers make decisions not only 
within the classic triangle of constraints, which consists of a schedule, a budget and 
the project scope, but also in reference to a number of other problems which occur 
during project execution. The observed need to identify and define all the factors 
which are present in projects results in the identification of a finite set of variables 
for decision-making and for the decisions themselves and, finally, in determining 
their mutual correlation. 

Keywords: IT project management, decision-making processes, organization maturity 

1. Introduction 

Project management is one of the major challenges of the modern economy. 
Organizations which form the core of the economy dynamically change their struc-
ture and thus imply changes both in management processes and structures.  
One element of these changes is the development of modern, rapidly-changing 
(following market requirements) products, which is different from the current  
approach. As part of these changes, traditional organizational structures are  
replaced by dedicated project teams. With the growing significance of projects for 
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organizations, project management becomes an important issue as well. This issue 
is particularly visible in the IT industry, where complex (difficult to pre-define), 
and unique projects with a high development risk are often carried out by  
dispersed (difficult to manage) project teams [2]. 

Results of studies published by consulting companies show that more than 
half of IT projects fail due to budget or schedule overruns [1]. It has also been 
indicated that one of the main causes of project failures are the mistakes of project 
managers. These errors are the result of badly implemented project management 
processes, which in the case of IT projects amounts to bad decisions in such areas 
as mismatching IT project management methods to the specific nature of the pro-
jects, selecting team members, and building a relationship with the client in an IT 
project [8]. 

The authors’ interest in the subject comes from the fact that the scope of  
decisions made by managers is constantly increasing. Project managers make deci-
sions not only in the classic triangle of constraints, which consists of a schedule,  
a budget and the project scope (Figure 1). 

During the implementation of projects, a number of other problems occur,  
including human resources issues connected with the construction (and later man-
agement) of project teams, decisions regarding communication with the client and 
the method of conducting business analyses, as well as decisions which stem from 
the changing nature so typical of IT projects (not only in reference to requirements 
but also conditions, e.g. technological, in which the project is run). 
 

 
 
 
 
 
 
 
 

 
Figure 1. Triangle of boundary conditions in an IT project  

Source: own study based on [1] 
 

The need to identify and define all the factors present in projects would ena-
ble a more detailed description of the field of project management. It could also 
initiate the search for key factors to ensure the success of projects. Therefore, the 
authors’ goal is to deepen, systematize and codify the theoretical and practical 
knowledge on IT project management in the area of management decision-making. 

SCHEDULE 

SCOPE BUDGET 
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2. Successful decisions - success of an IT project 

2.1.  A new Triangle of Constraints in IT projects 

As was mentioned before, the primary criterion for the success of an IT pro-
ject is its completion within the conventional project constraints understood as 
project completion within the following framework [1]: 

− a fixed schedule,  
− an adopted budget,  
− in the full established scope  

This does not mean, however, that the decisions of managers refer to only these 
three areas. The classic triangle of constraints is created in consequence of previ-
ous actions and decisions made by the project manager. The project scope is gen-
erally determined on the basis of interviews with the client, the schedule is deter-
mined by the assessment of the resource potential of the company implementing 
the IT project (the supplier), the budget is usually the result of the assessed work-
load of the project team on the part of the supplier and client's financial capabili-
ties. Hence, it can be concluded that before the project manager makes any deci-
sions regarding the realization of the project in terms of the classic triangle of 
constraints, a number of prior decisions are made regarding the client or the team. 

 

DECISION-MAKING AREAS WITHIN IT PROJECT

Information 

management

Changing of 

requirements

Team 

management

PROJECT 

ENTROPHY

TEAM 

MATURITY

CLIENT 

MATURITY

NEW TRIANGLE 

OF 

CONSTRAINTS
 

Figure 2. Decision-making areas as a new Triangle of Constraints in an IT project  
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In view of the best practices contained in project management methods (such 
as RUP or SCRUM) and the need to complement the classic triangle of constraints 
with an additional set of decision variables, the authors observed three project 
areas which must be analyzed before the project is initiated. 

These areas could be described as a category of decision-making problems 
(hereinafter referred to as decision-making areas), which managers’ decisions refer 
to. They include: 

− the client and client maturity, 
− the project team and project team maturity, 
− the volatility and organization of the information necessary for project com-

pletion (project entropy). 
The new Triangle of Constraints is shown in Figure 2. 

2.2.  Client Maturity - awareness of own needs 

The first of these areas includes processes carried out with the participation 
of the client in IT projects. The client is usually (but not always) the main recipient 
of the product resulting from the IT project. The decomposition of project man-
agement methods (performed by the authors for creating an adaptive approach to 
project management) [5, 6] has allowed the extraction of those best management 
practices which apply only to project managers. A fragment of the decomposition 
of one of the project management methods, focusing on customer relationship 
management, is shown in Table 1. 
 

