
Abstract—The paper presents an approach to analysis  and
assessment of benefits brought by an implementation of an En-
terprise Resource Planning system. The research has been con-
ducted on a sample of 10 Polish companies using the Xpertis
software, which is one of the popular applications for support-
ing the business activities of small and medium companies. The
approach presented hereby aims at elaboration of the assess-
ment method which can be easily applied by the software ven-
dor, moreover it is acceptable by the customers because it does
not disclose the confidential business information and still gives
the results informative enough to be valuable as well  for the
software company as for its  customers.  Cluster analysis  con-
ducted through the Orange Data Mining tool was proposed as a
technique of data analysis. The comparative study of the Xper-
tis  ERP features and the  customers’ characteristics  has been
briefly presented and the directions of the future development
of the considered software have been proposed.

I. INTRODUCTION

HE Assessment of benefits brought by an implementa-

tion of an ERP system is important from the point of

view of two groups of stakeholders. The first group are com-

panies which choose to use the system, incur costs of its im-

plementation and maintenance. The other group’s members

are the system creators and vendors for which the system is

a commodity for sale and a product covered by information

and promotion campaigns. The aims of both groups of stake-

holders – vendors and buyers – are somehow similar. In both

cases there is a need for a forecast how the implementation

of integrated information system will influence the function-

ing of the user-company in different areas. That information

is  crucial  for  a  customer  who  buys  the  ERP system  and

wants to know how successful  the investment will be and

whether it will bring him operational effectiveness and com-

petitive advantage. On the other hand the ERP vendors are

strongly interested in effectiveness and usability of their sys-

tem to use that knowledge in further development of their

product and improvement of the level of their services (cus-

tomer support, training, helpdesk applications etc.).

T

The domain of information systems analysis and assess-

ment is a broad field related to many aspects of the com-

pany’s  functioning.  The  ERP  assessment  issues  are  well

grounded in the literature, however most of the approaches

represent the customer’s perspective.

The critical success factors (CSFs) for an ERP implemen-

tation, with the number of over 80 [17]  have been well doc-

umented in the literature [13]. The factors such as: top man-

agement support, project team competence, interdepartmen-

tal cooperation, clear goals and objectives, project manage-

ment, are considered to be monitored during the implemen-

tation of the system. [21]. But the question arises how to as-

sess the system that has already been implemented and in the

same time to check whether the successful implementation

directly translates into the overall performance of the system

during the consecutive years of its exploitation [11]. 

The main problem that confronts the current measurement

frameworks is the fact that much of the benefits are strate-

gic, therefore they are hard to quantify and may only appear

several years after the implementation of the solution [4].

The aim of this paper is to present an approach that can be

taken by software companies to create a method for evalua-

tion of their products in terms of customer needs and identi-

fication of areas for the product’s improvement.

 The presented approach aims at bringing relevant and in-

formative results that  can also be presented to future cus-

tomers to show them the usefulness of the system and re-

duce the information asymmetry which is cited as an impor-

tant  factor  of  ERP  implementation  failure  [23].  The  ap-

proach used in this study is based on the example of Xpertis

ERP system offered by Macrologic Inc.

The structure of the paper is as follows. Section 2 intro-

duces context for the study which is rooted in Polish market

of  ERP systems.  The  main  focus  has  been  on  small  and

medium  software  companies  and  the  issues  they  face  in

competing  on  highly demanding  Polish market.  Section  3

briefly describes the problems of ERP evaluation from the

vendors perspective with special focus on software usability
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and sustainability. Section 4 provides the description of re-

search  approach  and  design.  Section  5  presents  the  data

analysis approach based on clustering methods. Sections 6

and 7 present the research results,  respectively the system

features and the customers’ characteristics. The conclusion

section summarizes the outcome of the work, and suggests

future research directions.

II.THE POLISH MARKET OF ERP

ERP systems  today  grow  in  popularity  and  importance

among enterprises  of  all  sizes.  For  today’s companies  the

support from well-tuned IT solution seems absolutely neces-

sary  although  according  to  Central  Statistical  Office  of

Poland the share of Polish companies using ERP was only

18% in the year 2013 and grew to 22% in 2014, which is

around 9% points less than average for 28 EU countries. [2]

Most  of  the  small  and  medium Polish  companies  built

their own systems (almost 40% of manufacturers with 100

to 1000 employees) or do not have the integrated IT system

at all. The lack of integrated enterprise system hinders and

delays information flow within an organization because the

data is kept in many loosely coupled applications.  Such a

situation  negatively  impacts  the  company’s  competitive-

ness [14].

An analysis  of  the numerous  reports  from ERP market

brings the reader to the conclusion that the market capacity

is high.  The potential  target  group are  small  and  medium

companies that do not have the ERP, but also large compa-

nies that need to replace or modernize their legacy system. 

