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Abstract:
The purpose of the article is to identify difficulties in using advanced technologies in the
implementation of projects and their causes, taking the size of enterprises into account. Analysis of
the difficulties in using advanced technologies, which occurred during implementation of projects,
and of their causes, was carried out, based on a research questionnaire which was administered
online and in which 787 business entities participated. The size of enterprises was taken into
account in the research study. Using advanced technologies causes a number of difficulties in
business practice. Findings of the research study identify types of these difficulties and give their
causes. The conclusions that were drawn from the study enable attention to be drawn special to the
most problematic areas of business activities connected with implementing projects with the use of
advanced technologies. This research paper offers a new classification of advanced technologies as
well as of their causes. The paper identifies and classifies not only the technologies, the types of
enterprises (according to their size), but also the most frequent causes of the difficulties which occur
during implementation of projects. This allows us to focus on the areas of activities which are most
prone to difficulty occurrence.
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Introduction 

 

Project implementation is a challenging task which is always burdened with risk 

(Costin, 2008; Kerzner, 2013; Webster, 1999). There are numerous factors which 

determine whether projects will be successful or not (Belout and Gauvreau, 2004; 

Camilleri, 2011; Shahu et al., 2012). To increase the task’s chance for success, 

almost all projects are currently implemented with the use of advanced technologies.  

Apart from positive effects of using advanced technologies in business practice 

(Waldeck, 2000; Pantado and Timmermans, 2011; Coad, 2009), some difficulties 

connected with using such technologies, may occur (Brown, 1998; Li and Poser, 2008; 

Farrugia, 2005). The examples of such difficulties, reported by enterprises of different 

size, inspired the authors of this research paper to identify the scale of this 

phenomenon and to determine the types of difficulties arising from the use of 

advanced technologies for the implementation of projects. Therefore, the main 

purpose of this paper is to identify the difficulties connected with using advanced 

technologies in the implementation of projects and their causes, taking the size of 

enterprises into account. This led to the formulation of the following hypotheses: 

H1. Large-sized enterprises use computer software more often than enterprises of 

smaller size to assist their project management. 

H2. The number of difficulties increases along with the level of complexity of a 

given technology. 

H3. The smaller the enterprise the bigger the difficulties connected with people 

dealing with advanced technologies.  

H4. The difficulties to integrate the new The difficulties to integrate the new 

technologies are more significant in larger enterprises. 

The empirical research, which was carried out, allowed not only to determine the 

scale of the difficulties connected with advanced technologies and the types of these 

difficulties, but it also allowed the identification of the causes of these difficulties. 

 

 

Advanced technologies and the risks connected with their use 

 

Definitions of advanced technologies have been changing over the past decades 

(Segal, 1994, Varga, 1998; Naisbitt et al., 2001). Many authors give different 

definitions of advanced technologies which include groups of parameters which define 

them e.g. (Groen et al., 2008; Liu et al., 2009; Mohr et al., 2010): 

̶ government – based classifications, 

̶ classifications based on shared industry characteristics, 

̶ various types of innovations. 

Advanced technologies are also frequently used in the implementation of projects 

(Badiru, 1996; Archibald, 2003; Milosevic et al., 2010). They are used both as main 

technologies (Cantwell et al., 2004; Turpin and Krishna, 2007; Draheim, 2010) and as 

assistive technologies (Schwanke and Smith, 2005; Wendt et al., 2011; Oakey et al., 

2013). The use of advanced technologies seriously influences working conditions 
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(Kortelainen, 2008) and the expectations for the workers (Lewis and Zhenhua 2005; 

Ming - Tien et al., 2010; Williams, 2002). Numerous advantages of implementing 

advanced technologies have been widely researched and described in scientific 

literature (Majumdar et al., 2010; Perlstein, 2011; Michaelides et al., 2013).  

However, the difficulties that may occur while implementing projects with the use of 

advanced technologies are much less recognized. There are many of such difficulties. 

This research paper will focus only on the chosen types of difficulties, while the other, 

such as the area of patents of the new technologies, will be omitted (Cao and Zhao, 

2013). 

