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Acceptance of enterprise resources planning (ERP) systems remains among the major concerns of organisations in the 

global economy. In the past, research has primarily focused on ERP systems in the early stages of their life-cycle. Because 

ERP systems are no longer new for organisations, recent research attempts are focused on their use in the maturity stage 
and different environments. In the article, we compared the results of two studies focused on ERP advanced use in their 

maturity stage in two different but important socio-economic cultural backgrounds. This has, from the research perspective 

and to the best of our knowledge, not yet been compared. Thus, the purpose of this study was to research whether and to 

what extent users’ extensive and explorative use of the ERP system differs in various regions. The main objective of this 

study was to reveal determinants that have an impact on user acceptance of ERP systems and the extended use in different 

cultural environments – in the EU (developed countries) and India (developing country). The research was based on an 

extended technology acceptance model (TAM), where two additional factors (work compatibility and extended use) were 

added together with additional external factors that can influence users’ acceptance of ERP systems. We analysed and 

compared the data of 444 ERP users from 14 organisations in the EU and 577 ERP users from 13 organisations in India. 

Even though the use of ERP systems in India and the EU is at the same advanced level, ERP users exhibit various behaviours 

and focus attention on different factors. Research data shows differences regarding the impact of extended TAM model 

factors and some differences regarding the impact of external factors researched.  
 

Keywords: Enterprise Resource Planning (ERP); Technology Acceptance Model (TAM); Partial Least Squares (PLS) 

Modelling; Maturity Model; Organisational Culture; Cultural Differences. 

 

Abbreviations used: AT (attitude toward use), ERP (enterprise resource planning), ExU (extended use), IS (information system), 

IT (information technology), OPC (organisational-process characteristics), PCIL (personal characteristics and information 

literacy), PEOU (perceived ease of use), PLS (partial least squares), PU (perceived usefulness), STC (system and technological 
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Introduction  

Acceptance of information technologies (IT) and systems 

(IS) in organisations influences the level of benefits an 

organisation can expect from IT/IS used. Most of the 

organisations globally use, at the operational level, so-called 

enterprise resource planning (ERP) systems, which are IS that 

typically consist of a wide set of management tools that 

empower business functions in organisations in a way to enable 

employees to better conduct their work. ERP systems are 

standard software solutions that consist of different modules 
(purchase, production, sales, etc.). Organisations implement 

ERP systems to improve efficiency and become more 

responsive. The same ERP systems are used in organisations 

worldwide, including in Europe and India. In fact, they have 

become the de facto standard for the replacement of legacy IS 

not only in large organisations, particularly multinationals, but 

over the last several years in small and medium-size 

organisations. As several studies have revealed, a common 

reason for ERP failures can be attributed to users’ reluctance 

and unwillingness to adopt and to use an implemented ERP 

system (Hancerliogullari Koksalmis & Damar, 2019; Huang & 

Yasuda, 2016; Isnalita, 2018; Nah et al., 2004; Rajan & Baral, 

2015; Schlichter & Kraemmergaard, 2010; Umble et al., 2002). 

Acceptance of IT/IS has been researched over long 

periods of time; further, researchers have used several 
theoretical models to study acceptance and the use of new 

IT/IS, such as the theory of reasoned action (TRA; Fishbein 

& Ajzen, 1975), the theory of planned behaviour (TPB; 

Ajzen, 1991), the theory of the technology acceptance model 

(TAM; Davis et al., 1989), etc. Compared with competing 

research models, TAM is believed to be more parsimonious, 

predictive, and robust (Venkatesh & Davis, 2000) and thus, 

among theoretical models, is most widely used by researchers 

(Amoako-Gyampah & Salam, 2004; Davis, 1989; Davis et 

al., 1989; Huang & Yasuda, 2016; Lee et al., 2010). TAM 

posits that two beliefs − perceived usefulness (PU) and 

perceived ease of use (PEOU) − are of primary relevance for 
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computer acceptance behaviour (Davis et al., 1989). The 

purpose of TAM is also to provide a basis for tracing the 

impact of external factors on internal beliefs, attitudes, and 

intentions (Davis et al., 1989). The TAM is well established 

and tested; furthermore, a variety of extensions regarding 

external factors by examining the antecedents of PU and 

PEOU has been developed. Venkatesh and Davis (2000) 

proposed an extension of TAM – TAM2 by identifying 
general determinants of PU, which are the subjective norm, 

image, job relevance, output quality, results demonstrability, 

and PEOU. Venkatesh and Davis (2000) developed a model 

of the determinants of PEOU, which are computer self-

efficacy, computer anxiety, computer playfulness, and 

perceptions of external control (or facilitating conditions). 