However the survey among managers of the Polish SME

companies reveals little awareness of the need to implement

the ERP and its impact on the company’s profitability (only

33% of respondents declared to see the need to implement

the ERP system) [24].

Many companies  complain  that  after  their  huge  invest-

ments in ERP systems, they find the systems do not bring

the expected results in terms of new orders, new profits, or

competitive advantage. [8]

For the majority of small and medium enterprises the de-

cision of adoption as well as the selection of the appropriate

ERP system is a difficult task. The main issues are shortage

of financial resources, limited qualified IT personnel, lack of

resources and time have been cited as the main factors that

make this task difficult and risky [22]

The Polish ERP market is a very competitive one. There

was 31 ERP vendors in Poland in 2014. The unquestionable

market leader is SAP (39.6% share), which is followed by

Comarch,  Oracle,  IFS  and  BPSC.  The  remaining  market

share of around 26% is divided among other small compa-

nies one of which is Macrologic Inc..

Large  companies  own enough  financial  and  managerial

resources to develop and bring to market new software prod-

ucts and to gain dominant share of the market. Contrarily,

small software companies often meet difficulties in finances

and staffing while running their businesses. Therefore they

often choose to concentrate on a market niche, which is dis-

regarded by large companies. Small companies also opt to

build  their  competitive  advantage  mainly  on  the  basis  of

their excellent responsibility and flexibility. 

Actually, due to the limitation of resources faced by small

and medium companies best practices which have proven in

large  firms might  be too expensive  or  time consuming to

perform. Accordingly, the recent researches start to find spe-

cific  solutions  to  improve  small  companies'  software  pro-

cesses in several aspects. [19]

III. THE PROBLEMS OF ERP EVALUATION FROM THE

VENDORS’ PERSPECTIVE

The software systems today are more than just a commod-

ity, they are strategic asset custom tailored to the issues each

company is facing. They  provide  the  ability  to precisely

adapt the  software components  to the needs of the organi-

zation. They  are  characterized  by  the  requirement  to

provide  maximum  flexibility,  understood  primarily  as  a

possible  use  by  a  variety  of  organizations [26]. 

Due to the complexity of enterprise systems, bringing a

new product to the market is both expensive and risky for

the  vendor. Initial  investment  requires  both  highly skilled

human  effort,  time  and  specialized  IT  tools.  A software

packages ERP life cycle has two linked segments: vendor's

and customer's. The vendor's segment includes phases: anal-

ysis, design, developing and maintenance [27].  While plan-

ning and developing a new software product it is necessary

to anticipate its complete lifecycle which is of even 10 to 20

years  of  exploitation.  During  its  lifetime the  ERP system

needs to be securely operated, patched, upgraded, extended

and  integrated  with  other  systems,  and  still  preserve  the

functional requirements of the end-users. 

From the marketing point of view, one of the most impor-

tant factors is usability of the ERP system, which, according

to ISO Standards can be viewed as a set of three factors: ef-

fectiveness,  efficiency  and  satisfaction  [10].  While  users’

satisfaction  is  quite  easy to  asses  by asking the users  for

their opinion, there is more confusion when it comes to actu-

ally measure the system’s efficiency or effectiveness espe-

cially in economic terms. It is hard to say to what degree the

system  impacts  the  overall  performance  of  a  company.

Moreover  the  values  to  be  measured  are  dynamic  and

change with the time that has elapsed since the completion

of implementation.

Usability can be also described in narrower sense as a set

of three following criteria [20]: navigation, presentation and

learnability. Navigation  is about  accessing the information

easy and  finding system’s functions by using the elements

of the user interface.  Presentation is the feature describing

visual layout of the screen and the layout of printed docu-

ments.  The  layout  of  the  interface  elements  such  as
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menus, dialog boxes and controls should be logically 

structured and legible. Learnability is the most tricky to asses 

because it highly depends on other non-system issues such as 

users’ skills, technical background, previous experiences 
with similar systems etc. Learnability can be measured as 

time needed to get basic knowledge to work with the system. 

Learnability is associated with accessible online or offline 

help files and additional training offered by the vendor. 

Learnability can be also measured as the degree of ease to 

learn how to use the system effectively, however this 

measure is very subjective. It often happens that the first 

implementation of the ERP system in a given company 

requires changes in business processes in such case the users 

can report difficulties in understanding the system as it does 

not correspond with the processes they are used to. 

Security and reliability are also important issues that the 

vendor should be able to assess. This can be done by 

collecting data from system logs, especially those associated 

with error events. The events recorded by an ERP system 

should be semantically interpreted to find out the direct or 

indirect causes of failures.  