The right choice of advanced technologies is of a crucial importance (Peng and 

Jang, 2013; Shengbin and Bo, 2011; Jigeesh, 2012). For example, some of the 

difficulties with the right use of advanced technologies arise, for example from short-

term planning possibilities (Cooper et al., 1992; Sood and Tellis 2005; Gnibba-Yukawa 

and Decker, 2012) which are caused by the dynamic and unpredictable changes in 

the sector of advanced technologies, such as the software industry (Hakala, 2013) 

and the fast-changing expectations of the clients (Nathan et al., 2005). 

While choosing the right new technology, the level of knowledge and the skills of 

people who will use these technologies have to be taken into consideration (Firestone, 

2003; Aasheim et al., 2009; Ming-Tien et al., 2010). This knowledge is embedded in 

the minds of professional and technical staff (Martinkenaite, 2012). The workers, 

usually become more skilled in order to work with high technologies (Faustino and 

Vali, 2013).  

Another source of difficulties in using advanced technologies can be the level of 

their complexity (Antonelli, 2011; Ford et al., 2012; Marler and Liang, 2012). Also in 

this case, the attention should be drawn to the possible occurrence of complications.  

The research study also emphasizes the importance of integrating the newly 

implemented technologies with the already existing technologies (Corchuelo et al., 

2003; Zurawski, 2007; Karlsson et al., 2010). Without a doubt, new technologies which 

are not well suited may cause many problems in the functioning of an enterprise.  

The quality of the implemented new technologies is also of a great importance 

(Zairi, 1993; Wessner, 1999; Schulz, 2012). Poor quality of the technology may 

generate a number of difficulties, and in some cases, it may even lead to the necessity 

of withdrawing the new technology and purchasing a new one. 

Enterprises may also meet difficulties with access to technology specialists who 

would be able to use the newly implemented technologies (Kinnie and Arthus, 1996; 

Viardot, 2004; Or et al., 2005). To avoid such problems, enterprises should research 

the job market for such specialists and in case they are not available, send a group of 

their own employees to special training courses.  

Another important aspect of the new technologies is their reliability. This aspect is 

well known and widely discussed in the literature (Bennett and Zhao, 2004; Pascoe, 

2011; Cenfetelli and Schwarz, 2011). 
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Study characteristics 

 

To verify the formulated hypotheses and to fulfill the main purpose of this paper, an 

empirical study was carried out on a sample of 787 business entities operating their 

business and implementing their projects in the EU. The study was based on an 

electronic questionnaire (Reynolds, Woods and Baker, 2006). To ensure that the 

study was safe and reliable enough, a comprehensive questionnaire was featured on 

the Internet. The respondents had to log-in to participate in it. 

The sampling was planned, and the main criteria that was taken into account, was 

the information whether the observable entities had participated in any substantial 

project in the past three years (substantial from the point of view of the entity’s 

business activity). The study attempted to sample entities from different size 

categories so that different sectors of the economy were represented. In the result, 

four groups of observable entities were identified for the purpose of data analysis: 

micro enterprises (17%), small-sized enterprises (33%), medium-sized enterprises 

(29%) and large-sized enterprise (21%). The definition of SMSs was adopted from the 

EU recommendation (2003).  

The projects, which were analyzed in the study, were implemented by entities which 

operated their businesses in different fields of the economy. For the purpose of the 

study, these fields of operation were categorized into the following sectors: 

manufacture, construction sector, services, trade, education. In cases when one entity 

operated in more than one of the listed sectors e.g. manufacturing and trading 

company, such entities were put into both categories The study showed that the 

services were the most common sector (38%), the second most common sector was 

the manufacture sector (29%) and the third was the trade sector (25%). The least of 

the entities featured in the study came from the construction sector (5%) and the 

education sector (3%).  