Table 1. Decomposition of the RUP method for management decisions 
 

BEST PRACTICE JUSTIFICATION 

Defining the products of labour as 
input/output to/from a job. 

This allows the manager to communicate the client’s 
expectations regarding the realization of a specific 
task to the team. 

Defining precise project roles. This allows the manager to organize the team for the 
specific actions. Contacts with the client are entrust-
ed to a single person (Business Analyst). 

The use of high-level models. This allows the manager to present the product of an 
IT project in a way which is more understandable to 
the client. 
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Other project management methods also include recommendations related to 
the presence of the client. In many cases, it is even recommended to include the 
client in the manufacturing and management processes (Scrum, XP Programming), 
which implies certain decisions to be made by project managers. This perception 
of the project, where it is necessary to assess client maturity and to decide on the 
client’s place in the project, requires a thorough knowledge of the client. The task 
of managers is therefore to make certain decisions in order to build a suitable rela-
tionship with the client and to establish a suitable place for the client within the 
project. Lack of knowledge about the specific nature of the client may lead to the 
wrong decisions regarding the project realization method. In the case when an 
immature client frequently changes the requirements, the project manager should 
make certain decisions in order to make the manufacturing processes more flexi-
ble, namely seek to use agile methods. Such decisions will, however, only be pos-
sible after a thorough analysis of all the factors involving a client which imply 
volatility. Hence the necessity suggested by the authors to form a complete set of 
factors under which managers make decisions that relate to both the client and 
further project work [7].  

2.3.  Supplier team maturity – proper progress of work 

Another area of decision-making processes discussed widely in all project 
management methods are the team processes of the supplier organization. It is the 
supplier team, under the supervision of a project manager, that is responsible for 
the proper progress of work, for how and when certain work is carried out.  
Therefore, it seems reasonable that before the project is initiated the project  
manager should properly recognize the potential for the realization of the project 
by his team. This diagnosis should be done with regard to project competence, but 
also in terms of the competences for group work. Such an analysis allows the pro-
ject manager to correctly allocate an appropriate role to each participant in  
the project. 

The proper allocation of roles increases work efficiency. It should also be 
taken into account that decisions about the selection of project management meth-
ods or the selection of best practices have to depend on the state of the supplier 
team. In addition, the awareness of one’s own maturity level helps to match best 
practices relating to team management. Thus, it seems necessary to define a set of 
possible parameters (factors) describing the team so that the manager could make 
correct decisions regarding the mechanisms of motivation and the allocation  
of tasks. 
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2.4. Project entropy – aiming at order 

The third area of decision-making processes is associated with decisions of 
project managers in reference to the level of information in the carried out  IT pro-
ject, as well as those about the assessment of the complexity of the project, the 
volatility of requirements and the uncertainty of achieving the end product. In the 
case of most IT projects realized in the incremental way, requirements change over 
time, and the final product is not precisely defined, thus defining tasks and manu-
facturing processes is difficult. Insufficient knowledge about the state of the pro-
ject implies that the uncertainty of managers hinders planning decisions (short and 
long-term). Project managers having an incomplete (inadequate) level of infor-
mation in an IT project should adapt best practices to the current state of the pro-
ject. It was decided, therefore, that information problems in projects will be meas-
ured according to their level of order, called project negentropy. 

2.5. The problem of maturity in the context of scientific research 

The groups of management problems presented in the previous chapter were 
identified during research conducted by the Department of Information Technolo-
gy Management, operating at the Technical University of Gdansk since 2006.  
The team’s previous research on management problems in IT projects has led to 
the improvement of activities associated with the selection and application of pro-
ject management methods (such as RUP, SCRUM, PRINCE2, etc.) and to a sys-
temic approach to project management, taking into account the above problem 
areas (on the basis of such concepts as CMMI or enterprise architecture).  

 

 
Figure 3. The direction of research on maturity in IT projects  



 

151 
 

The current state of research on a complete solution which would take the  
issue of maturity into account forces the refinement of some of its aspects. It is  
a natural step then to extract (decompose) the three main areas of decision-making 
(client, team, entropy) into single, defined and named factors implying key deci-
sions in projects. The strength (weight) of each of the separate implications should 
also be determined. 

3. Decision-making factors vs. Project decisions 

3.1. The impact of decision-making factors on the catalogue of decisions 

It should be noted that each of the described decision-making areas consists 
of a number of minor factors which directly or indirectly influence future project 
decisions. Hence, creating a complete (full) set of decision-making factors would 
allow for the structuring of knowledge in project decision-making. 

Such a set can be created by the decomposition (causal analysis) of indicated 
decision-making problems to smaller (individual) factors.  