In recent years, increasing environmental and social 

concerns posed a new challenge to the software vendors to 

improve sustainability of their products. Sustainability in 

broader perspective (in contrast with the narrow focus on 

reducing emissions of carbon dioxide) covers all aspects that 

potentially impact the use of any limited resource. Many 

resources in software development and operation can be 

considered as limited ones, for example: the number and 

expertise of administrators, the time of end users getting 

used to software or fulfilling a certain task, the available 

hardware etc., Sustainable software takes these constraints 

into account and balances them with the value added by the 

software [6]. 

The factors of sustainability are hard to predict and it is 

only during the exploitation phase that they can be 

determined. The evaluation of the system always requires 

cooperation of the stakeholders in determining where the 

highest probabilities of weak points exist. These 

observations are valuable as well for the vendor to gain 

knowledge about the products as for customers to help them 

improve their businesses. 

IV. RESEARCH APPROACH AND DESIGN 

The aim of the study was to evaluate the impact of the 

ERP system on different areas of the company where the 

system is supposed to bring improvements in comparison to 

the situation before the system implementation. The studied 

product was the ERP system Xpertis developed by 

Macrologic Inc.. The system has been chosen as the object 

of the study due to the fact that it is exploited for educational 

purposes at Czestochowa University of Technology and so 

the author, working as an educator, had a chance to get 

familiar with its functions and business logic. The other 

important aspect is the pro-innovative attitude of the 

Macrologic’s Executives who are substantially interested in 
continuous improvement of their product and 

competitiveness on the demanding Polish enterprise software 

market. The company is searching for new approaches to get 

valuable product and customer knowledge. These two kinds 

of knowledge are closely related to each other. 

Product knowledge is an essential sales skill. The software 

manufacturer and vendor have their own subjective view of 

the product. To get the whole picture of the complex 

software product it is necessary to consider the customer’s 

perspective. Moreover by acquiring the customers’ 
knowledge the vendor gains deep understanding of the 

product features that allows the vendors to present the 

benefits accurately and persuasively. Customer knowledge is 

an essential asset since it represents a source of customer 

value improvement [5].  

The market of ERP systems is overloaded with a lot of 

competitors offering very similar products. Therefore it can 

be hard to recognize the differences between them as well 

for the customer as for the vendor. In this situation the  

competitive advantage can be found in the way of 

communicating with the future and existing customers. The 

key element of communication seems to be the way of 

presenting them a value proposition. In marketing, a 

customer value proposition consists of the total sum of 

benefits which a vendor promises a customer will receive in 

return for the customer's associated payment [9]. 

Customers are a brilliant source of knowledge for the 

companies, because they gain expertise while using products 

or services [7]. However gaining customer knowledge is a 

difficult task. Survey practitioners often experience 

difficulties in collecting reliable data due to various privacy 

concerns. The exposed problem is mentioned in many 

publications. Some of the companies refuse to take part in 

the survey as their company policy do not allow sharing 

internal information with outsiders even for academic 

purposes [18]. Companies are afraid to conduct the research 

because it could reveal weaknesses in the management 

process, which are known but ignored by the executives of 

these companies [12]. Some of the companies’ excuse for 
not taking part in the surveys is that the studies do not seem 

to bring any value for the respondents. To avoid such 

situation the goal of the study should be clearly defined and 

the utility value for the respondents should be the 

communicated at first. 

The presented approach to analysis and assessment of 

ERP systems addresses the problem of commercially-

sensitive information. This could be achieved through an 

adequate design of the survey questionnaire. 

The approach, although it is tailored to fit the needs of the 

Macrologic Inc. and the Xpertis ERP, can be used by other 

software companies offering similar systems after some 

necessary modifications of the survey questionnaire 

according to the specificity of their product. 
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The survey has been conducted on the sample of 10 Polish 

companies, who have recently (during the past three years) 

completed the implementation of the Xpertis system. The 

participants for the survey were selected using a non-random 

decision rule intended to select the set of companies who 

satisfy the following conditions: 

• The surveyed companies localized in different cities 

representing at least 50% of Polish voivodeships 

(administrative districts). 

• The Company’s management board’s permission for the 
employees to undergo the survey.   

• The Companies differentiated throughout the branches 

of industry (furniture, metallurgic, chemical, foundry, 

services and other).  

• There were usually 7-10 persons who were surveyed in 

each of the companies. The persons are employees who are 

directly involved in operating the selected system’s modules.  
The survey questions were brainstormed by the team of 

three IT and management experts, all of them having 

experience in using the considered ERP. 