All the entities ran their businesses in the European Union. The study featured 

enterprises from Austria, Bulgaria, Cyprus, the Czech Republic, Germany, Ireland, 

Italy, Netherlands, Poland, Spain, and the United Kingdom. All of the enterprises 

which took part in the study implemented some kind of projects during their business 

activity. The questionnaire, required from the entities to base their answers on a 

chosen project which had a substantial (strategic) meaning for the enterprise’s 

business and which could be treated as a point of reference about the main rules of 

the project management strategy adopted in that enterprise.  

The respondents of the questionnaire were the representatives of the examined 

enterprises, who were involved in the project implementation process. These were the 

members (91%) or the managers (9%) of project teams. All of them participated in at 

least one stage of implementation of the analyzed projects. 48% of the respondents 

participated in the project planning process, and 16% were involved in the evaluation 

and control stage, while 68% took part in the implementation process. Furthermore, 

17% of the respondents participated in the whole project life cycle.  
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Results of the research 

 

Characteristics of the technologies used in the implementation the analyzed 

projects 

 

For the purpose of the study, the following categories of advanced technologies were 

adopted: 

̶ technologically advanced machines and devices, 

̶ technologically advanced materials, 

̶ technologically advanced services, 

̶ computer software. 

Very frequently, more than one of the technologies from the above-listed categories 

was used for the implementation of the analyzed projects. Computer software was 

used in 64% of the cases. Software was used not only at the initial planning stage but 

also at the stages of implementation, analysis, evaluation and archiving of the 

knowledge collected during the implementation of the project.  

In 45% of the analyzed cases, technologically advanced machines and devices 

were used. The respondents listed the following types of technologies: 

̶ automated machines used for manufacturing and for providing services, 

̶ quality control and measurement devices, 

̶ industrial robots, 

̶ devices for data sending, collecting and analyzing, 

̶ devices providing security for the projects and for the employees (e.g. alarm 

and rescue systems), 

̶ laboratory equipment, 

̶ tools and devices used for tasks which require precision e.g. in medicine, in 

jewelry trade, in antiques renovation etc. 

The study shows that in 22% of the analyzed projects, technologically advanced 

materials were used. The respondents listed materials such as: 

̶ technologically advanced materials used in medicine, manufacturing and  

engineering (e.g. fast setting concrete), 

̶ chemicals used for antiques reconstruction. 

Technologically advanced services were used in 21% of the analyzed projects. The 

following services were listed: 

̶ data analysis services using the Internet applications, 

̶ Information and Communications Technology (ICT) services allowing for work 

in a distributed environment (all the employees work in different locations) and 

for mobile work (portable workstations allow the workers to move around 

without interrupting their work), 

̶ services providing teleconferences and videoconferences, 

̶ telehosting services and other services providing charged access to specialized 

software via the Internet. 
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Table 1 shows the use of a given type of advanced technology taking the size of an 

enterprise into account. 

 

Table 1. 

The use, expressed in %, of a given type of advanced technology in the 

implementation of projects. 

 

 technology type 

size of an enterprise 

machines 

and devices 
materials services software 

micro 50 22 20 64 

small 43 23 26 61 

medium 34 14 13 48 

large 58 29 26 91 

 

Sources: Own elaboration based on survey results 

 

The table above clearly shows that large enterprises used software to assist their 

project management. This in turn, supports the H1 hypothesis. The remaining types of 

advanced technologies were used for purposes required by the character of the 

analyzed project. 

 

 

The scale and the structure of the difficulties of using the advanced 

technologies 

 

The use of advanced technologies influenced some of the projects’ parameters 

such as: quality, incurred costs and lead time (Lock, 2007; Schwalbe, 2010; Marks, 

2012). The results of the study show that in some cases these parameters were not 

kept on a satisfactory level after implementing advanced technologies. For instance: 

̶ in 11% of the cases the lead time was extended, 

̶ in 18 % of the analyzed projects the incurred costs increased, 

̶ in 2% the analyzed projects the use of advanced technologies resulted in 

poorer quality. 

A conclusion can be drawn from the above mentioned results, that advanced 

technologies can have both positive and negative influence on the implementation of 

projects.  