Venkatesh and Bala (2008) combined TAM2 and the model 

of the determinants of PEOU and developed an integrated 

model of technology acceptance, i.e., TAM3. We extended 

the TAM model with additional external factors related to 

ERP systems acceptance (Figure 1). Validation of the 

relationship between work compatibility (WC) and attitude 
toward ERP use (AT) on the extended ERP use (ExU) 

represent the novelty of the article.  

Huang and Yasuda (2016), in their comprehensive 

review of 86 surveyed articles on ERP topics, pointed out that 

many research papers deal with pre-implementation and 

implementation phases of ERP implementation, while post-

implementation research is in the initial stage. Only one-third 

of ERP implementation goes beyond the software focus of 

ERP implementation where business processes re-

engineering, and organisational change management should 

remain a focus (Panorama, 2010). Schlichter and 
Kraemmergaard (2010), in their comprehensive research of 

885 peer-reviewed abstracts of journals from 2000 to 2009, 

also revealed research regarding optimisation of ERP 

systems, in which post-implementation, usefulness, 

achievement of competitive advantage through ERP, ERP 

users and financial benefits of ERP systems should be 

considered. Also, many other authors pointed out the problem 

of low exploitation of ERP systems, i.e., users don’t use the 

implemented ERP solution to the advanced level (Bradford, 

2008; Bueno & Salmeron, 2008; Calisir et al., 2009; Costa et 

al., 2016; Hancerliogullari Koksalmis & Damar, 2019; Hsieh 
& Wang, 2007; Isnalita, 2018; Kwahk & Lee, 2008; Rajan & 

Baral, 2015; Scholtz, Mahmud, & Ramayah, 2016; Uzoka et 

al., 2008). We are researching what problem is causing the 

differences.  

The majority of conducted research studies used samples 

from a single country or single geographical area. 

Comparative analyses of ERP systems acceptance in two 

(several) countries or geographical areas are rare. Huang and 

Yasuda (2016) revealed that, among 86 literature reviews, 

only one paper (Moohebat et al., 2010) conducted the 

research that compared the difference of critical success 

factors between developed and developing countries. They 
added that looking for the distribution of research across 

geographical areas is a potential perspective of researching. 

ERP solutions are used globally. Because of their importance 

in the globalised world, we decided to compare ERP 

acceptance in the EU (already developed market) and India 

(developing market, where ERP solutions are quickly 

implementing). The scientific problem addresses the research 

question whether and to what extent the ERP system 

acceptance is extended, and explorative use can be measured 

with the same factors in different cultural environments. Does 

the use of the ERP systems differ in regions with different 

cultural backgrounds? This paper aims to present the research 

regarding the extended number of external factors that 

potentially influence attitude and behaviour related to 

extended ERP use. The main objective of this paper is to 

research differences regarding globally developed ERP 
system acceptance in organisations in the EU and India and 

to research factors that influence attitude and behaviour 

related to extended ERP use. External factors were divided 

into three groups (Sternad et al., 2011): personal 

characteristics and information literacy (PCIL); system and 

technological characteristics (STC); and organisational-

process characteristics (OPC). The research model has been 

tested and applied in previous research conducted in the EU, 

i.e., 293 users have been involved in organisations where ERP 

systems use has been in its maturity stage (Sternad & Bobek, 

2013; 2014; Sternad et al., 2011). To gain insight into ERP 

acceptance in this stage, we replicated the survey in the EU in 
2018 and carried it out for the first time in India in 2017. We 

collected survey data from 444 ERP users from 14 

organisations in the EU and 577 users from 13 organisations 

in India. In both countries, ERP systems have been in their 

maturity stage. Based on our knowledge, no similar research 

comparing the EU and India users’ acceptance of ERP 

systems influencing extended ERP use has been conducted. 