The responders were employees operating the system in 

their daily work. They were asked to evaluate the impact of 

the system using the Likert-type scale from -2 to 2 (presented 

in Table I). The lack of evaluation were also allowed in 

cases when particular question was not relevant to the scope 

of the company’s activities.  
The reasons for the choice of the Likert scale instead of 

concrete values were twofold:   

• the chosen scale is easy to interpret and compare 

because the values are normalized,  

• the Likert-type scale was acceptable to the surveyed 

companies as a form of the survey that does not disclose 

their detailed financial and operating information. 

The survey questions covered 11 areas of the 

organization’s activity: 
1. Production - execution of orders  

2. Sales 

3. After-sales services 

4. Recycling  

5. Marketing 

6. Procurement  

7. Warehouse management 

8. Economic analyses 

9. Organization 

10. Human resources and payroll,  

11. Accounting and finance 

The questions for all the aforementioned areas are 

organized into 3 categories and subsequent factors: 

1. General factors:  

• Compliance with the business requirements (Pre-

implementation analysis) 

• Compliance with business strategy  

• functional adjustment to the business process specificity 

2. User interface factors and usability factors: 

• Overall satisfaction of the user 

• Ease of use 

• Functional adjustment to the user’s tasks 

• User friendliness of the interface 

• User assistance in problem solving 

• User’s autonomy (necessity of the system’s 
administrator assistance) 

• Visual attractiveness of the printed documents 

3. Specific factors – different for each area of company, 

associated with specific business operations. 

The dataset yields a matrix containing 10 units of 

observation, each one is described by 205 factors.. 

The first aim of analysis was to extract the factors which 

are important and influence the functioning of the Xpertis 

ERP system, usability and effectiveness of the users’ work 
and at the same time eliminating those factors which appear 

to be irrelevant (mainly assessed as 0 and ND) 

The second aim was to find similarities between 

evaluations made by 10 surveyed companies. These 

similarities and differences can be useful to create the 

profiles of features and needs of different groups of 

customers. This research will allow to get knowledge about 

the needed future adjustments of the ERP system to the 

customers’ needs. 

V. DATA ANALYSIS METHOD 

The analysis could be performed on an intuitive way by a 

simple method of screening the data and selecting those 

factors which received the highest and the lowest scores in 

the customers’ opinions. However establishing a more 
detailed approach to the classification of important features 

of ERP can  be  performed through the means of  data-

mining as it offers statistically based methods for 

identification of patterns in data sets. 

For the considered dataset cluster analysis seems to be the 

appropriate choice because it allows to identify groups of 

TABLE I. 

RATING SCALE AND ITS INTERPRETATION 

Very bad/ significant 

deterioration 

bad/ 

deterioration 

neutral/ 

no changes 

good 

/improvement 

Very good /significant 

improvement 

Not 

applicable* 

-2 -1 0 1 2 NA 

* The answer in case the given ERP module was not implemented or the company does not operate in the given area. 

Source: Own elaboration 
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similar records and moreover it is a well described and 

investigated method that  is  still  being  developed  and  

ameliorated  up  till  today [15]. 

Cluster  Analysis  or clustering is a common technique of 

statistical data analysis – specifically unsupervised machine 

learning. The objective of clustering is to assign observations 

to the groups (called clusters) in a way that the observations 

in the same cluster are similar to one another in some sense.  

There are many clustering methods based on various 

algorithms that can be applied depending the nature of the 

dataset under consideration.  Different clustering algorithms 

may render different results on the same data. Moreover the 

same clustering algorithm may bring different results on the 

same data, if it involves arbitrary initial parameters. 

However  interpreting  the  results of cluster analysis is  

not a trivial task, because it requires knowledge of semantic 

relations between investigated attributes of the ERP system 

and the domain it supports.  

There are three important steps in the preparation of 

cluster analysis: 

1. Selecting a distance measure –  The similarity between 

various objects is defined by a distance measure. The 

distance measure plays an important role in obtaining 

semantically meaningful clusters. For simple datasets where 

the data is multidimensional, Euclidean distance measure can 

be employed. [25]. Moreover the Euclidean distance is 

appropriate for data measured on the same scale, as in this 

case.  

TABLE II. 

THE STATISTICS OF THE CLUSTERS 

Cluster 
Number  

of features 

Evaluation 

-2 -1 0 1 2 ND 

cluster 0 87 0,0% 0,0% 11,1% 31,7% 55,1% 2,1% 

cluster 1 13 0,0% 0,0% 7,7% 12,3% 78,5% 1,5% 

cluster 2 36 0,3% 0,3% 32,1% 37,6% 18,7% 2,0% 

cluster 3 36 3,3% 0,3% 0,6% 75,6% 19,4% 0,8% 

cluster 4 11 2,7% 4,5% 50,9% 34,5% 0,9% 6,4% 

cluster 5 22 0,0% 0,0% 19,1% 3,6% 0,0% 77,3% 

 sum 205       

* The answer in case the given ERP module was not implemented or the company does not operate in the given area. 