As the research data shows, different kinds of advanced technologies generated 

different types of difficulties and their character was varied. The biggest percentage of 

difficulties (42%) was caused by computer software, 30% was generated by 

technologically advanced machines and devices. In 14 % of the cases, difficulties 

resulted from the use of technologically advanced services and materials. 

However, when the number of uses of a given type of advanced technology is taken 

into account, then the frequency of problem occurrence is the following: 
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1) technologically advanced materials – 11%, 

2) computer software – 22%, 

3) technologically advanced services – 27%,  

4) technologically advanced machines and devices – 41%. 

Data presented above clearly supports the H2 hypothesis. Technologically 

advanced materials are the least advanced technology out of the presented ones, and 

the technologically advanced services (which make use of e.g. computer software) are 

the most advanced technologies.  

Table 2. presents numbers, expressed in %, of how often difficulties with using 

advanced technologies occurred, taking the size of an enterprise into account. 

 

Table 2. 

Occurrence of the difficulties, expressed in %, with using advanced technologies, 

taking the size of an enterprise into account 

 

technology type 

size of an enterprise 

machines and 

devices 
materials services software 

micro 28 10 19 21 

small 54 11 28 22 

medium 35 9 34 19 

large 41 13 23 24 

Sources: Own elaboration based on survey results 

 

No final conclusions can be drawn from the data presented above, as the 

distribution of difficulties’ occurrence does not show any clear scheme. 

The character of the difficulty resulting from the application of advanced technology 

in project implementation is of big importance: All the difficulties reported by the 

respondents were categorized according to their character in the following way: 

̶ Technology selection – difficulties in evaluating whether a given advanced 

technology is well suited for the needs of the project. This type of difficulty may 

occur when the market offers other advanced technologies which might have 

better potential for implementing a given project. 

̶ Level of knowledge and skills of the project team members –this category 

deals with difficulties connected with an unsatisfactory level of knowledge and 

skills of the employees and with the possible need for sending the employees 

to special training courses. 

̶ Complexity of a given technology – this category deals with difficulties 

connected with the facts that the new technologies often cause more work and 

generate problems with their use. 

̶ Integration of the new technologies with the already existing ones – this 

category deals with possible difficulties connected with integrating the new and 

the existing technologies. 

International Journal of Business and Management Vol. III, No. 4 / 2015

47



̶ Quality of advanced technologies – this category deals with difficulties 

connected with poor quality of the technologies discovered after their set-up 

and the first-time use. 

̶ Access to technology specialists (implementation specialist, instructors, 

service engineer), who implement new technologies – this category deals with 

evaluating if those specialists were employed to participate in the project 

implementation. In case they were not, with answering the question whether 

such specialists are available on the job market, and if there is a professional 

service available in the area in which a given project is implemented. 

̶ Level of development of the new technology – this category deals with 

difficulties resulting from the fact that hidden defects were discovered, and they 

had to be removed by the technology provider. 

̶ Reliability of the technology – this category deals with difficulties connected 

with breakdowns occurring during starting and using the new technology. 

The research data on types of difficulties, which occurred during project 

implementation, was analyzed separately for each type of the advanced technology. 

In case of technologically advanced services used in the implementation of 

projects, most difficulties (23%) were observed with regard to access to specialists, 

who would be able to provide those services in a proper way. A big part of the 

difficulties were also connected with the quality of those services (20%). In 20% of the 

cases there were also difficulties with the integration of the new advanced 

technologies with the already used technologies e.g. ICT services did not ensure 

proper functioning of information systems. 

The respondents also reported about difficulties with selection of a proper advanced 

technology (16%). In such cases, the respondents, at the moment of selecting 

advanced technology, knew about other advanced technologies on the market. It often 

turned out that those technologies that they did not choose, were better suited for their 

project. Such improper selection of advanced technology resulted in: 

̶ overload of devices such as servers, machines, etc., 

̶ increase of costs – other technologies were cheaper, 

̶ difficulties with using those wrongly selected technologies e.g. problems with 

controlling the devices, machines, etc. 