We researched different factors on which organisations in the 

EU and India should be focused to increase extended ERP use 

acceptance. A partial least-squares (PLS) modelling method 

has been used to analyse and discuss the data. A conceptual 
model, which takes into consideration interdependently the 

cumulative knowledge from TAM and ERP solutions 

research, has been developed and evaluated (PLS approach) 

to assess overall model fit to verify the causal relationships 

between factors. Two conducted studies have been compared 

and results analysed.  

ERP solutions are global solutions, which have been 

implemented with ERP vendors methodologies (e.g., SAP has 

ASAP and Activate methodologies). Employees of 

organisations are mandated to use implemented ERP solutions. 

However, based on the research carried out, we discovered 
differences between researched geographical areas (developed 

countries in the EU versus developing countries, e.g., India). 

Researched factors of the extended TAM model are in both 

researched cases important and have an influence on extended 

ERP use (ExU), although the statistical significance of 

relationships between them differs. The important difference in 

researched models is that the factor attitude toward using ERP 

solution (AT) in the EU model is statistically significant and 

affected extended ERP use (ExU); however, in the India model, 

this relationship is not statistically significant. Even more, for 

ERP users in India, the importance of extended ERP use (ExU) 

is not as important as for users in the EU. Therefore, we 
propose that, in India, ERP vendors and organisations with 

implemented ERP solutions raise ERP users’ awareness about 

the importance of extended ERP use for their organisations’ 

practice. The same conclusion also came from Rajan and Baral 

(2015), who pointed out that organisations should realise the 

importance and identified variables in terms of characteristics 

on individual, organisational, and technological levels. From 

the studied external factors, there is an important difference 
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between the EU and India in two factors included in the 

personal characteristics and information literacy (PCIL) 

group. In the EU model, the computer anxiety factor is 

statistically significant; while in India, this factor is not 

relevant. On the contrary, in India, the factor self-efficiency 

is important, which is not the case in the EU. The importance 

of self-efficiency in India was equally confirmed by Rajan 

and Baral (2015). The research also shows the different 
relationships importance of external factors on the extended 

TAM model. For this reason, ERP solutions vendors and 

organisations with implemented ERP solutions should 

emphasise factors that are perceived as more important in 

their culture. In this way, ERP users will be able to start using 

advanced ERP solution functionalities and take full 

advantage of them. 

The rest of this paper is organised as follows: theoretical 

background and conceptual research model; sample and data 

collection; measurement model; structural model; discussion; 

and conclusion. 

 
Theoretical Background and Conceptual 

Research Model  

 

TAM is often used for researching ERP acceptance in 

organisations (Costa et al., 2016; Habjan et al., 2016; 

Hancerliogullari Koksalmis & Damar, 2019; Hsu et al., 2015; 

Mayeh et al., 2016; Rajan & Baral, 2015; Scholtz, Mahmud, 

& Ramayah, 2016). TAM posits that two beliefs – perceived 

usefulness (PU) and perceived ease of use (PEOU) – are of 

primary relevance for computer acceptance behaviour (Davis 

et al., 1989). PU is defined as “the degree to which a person 
believes that using a particular system would enhance his or 

her job performance” (Davis, 1989). In contrast, PEOU refers 

to “the degree to which a person believes that using a system 

would be free of effort” (Davis, 1989). The two central 

hypotheses in TAM state that PU and PEOU positively 

influence an individual’s attitude toward using a new 

technology (AT), which in turn influences his or her 

behavioural intention to use it. Finally, the intention is 

positively related to actual use. TAM also predicts that PEOU 

influences PU; as Davis et al. (1989) explained, “Effort saved 

due to improved PEOU may be redeployed, enabling a person 
to accomplish more work for the same effort.” 

TAM predicts the use and acceptance of IT/IS by 

individual users (Turner et al., 2010). The key purpose of 

TAM is to provide a basis for tracing the impact of external 

factors on internal beliefs, attitudes, and intentions (Davis, 

1989; Davis et al., 1989). TAM and its upgrades have been 

applied to a variety of technologies (Amoako-Gyampah & 

Salam, 2004; Costa et al., 2016; Davis, 1989; Davis et al., 

1989; Hsu et al., 2009; Lee et al., 2010; Turner et al., 2010; 

Venkatesh & Bala, 2008). 