Source: Own elaboration 

 

Fig. 1 Visualization of feature clusters statistics; Source: Own elaboration 

 

Fig. 2 Average evaluation for each cluster; Source: Own elaboration 
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2. Choosing clustering method and tool. A Hierarchical 

clustering method has been applied to classify the data set. 

The clustering algorithm were used and analyses were 

performed with Orange 2.7.1 software (developed by  

developed by Bioinformatics Lab at University of Ljubljana, 

Slovenia, in collaboration with open source community  [3]. 

3. Determining the number of clusters in a data set. It is 

still an open problem in the machine-learning research 

community. There is no generally recognized state of the art 

statistical method to set the right number of clusters. The 

heuristics, rule of thumb can be recommended instead. The 

most important rule is to preserve an informative value of the 

clusters. Each of the clusters should have its own general 

characteristics differing from the others. 

In the present case the cluster analysis can be applied to two 

purposes: 

• to distinguish groups of the features which received  

similar ratings from the customers using the Xpertis ERP 

system. For this analysis data matrix should be prepared with 

the column names indicating the specific customers and the 

rows corresponding with the 205 studied features, 

• to identify similarities between customers. In this case 

of analysis the matrix should be transposed (customers 

described by rows, features in columns). 

VI. FEATURE CLUSTERING RESULTS 

 

In the case of feature clustering the dataset was divided on 6 

clusters numbered from 0 to 5.  Each of the clusters contains 

observation with similar values assigned by the users of the 

Xpertis ERP. Table II presents brief statistic characteristics 

of each cluster. As it can be easily seen from the Figure 1 

(which is graphical representation of the data from the Table 

2) the clusters differ markedly from each other. Also 

discrepancy in the average evaluation for each cluster can be 

seen.  

Cluster 5  (Table III)  contains attributes which are mostly 

irrelevant for the evaluation of the system or describe the 

areas that are not influenced by the system.  The attributes in 

the cluster 5 describe the following areas:  

• recycling (all the attributes from this group), 

• human Resources and Payroll, – 3 attributes, 

• accounting and finance (2 attributes). 

The aforementioned attributes from the cluster 5 indicate 

that the companies do not involve in the recycling activities 

and do not see the need to support this area by ICT tools. 

The other area in this cluster is human resources 

management. This one is probably seen as a diverse 

collection of “soft” skills that can be hardly supported by IT 
tools. The system could be extended by the functions of 

replacement workforce management in the area of registering 

the profiles of employees and job seekers. Additionally the 

decision support tools could be implemented to the 

recruitment process to make it more effective at getting the 

best person for a job or a project. 

Cluster 4 represents the areas on which the ERP system 

does not have the clear impact or the impact is slightly 

positive. The system attributes in this cluster are presented in 

the table IV. 

TABLE IV. 

THE ATTRIBUTES IN CLUSTER 4 – NO CLEAR IMPACT OR SLIGHTLY POSITIVE 

EVALUATION 

Area Attributes 

Production User’s autonomy (the need for intervention of the 

system administrator) 

Integration of technical and administration areas 

(toolroom) 

Sales Easiness and speed of planning (ie. visits to 

customers) 

Speed of handling the users' complaints 

After-sales 

services: 

User’s autonomy 

Marketing Increased number of non-electronic customer 

orders 

Procurement Reduction of prices of supplies (by increased 

competition between suppliers) 

Identification of delays and their causes 

Warehouse 

management: 

Loss of value of commodities under storage  

use of storage space 

Organization Creation of the e-communities of employees 

Source: Own elaboration 

TABLE III. 

THE ATTRIBUTES IN CLUSTER 5 – MOSTLY IRRELEVANT 

Area Attributes 

Recycling Compliance with business requirements  

Compliance with strategy  

Matching to business processes and functions 

Overall user satisfaction 

Ease of use  

Matching functional requirements (does the 

system support all the user’s tasks) 
Interface -  user-friendliness  

User support in problem solving 

User’s autonomy (the need for intervention of 
the system administrator) 

Visual appeal of the printed documents 

Evidence of post-consumer waste 

Evidence of revenue resulting from the post-

consumer waste. 

Cooperation with recycling companies  

Recycling rates 

Recycling costs 

Cost and time planning 

Compliance with legal regulations 

Human 

resources 

and payroll 

Human resources management 

Creation of replacement workforce 

Employment of replacement workers in projects 

Accounting 

and finance 

Budgeting 

Daily expenditure plans 

Source: Own elaboration 
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Analyzing the results of the evaluation we can draft some 

recommendations and suggestions for changes and further 

development of the system. In the areas of production and 

after-sales services there is a need for more user autonomy. 