In 7 % of the analyzed cases, the level of knowledge and skills of the project team 

members was not satisfactory enough, for them to use the technologically advanced 

services which had been purchased. The same amount of difficulties occurred due to 

defects and breakdowns of the devices. The respondents, only in 2% of the cases 

reported problems connected with an excessive complexity of the analyzed services.  

Table 3. shows difficulties with technologically advanced services, taking the size of 

an enterprise into account. 
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Table 3. 

Difficulties with technologically advanced services, expressed in %, taking the size of 

an enterprise into account 
size 

of an enterprise 

technology 

selection complexity 

break-

downs defects specialists quality knowledge integration 

micro 11 0 0 4 4 0 0 0 

small 3 1 1 1 7 7 1 4 

medium 0 0 3 3 14 3 3 7 

large 5 0 0 0 0 7 2 9 

Sources: Own elaboration based on survey results 

 

After analyzing the data on difficulties with technologically advanced services, the 

following conclusions can be drawn: 

̶ micro enterprises had the most difficulties with selecting proper technologies, 

̶ small and medium-sized enterprises – had the most problems with access to 

specialists, integration of technologies, with the quality of the services and with 

breakdowns,  

̶ in large-sized enterprises, the biggest problems were with the quality of the 

services, integration of the new and the already existing technologies and with 

the excessive complexity of the purchased technologies. 

Undoubtedly, most of the difficulties with using technologically advanced materials 

stemmed from the fact that most of those materials were no properly selected during 

the designing stage (69% of all the difficulties). The design assumed use of materials 

which: 

̶ were not easily available on the market, 

̶ were too expensive, 

̶ were difficult to produce e.g. through chemical process on the enterprise’s own 

account, 

̶ required a long period of time to be produced. 

In 26% of the cases, the respondents reported that the difficulties concerning 

technologically advanced materials were connected with their quality. In 5% of the 

cases the difficulties stemmed from the fact that the workers, who used them, had not 

enough knowledge about their proper use. 

Table 4. shows difficulties with technologically advanced materials taking the size of 

an enterprise into account. 
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Table 4. 

Difficulties with technologically advanced materials, expressed in %, taking the size of 

an enterprise into account 
size 

of an 

enterprise 

technology 

selection complexity 

break-

downs defects specialists quality knowledge integration 

micro 3 0 0 0 0 7 0 0 

small 8 0 0 0 0 2 2 0 

medium 9 0 0 0 0 0 0 0 

large 8 0 0 0 0 4 0 0 

Sources: Own elaboration based on survey results 

 

After analyzing the data on difficulties with technologically advanced materials, the 

following conclusions can be made: 

̶ it is quite clear that in enterprises of all sizes, the most frequently occurring 

difficulty with technologically advanced materials was their quality, 

̶ micro enterprises had problems with quality of materials more often than the 

bigger enterprises. This may partly be due to the fact that material providers 

treated such small clients less seriously and they sold them materials of worse 

quality or it may be also because micro enterprises purchased cheaper 

materials, 

̶ large-sized enterprises had difficulties with the proper selection of 

technologically advanced materials and with their quality. This might be 

because of the fact that the materials were purchased from the cheapest 

providers from geographically distant countries.  

In the case of computer software, most of the difficulties (39%) were connected with 

their integration with other software used for the implementation of the project or with 

other devices. The respondents reported the following difficulties with software 

integration: 

̶ problems with software installation in some workstations and servers, 

̶ problems with data migration between computer systems, 

̶ incompatibility of the telecommunications links, 

̶ many parameters of the existing software and devices had to be changed, 

̶ functions of some of the controlled devices e.g. belt conveyors, manufacturing 

machines, etc., had to be adjusted, 

̶ new, compatible devices had to be purchased, 

̶ many applications had to be used simultaneously during the integration 

process, which increased the amount of work, its costs, and its duration. 

Another serious obstacle with advanced computer software (22%) was connected 

with the insufficient level of knowledge and skills of the project team members. In 

many cases even special training courses did not solve this problem, mainly in case of 

older workers. The respondents listed the following problems: 

̶ working methods had to be changed because of the use of the new software, 

which in turn required change of habits, 

International Journal of Business and Management Vol. III, No. 4 / 2015

50



̶ the actual level of knowledge about the new software and the level of skills in 

using it among the project team members, was in fact, lower than the declared 

one, 

̶ the training courses organized before starting work with the new software were 

too short. 