 

 
Figure 4. Decomposition of decision-making areas to a list of decision-making factors  

 
Defining the decision-making factors and the correlation between them and 

the project decisions, as well as an investigation of the impact of these factors on 
the success of the project would primarily help to increase the awareness of the 
decision-making mechanisms occurring in the project and would allow project 
managers to extend their knowledge of project management [9]. 
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Figure 5. Relationship between decision-making areas, list of decision-making factors and 

their impact on the need to make certain project decisions  

 
On the basis of the authors’ experience, the following can be argued: 

− There is a finite set of factors which are important from the point of view of 
the three previously-mentioned groups of decision-making problems (the ma-
turity of the client and supplier and project entropy). 

− Decision-making in projects depends to various degrees (correlation) on these 
factors. 

At this stage it can be concluded that the results of this part of the study will consti-
tute a two-dimensional matrix, which is shown in the table 2, as an example. 
 

Table 2. Examples of correlations between decision-making factors and  
the identified project decisions 

 f1 f2 fn 

d1 0,4 0,01 0,03 

d2 0,1 0,9 0 

d3 0 0 0,4 

Note: fn – decision-making factor, dn – project decision 
 

The values in the above table have been introduced for demonstrative purpos-
es, as at this stage there is still no research to estimate the strength of the relation-
ship between decisions and project factors. Nonetheless, on the basis of the au-
thors’ own experience and previous research, examples of factors from various 
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categories can be presented (e.g., personal, technological, organizational) as well 
as project decisions to show how different they may be in terms of the force of 
mutual influence. 

Examples of factors (fn): 
− Regarding the client and client maturity: 

•   (total/partial) lack of experience in running projects with a particular client, 
•   lack of (any/some) technical competence related (directly/indirectly) to the 

project field; 
− Regarding the supplier and supplier maturity: 

•   the arrival of a new team member (on the client side/inside the manufactur-
ing team) (before/during/before the completion of) the project, 

•   (sudden/increasing) conflict in the team (between two members/among many 
members) which (disorganizes/hinders/completely prevents) work; 

− Regarding project negentropy: 
•   change (broadening/reduction) of (key/less significant) requirements by the 

client, 
•   equipment failure (workstation/server). 

Examples of project decisions (dn): 
− To employ an additional member of the team (as an analyst/programmer/etc.), 
− To (shorten/lengthen) work cycles, 
− To realize (the recognition/purchase of) the CASE tools, 
− To obtain (free/commercial) software to support the team in the processes of (ap-

plication development/documentation generation/obtaining requirements / etc.), 
− To add (using own resources/buying an external service) a new (neces-

sary/useful) functionality to the existing software, 
− To replace a team member (to hire a new person/to select from those available), 

who (temporarily/long-term/forever) ceased to be available (due to illness/ 
dismissal/etc.), 

− To change the methodology of the current project (for one less/more flexible). 

4. Project managed with awareness 

Every IT project has its own individual character. The experience gained by 
the authors, however, allows the conclusion that it is possible to specify the signif-
icant common parts which allow for generalization. On the basis of detailed 
knowledge, the plan is to obtain reasonable results for the average IT project. 

The results of the proposed solution may be important for the development of 
project management issues in the following areas: 
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− The implementation of the proposed project, allowing the definition of all the 
decision-making factors, increases the awareness of project managers to suggest 
possible actions (activities) in the course of projects. 

− The development of a catalogue of decisions will enable better plan-
ning/management of IT projects. 

− Drawing the managers’ attention to informal aspects (i.e., other than the formal 
arrangements concerning the budget, schedule, and scope), namely: client or 
project team maturity. Thus, new boundary conditions are created (a new trian-
gle of constraints) in the framework of which the project manager functions  
(in particular, making decisions). 

− Gaining the ability to diagnose the causes of failed projects and to analyze the 
success of projects completed in accordance with the objectives. 

− Gaining the ability to predict the effects of activities undertaken by the project 
manager in the given project conditions. 

The proposed approach to project management goes beyond the traditional percep-
tion of this area, as it indicates additional aspects beyond the focus on jobs, finan-
cial issues and schedule. 

Despite the qualitative aspects of an IT project and those which are difficult 
to measure, the authors attempt the fully quantitative approach – with the aim to 
quantify (select and grant measures to) all the relevant factors in IT projects.  
These studies are intended to expand the environment of project decision-making 
by increasing the awareness of decision-making factors and the correlations  
between them. At this stage it is obviously difficult to speak of any measurable 
results of a possible implementation of the developed solution. Nonetheless,  
it could be concluded that using the results of this study may directly or indirectly 
lead to a reduction in project risk, thus reducing the costs of failed projects and 
may also constitute the basis for reinforcing IT project simulation environments. 
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