However the need for the administrator’s intervention was 

mostly indicated by  two of the surveyed companies. 

Creation of e-communities seems to be interesting future 

development direction of the ERP system. E-communities 

may focus on different aspects of the company’s functioning 
and also support the knowledge flow and retention.  There is 

a movement taking place in the IT industry that is really 

driven by major consumer technology vendors like Apple, 

Google, and Facebook. In fact, employees and managers of 

most any business are already communicating with each 

other through various Web 2.0 technologies. However  all of 

this communication is taking place outside the bounds of 

formal and secure IT systems [1]. Adding collaborative Web 

2.0 technologies to ERP applications could be  a way to 

address these challenges both for business users and IT. 

The cluster 3 is characterized by moderately good (75,6%)  

and very good (19,4%).evaluation of the Xpertis ERP 

features. There are 36 elements in the cluster 3 - mainly the 

features associated with the user’s interface and visual 

aspects (Table V).  

Although the overall assessment is positive there are also 

signals pointing to the problems regarding the users’ 
autonomy in different modules of the system. This may 

indicate the poor practical skills and theoretical background 

of some of the users. The lowest ratings (-2) were given by 

TABLE V. 

THE ATTRIBUTES IN CLUSTER 3 – MODERATELY GOOD AND VERY GOOD 

EVALUATION 

Area Attributes 

All the areas 

apart from 

recycling 

User-friendliness of the interface 

Visual appeal of the printed documents 

Production - 

execution of 

orders 

Work planning 

Sales The User’s autonomy 

Document automation 

Marketing User’s autonomy 

Increasing number of contractors 

Increasing the number of customers 

Quick response for the customers’ needs (new 
products offerings) 

Procurement The User’s autonomy 

Increasing number of contractors (wider choice of 

raw materials and manufacturing tools) 

Differentiation of suppliers 

Warehouse 

management 

The User’s autonomy 

Economic 

analyses 

The User’s autonomy 

Organization The User’s autonomy 

Corporate dictionaries  

Human 

Resources and 

payroll 

The User’s autonomy 

Accounting 

and finance 

The User’s autonomy 

Source: Own elaboration 

TABLE VI . 

THE ATTRIBUTES IN CLUSTER 2 – GOOD AND VERY GOOD EVALUATION 

Area Attributes 

All the areas 

apart from 

recycling 
Compliance with the business strategy 

Production - 

execution of 

orders 

Lower production costs 

Decreased number of production downtimes 

Sales Acceleration of the sales process 

Automation of notifications  

Number of orders 

Number of completed orders 

Acceleration of orders completion 

The time of answering for the customer’s questions 

After-sales 

services 

Compliance with business requirements (pre 

implementation analysis) 

Functional adjustment to the processes 

Ease of use 

Information on the customer’s complaints 

Identification of problems 

Decreased cost of after-sales services 

Loyalty systems and analysis of their effectiveness 

Revenues from after-sales service 

Warehouse 

management 
Virtual warehouses  

Decrease in stocks 

Costs savings on warehousing 

Decrease in the storage period 

Reduced time of warehousing operations 

Reduced costs of non-moving articles  

Using data collectors  

Organization Project management support 

Accounting 

and finance 
Information on effectiveness of resources 

Increase in the financial revenue and decrease of 

loan service costs 

Source: Own elaboration 
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the customers who have been using the system for the 

shortest time (3 and 6 months). 

This may indicate the need for additional training during 

the implementation and post-implementation phase. 

The Cluster 2 contains attributes associated with all the 

areas of the companies’ activities (apart from recycling). The 

relevant areas and attributes are presented in the Table VI. 

As it can be seen from the survey results the users 

evaluation is good or very good for most of the attributes in 

this cluster. However there are also 5 attributes that received 

mainly 0, these are the following: “decreased cost of after 
sales services”, “loyalty systems and analysis of their 
effectiveness”, “revenues from after-sales service”, “project 
management support”, “increase in the financial revenue and 
decrease of loan service costs”. The 0 marks mean that the 
system does not influence the aforementioned areas. 

However interpretation of  the users’ assessment indicates 

interesting possible ways of enhancing the functionality of 

the system modules. The CRM module could be extended 

with  the possibility to create targeted loyalty programs with 

relevant and personalized rewards for the customers. Also 

project management is not directly supported by any module 

of the system. The project management support should be 

offered as an optional module integrated with Human 

Resources and financial modules.  Although for now not all 

the customers practice project management, this discipline is 

becoming more widely recognized and used throughout the 

world [16]. Therefore it can be expected that the enterprise 

project management support could be one of the important 

features distinguishing the ERP product. 