In 11% of the cases, it turned out that the newly installed software had defects, 

which manifested themselves in the following ways: 

̶ the system worked too slowly, 

̶ not enough workers could use the application simultaneously, 

̶ some functions of the software were damaged and therefore unavailable, 

̶ information distortion occurred. 

In 5% of the cases, the respondents stated that the level of software’s complexity 

was over-excessive, which made the users’ interface too complicated. The software 

contained options which were unnecessary for the implementation of a given project. 

The complexity of the software required more computer training courses. It also made 

some tasks more time-consuming. The respondents also observed that because of 

many options and functions of the data input and data reading, much more errors 

occurred. Frequently, the software generated reports that were too detailed and 

complicated. It was difficult to find the necessary information in such reports. 

In 14% of the cases, the computer software was improperly selected. In such 

situations the following problems occurred: 

̶ some of the required tasks could not be completed, 

̶ mistakes were frequently made because of the constant need to look for 

supplementary solutions, 

̶ language versions of the software were not suited to the users’ abilities, 

̶ low precision of defining certain parameters connected with the functioning of 

the software, 

̶ system overload – the purchased version of the software  was too basic, 

̶ inability to use the already existing workstations, which had crucial meaning for 

the implementation of the analyzed project. 

In 3% of the cases, the respondents suffered from system’s frequent breakdowns, 

which were mainly system’s „hangs”. It also happened that there were no software 

service and maintenance specialists available (5%). In 1% of the cases, the quality of 

the software was not as high as expected. 

Table 5 shows difficulties with technologically advanced computer software taking 

the size of an enterprise into account. 
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Table 5. 

Difficulties with technologically advanced computer software, expressed in %, taking 

the size of an enterprise into account 

size 

of an enterprise 

technology 

selection complexity breakdowns defects specialists quality knowledge integration 

micro 1 0 0 2 1 0 7 9 

small 4 1 0 3 3 0 6 6 

medium 4 4 2 1 0 0 6 3 

large 0 1 2 4 0 1 3 14 

Sources: Own elaboration based on survey results 

 

After analyzing the data on difficulties with technologically advanced computer 

software, the following conclusions can be made: 

̶ micro, small and large-sized enterprises had the biggest problems with the 

integration of the new software with the already existing ones; in case of micro 

and small-sized enterprises this may have been caused by inability of workers 

to make the new and the old software compatible, and in case of large-sized 

enterprises it may have been because many different types of software were 

used at the same time, 

̶ the medium-sized enterprises purchased computer software which was too 

complicated for their needs and because of that, they faced difficulties with 

software integration, insufficient employee knowledge, the excessive 

complexity of the software, and with the selection of a proper technology.  

In 34% of all the cases, the most frequent difficulties were connected with 

integration of technologically advanced computer software with other technologies 

used in the implementation of the project. These difficulties were: 

̶ problems with the assembly and the set-up of the software, 

̶ problems with integrating the software with other necessary devices, 

̶ difficulties with fitting the new software into the existing system so that there is 

room for all the devices, 

̶ problems with connecting device’s mechanism with the other devices’ 

mechanisms, 

̶ problems with cooperation of the device’s software with other programs used 

for the implementation of the project, 

̶ lowering the work productivity, 

̶ problems with cooperation of the new software with the central operating 

system. 

In 24% of the analyzed cases, many difficulties with technologically advanced 

devices resulted from inadequate level of knowledge and skills among project team 

members. Technologically advanced devices equipped with control software turned 

out to be the source of many problems. 

The difficulties with operating the devices and their software caused the following 

complications: 

̶ duration of many activities and even the whole project was extended, 
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̶ losses were incurred due to the fact that the manufactured products were not of 

full value or the provided services were of lower quality than expected by 

clients, 

̶ software or the devices were damaged because of their improper use. 