Cluster 1 (Table VII) contains features that are considered 

very positively influencing the business (mainly marks 2 and 

1). This cluster mainly describes the areas associated with 

enterprise-wide communication and information 

management. The Users reported significant improvement in 

marketing effectiveness and efficiency relative to the 

performance before the implementation of Xpertis system. 

The considered ERP system allows a company to manage 

its business with potential benefits of improved process flow, 

reduced inventories, more comprehensive data analysis and  

better customer service. 

The Xpertis system has significant impact on acceleration 

of information flow, document circulation, reporting and 

analyses. The four companies of the 10 surveyed, claimed 

that the system does not influence the number of offers sent 

to their customers and the number of received responses. 

This fact can be caused by the business specificity and long-

term contracts with their customers.    

Cluster 0 is the largest one with 87 factors of the system 

evaluation. The data in this cluster reflect the very positive 

or moderately positive impact of the system on the surveyed 

areas of the business. The cluster contains data associated 

with 10 modules (apart from the recycling module). The 

most often appearing features are: 

• ease of use,  

• overall satisfaction or the users, 

• support in problem solving, 

• automation and acceleration of the specific operations. 

Regarding the large number of factors in this cluster and 

the limited size of the hereby publication the factors are not 

listed. 

The above analysis of the effects of the Xpertis ERP 

system on the business in 10 surveyed companies,  shows 

that the considered software in most of the cases contributes 

to an improvement of the users’ work in various aspects 
(communication, reporting, acceleration of operational 

tasks). 

   

So far the potential areas of weakness seem to be factors 

from the cluster 5, and 4. Particularly the need for 

administrator’s intervention reported by two of the 10 

surveyed companies. To facilitate such analyses in the future 

some of the factors should be reconsidered in the 

questionnaire: 

 human resources management (probably the 

problem was framed too broadly), 

 creation of replacement workforce and employing 

the replacement workers in the projects (probably 

the surveyed companies do not practice project 

management) 

 

 

TABLE VII. 

THE ATTRIBUTES IN CLUSTER 1 – VERY POSITIVE EVALUATION 

Area Attributes 

Marketing New medium of communication 

Number of offerings sent 

Number of responses received 

Number of electronic orders 

Procurement Acceleration of order completion 

Warehouse 

management 
Acceleration of stocktaking 

Raw materials assigned to specific orders/processes 

Materials management according to orders 

Economic 

analyses 
Greater scope of reporting 

Analysis of effectiveness of accessible fixed assets 

Organization Additional communication medium 

Communication regardless of location of  the 

employees 

Accounting 

and finance 
Monthly balance sheet and reporting online 

Source: Own elaboration 
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The question about the system’s compliance with business 

strategy is recognized by the surveyed employees as 

correlated with the support for operational tasks.   

VII. THE CUSTOMERS’ CHARACTERISTICS 

In practice of marketing management segmenting is the 

popular technique of putting customers into groups based on 

similarities. Segmenting technique assumes the groups are 

pre-defined. Here we propose clustering method to find 

similarities in customers so that they can be grouped, and 

therefore segmented. Then the groups generated by the  

clustering algorithm undergo semantic interpretation. 

Semantic interpretation requires some additional insight to 

find out the reasons of the similarities between the cluster 

member. 

This part of the research approach is aimed at 

identification and analyses of regularities and similarities 

between companies exploiting the ERP system. 

Although the sample was only 10 companies, the large 

number of factors taken into consideration makes the 

problem appropriate for the use of statistical methods. This 

time the clustering based on k-means algorithm was the 

choice. The dataset is partitioned into 4 clusters and the data 

points are randomly assigned to the clusters resulting in 

clusters that have roughly the same number of data points. 

The aforementioned Orange Data Mining tool was used to 

perform clustering. The Figure 3 presents the visualization of 

the clusters. The index on the vertical axis refers to the 

particular customer and the horizontal axis represents the 

cluster number. 

By comparing the data on the time that has elapsed since 

the completion of the implementation with the clusters 

created by k-means algorithm it is easy to see some 

regularities in the evaluations made by customers assigned to 

the same cluster. It should be noted that the clustering was 

performed only on the basis of the customers evaluations of 

the system. Such an approach was taken intentionally to 

check how far the evaluation depends on the customers’ 
characteristics. The table VIII presents the features of the 

surveyed Macrologic’s customers along with the division on 

clusters. 

A it was mentioned before the customer 5 and 8 reported 

problems with the users’ autonomy, that were caused by  

little experience because the time after the completion of the 

system’s implementation was relatively short (3 and 6 

months). It can be reasonably expected that the evaluation 

will get better with time. The both observations were located 

in the cluster 4. 

 

Fig. 3 Customer clusters visualization in Orange Data Mining Software 
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Regarding the data in Table VIII it can be assumed that 

the period of 1 year is the threshold time after which the 

users get enough experience to easily operate the system. 

Also the one year of exploitation gives the comprehensible 

view of achievements of targets assumed in pre-

implementation phase. 

The survey results also show the low evaluation cases in 

spite of  the long post-implementation period (customer 2). 

In case of this customer the interview and observation 

showed the classical example of information asymmetry 

between the buyer and the vendor of ERP system.  

In each of the considered cases the process of 

implementation had been preceded by pre-implementation 

analyses and the Xperits system had been customized to fit 

the customer’s needs and business specificity. The 

information asymmetry could be eliminated or at least 

mitigated by devoting more time to discussions, consulting 

and collaboration between the vendor and the buyer. On the 

other hand it would significantly extend the time and 

increase the costs of the ERP implementation.  The time-cost 

tradeoff problem is an important issue in the scheduling the 

large information system implementations. 

By considering available data regarding the specificity of 

the surveyed companies along with the evaluations of the 

ERP system it can be found that there is no clear dependence 

between branch of industry and the customer perception of 

the system. For example the customer 1 and 8 both represent 

the metallurgic industry, however their production is 

different. Their evaluations of the system are very divergent 

so they were assigned to the different clusters and 

represented by the two points on figure 2 that are far apart 

from each other.  

The closer look at the company 1 shows that the customer 

is very demanding in terms of the IT system and at the same 

time has very carefully elaborated procedures and is highly 

aware of the IT capabilities and own expectations. The 

implementation of the Xpertis system for this customer was 

difficult and many issues occurred that made it necessary to 

modify the system or change some process as well as the 

employees’ habits. However the cumbersome and costly 

implementation resulted in achieving of the expected results 

and now after the 36 months of exploitation the system is 

considered as very valuable for the company.  

Another example that proves the hypothesis of 

interdependence of time factor and the user’s evaluation of 
the system is cluster 2 which contains two customers (9 and 

4). Both customers evaluations were similar and the time 

after the completion of implementation is 18 months in both 

cases. The clear correlation between the number of IT staff, 

the form of employment and the customers’ evaluations 
could not be identified.  

VIII. CONCLUSION 

The problem of post-implementation analysis of the ERP 

systems deserves further exploration. The study presented in 

the hereby paper is an attempt to elaborate the easy to use 

methodology for the software vendors to get more insight 

about their customers’ needs and the possibilities of 
improvement of their products. The main issues in the ERP 

implementations seem to be precise description of the 

customer expectations and confronting it with the system 

capabilities. The approach presented hereby let the vendor 

create an insight on the overall system features in a way that 

does not reveal private information of the investigated 

TABLE VIII. 

THE ATTRIBUTES OF THE CUSTOMERS 

Customer 

Time since ERP 

implementation 

(months) 

Cluster Number of IT staff Branch 

Customer 1 36 1 1 Metallurgy 

Customer 2 36 3 1 Furniture 

Customer 3 12 1 Casual employee Metallurgy 

Customer 4 18 2 Additionally acting Chemical  

Customer 5 3 4 1 Services, projects 

Customer 6 30 2 9 Services 

Customer 7 20 1 1 Plastics and paper processing 

Customer 8 6 4 1 Metallurgy  

Customer 9 18 2 2 Metallurgy, molding 

Customer 10 12 3 1 Production, plastics  

Source: Own elaboration 
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companies. Therefore the research results can be presented 

to potential customers to better illustrate the areas of the 

impact of the ERP system on business processes. 

The cluster analysis is an easy to use and flexible method 

to discover structures in a data set however it does not 

provide any explanation itself. The semantic interpretation of 

clustering effects can be performed by combining the data of 

each cluster with the knowledge of experienced members of 

the implementation team. The exploited tool – Orange Data 

Mining is free and easy to use because it is based on visual 

data modeling. 

The analysis presented in this paper could be extended 

further to identify more similarities between the customers 

and the specific modules of the ERP system. For example 

clustering can be performed to analyze the features of each 

separate module. Such analysis only requires to prepare the 

data set limited to the selected features. The new dataset can 

be then easily loaded to the model built in Orange Data 

Mining tool.  

The approach presented in this paper could be an 

inspiration for small and medium software companies to 

elaborate their own methods for products evaluation and 

comparison of their customers. The sophisticated research 

approaches based on data mining are often considered as 

reserved for large businesses with expansive budgets and 

creative departments. However, with open source data 

visualization and analysis tools available it is easier than ever 

for small and medium companies to gain knowledge on their 

products and customers to let them more effectively compete 

with larger companies on software market.  
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