These problems caused that the following actions had to be taken: 

̶ sending the workers to additional computer training courses, 

̶ hiring technology specialists, 

̶ persuading the workers that learning how to operate new complicated devices 

is worth their effort. 

In 14% of the cases, the occurring difficulties were caused by improper selection of 

advanced technologies. This situation may stem from the fact that the process of 

technology selection was not properly conducted and that there was no technology 

manager in charge. It often happened that the technology sales representatives used 

their selling skills to persuade the respondents into buying more expensive 

technologies. It definitely increased seller’s income, but unfortunately, it made the 

project implementation more complicated, and it incurred more costs. It also happened 

that people responsible for technology selection were bribed by sales representatives. 

Such situations definitely resulted in wrong technology choices. In turn, the following 

negative situations happened: 

̶ workplace safety decreased, 

̶ duration of many activities was extended and the productivity of work 

decreased, 

̶ rooms in which the new devices were assembled had to be redesigned, 

̶ work stands had to be redesigned and new devices had to be purchased, 

̶ using of the new devices was difficult, 

̶ quality of work deteriorated, because setting of the proper parameters of the 

devices was impossible, 

̶ some of the works had to be interrupted in certain weather conditions,  

̶ overall costs of the project increased – the chosen devices were too expensive, 

̶ no work could be done because of the central system’s failure, 

̶ not all required parts of the project could be performed, 

̶ the analyzed devices were continuously overloaded, 

̶ the analyzed devices did not meet the standards required by the European 

Union.  

Technologically advanced devices, purchased for project implementation, didn’t 

always meet the expected quality standards. It happened in 9% of the analyzed cases. 

Another group of difficulties (7%) were connected with defects of the devices, which 

were the following: 

̶ some of the device’s functions did not work, 

̶ nonconformity of the operating manual with the actual product occurred, 

̶ the device continuously generated errors, 

̶ defects in the construction of the device were found, 

̶ the devices did not work properly. 
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In 4% of the cases, the technologically advanced machines and devices broke 

down. Some of those breakdowns were caused by their improper use. Most 

frequently, those breakdowns resulted in: 

̶ long breaks, which put the completion of the project in a scheduled time at risk, 

̶ permanent impairment of the device’s productivity and its quality – repair 

service team was unable to restore the device to its state before the 

breakdown. 

4% of the respondents reported that they had difficulties with finding technology 

specialists, who would professionally set up and start the technologically advanced 

machines and devices. 4% of the enterprises chose technologies that were too 

complex for their project’s needs. This in turn, led to number of negative 

consequences, such as: increasing the overall costs, extending the lead time of the 

analyzed projects, and problems with organization of training courses. 

Table 6. shows difficulties with technologically advanced machines and devices 

taking the size of an enterprise into account. 

 

Table 6. 

Difficulties with technologically advanced machines and devices, expressed in %, 

taking the size of an enterprise into account. 
size 

of an enterprise 

technology 

selection complexity breakdowns defects specialists quality knowledge integration 

micro 4 0 1 4 3 1 9 4 

small 5 3 3 3 3 8 18 12 

medium 9 1 0 0 1 0 10 13 

large 5 2 2 4 0 3 1 23 

Sources: Own elaboration based on survey results 

 

After analyzing the data on difficulties with technologically advanced machines and 

devices, it can be concluded that: 

̶ micro enterprises and small-sized enterprises, had problems with insufficient 

knowledge of their employees,  

̶ medium-sized and large-sized enterprises predominantly, had difficulties with 

integrating the new devices with the already existing ones, and it was clear that 

the bigger the enterprise was the more problems it had, in this respect. 

 

 

The analysis of the difficulties with advanced technologies used for the 

implementation of the projects 

 

The research study described in this paper helped to identify the causes of 

difficulties with advanced technologies in the analyzed group of projects. The analysis 

of data collected in this research will be presented below. 
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The most common difficulty (28% of all the difficulties) was the problem with 

integrating the new technologies with the already existing ones. A great number of 

problems (22%) were connected with the insufficient level of knowledge and skills 

among project team members. These difficulties were caused by: 

̶ improper selection of project team members, 

̶ insufficient training courses for the workers,  

̶ improper selection of training courses for a given project or their improper 

conduction. 

Many difficulties were also encountered while selecting proper technology for a 

given project (16%). The respondents admitted that they were aware that better-suited 

technologies were available on the market than those which had been purchased for 

the implementation of their projects. 

Another categories of difficulties, not directly dependant on the two mentioned 

above, were connected with the defects in the advanced technologies (9%), their 

lower than expected quality (9%) and their breakdowns (5%). These three types of 

difficulties, especially the breakdowns, can be quite difficult to eliminate at the stage of 

technology selection. The remaining causes of the analyzed problems can be avoided 

by choosing proper technology. Although it is possible, in practice it can be very 

difficult.  

Table 7 shows in numbers, the given type of difficulty, which occurred during the 

implementation of the analyzed projects. 

 

Table 7. 

The categories of difficulties, which occurred while a given type of technology was 

used for the implementation of the analyzed projects. 

 

Category of 

difficulty materials services software devices 

breakdowns   2 3 6 

complexity   1 6 6 

specialists   10 6 6 

defects   3 12 10 

quality 5 9 1 13 

technology selection 13 7 15 21 

knowledge 1 3 24 35 

integration   9 43 49 

Sources: Own elaboration based on survey results 

 

After analyzing the data on categories of difficulties with technologically advanced 

technologies, the following conclusions can be formulated: 

̶ difficulties with materials were mainly connected with their improper selection, 

̶ difficulties with services were most frequently related to the service quality, the 

problems with integration and the lack of technology specialists, 
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̶ difficulties with computer software were predominantly connected with their 

integration with other software or devices and with insufficient knowledge of the 

workers, 

̶ difficulties with machines and devices – problems with integration, workers’ 

insufficient knowledge and improper technology selection, predominated.  

 

The analysis of data on the link between the size of an enterprise and the frequency 

of difficulties with human resources clearly shows that the H3 hypothesis can be 

confirmed. The study revealed that the smaller the enterprise the more problems it 

had with human resources, which was reflected in the study results on: level of 

workers’ knowledge and skills, access to technology specialists and technology 

selection. Research results are presented in Table 3. (technologically advanced 

services), Table 4. (technologically advanced materials), Table 5. (computer software) 

and Table 6. (technologically advanced machines and devices). 

The analysis of data on difficulties with different types of technologies shown in 

Table 3. (technologically advanced services), Table 5. (computer software), Table 6. 

(technologically advanced machines and devices) and in the resuming Table 7, clearly 

shows, that the bigger the enterprise was, the more problems with integrating new 

technologies it had. This interdependence supports H4 hypothesis.  

 

 

Limitations and future research direction 

 

The study did not focus on the influence of other factors which do not concern the 

technologies in a direct way, such as: political conditions, corruption, financial 

dependencies, economic business, etc.  

The study provided in this paper offers a possibility of finding appropriate 

procedures which can be used while selecting advanced technologies for project 

implementation, so that the risk of occurring difficulties is minimized. The authors of 

this paper are going to prepare such procedure and to test it in an empirical way. 

 

 

Conclusions 

 

All the hypotheses presented in this paper were supported by the research results. 

Therefore, while selecting the right advanced technology which is going to be used for 

project implementation, enterprises should: 

̶ adjust advanced technologies to the needs of the project for which they will be 

used, 

̶ make sure that the new technologies can be easily integrated with the 

technologies that had already been used for the project implementation, and in 

case these technologies are incompatible, the new technology should not be 

purchased,  

International Journal of Business and Management Vol. III, No. 4 / 2015

56



̶ check if the management and project management members have sufficient 

knowledge and skills to operate the new advanced technologies, 

̶ make sure that specialists and servicemen who will set up and deal with 

maintenance of the new technologies are easily available, 

̶ test the quality of the new technology, 

̶ check if other users of the technology did not report any defects or if there were 

no instances of technology’s breakdowns. 
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