When reviewing past ERP literature studies regarding 

TAM, we found that different studies have researched ERP 
acceptance by users (Huang & Yasuda, 2016; Schlichter & 

Kraemmergaard, 2010). They have researched different 

issues of ERP use and have been focused on a small (limited) 

number of factors that have an influence on ERP acceptance 

in different phases of an ERP system life-cycle (Alhadi & Al-

Shaibany, 2017; Amoako-Gyampah & Salam, 2004; Bazhair 

& Sandhu, 2015; Bradley & Lee, 2007; Bueno & Salmeron, 

2008; Calisir et al., 2009; Hancerliogullari Koksalmis & 

Damar, 2019; Hsieh & Wang, 2007; Isnalita, 2018; Kwahk & 

Lee, 2008; Lee et al., 2010; Mayeh et al., 2016; Nah et al., 

2004; Sun et al., 2009; Uzoka et al., 2008; Youngberg et al., 

2009; Weli, 2019). 

The conceptual model of this research is presented in 

Figure 1. The grey area within the dotted line denotes the 

original TAM. The core of TAM is the behavioural intention 

to use, but this is not an appropriate measure if usage is 
mandated by the organisation (Habjan et al., 2016). If users 

accept the system and usage to become a day-to-day activity, 

there is no need to examine the behavioural intention on use; 

thus, the behavioural intention was dropped from the 

proposed research model. As mentioned previously, we 

examined the routine use of ERP systems (in the maturity 

stage), wherein ERP users should be acquainted with the 

system. Therefore, we researched extended use (ExU) rather 

than actual use (AT), as specified in the original TAM. 
 

 
 

Figure 1. Conceptual Model 
 

According to Davis and co-authors (1989), PEOU 

influences PU and both factors influence AT. The problem of 

TAM research is that most researchers examine a small 

number of external factors that influence user acceptance 

(AT). In the context of ERP systems, multiple external factors 

exist that can influence users’ acceptance. Thus, the 

conceptualization of higher-order factors (in our case, 
second-order factors) must be researched if we want to 

understand user behaviour in ERP settings.  

The constructs of the purposed model – PEOU, PU, and 

AT for basic TAM of ERP systems – are influenced by external 

factors, which are distributed among three second-order factors 

(Sternad et al., 2011): personal characteristics and information 

literacy (PCIL); system and technological characteristics 

(STC); and organisational-process characteristics (OPC). The 

second-order factor PCIL includes four first-order factors: 

computer experience; computer self-efficacy; personal 

innovativeness toward IT; and computer anxiety. Second-order 

factor STC includes four first-order factors: ERP data quality; 
ERP system functionality; ERP system performance; and user 

manuals. Moreover, second-order factor OPC includes five 

first-order factors: organisational culture; fit with business 

processes, ERP training and education; ERP support; and ERP 

communication (Sternad & Bobek, 2013; 2014; Sternad et al., 

2011). 

In ERP implementations, cognitive considerations 

besides PU and PEOU may become relevant (Nah et al., 

2004). In the ERP context, organisations should adopt 

business processes of an implemented ERP system 

(Annamalai, & Ramayah, 2013; Ju et al., 2016). Although 
one of the major benefits of ERP systems is that they offer 

organisations a solution based on best business practices, it is 
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not necessary that this is also the best option for all ERP users. 

Inherent business rules behind the processes give them little 

choice but to follow protocols built into the ERP system 

(Sternad & Bobek, 2013). Thus, organisations deploy ERP 

systems to facilitate organisational work rather than to match 

users’ personal preferences or habits. Based on this 

understanding, we view work compatibility (WC) strictly as 

the fit of the ERP system to organisational work and not to 
personal preferences or work habits (Sun et al., 2009). WC is 

seen as the perception of fit between IT and work, which 

motivates employees to use the system, irrespective of actual 

fit (Sun et al., 2009). WC refers to the degree to which ERP 

users can do most of their tasks in the ERP system. WC 

influences PU, thereby demonstrating the importance of 

incorporating WC into models of IT usage, as explained in 

Sun et al. (2009) and Scott and Walczak (2009). In a context 

of ERP usage, the relationship between WC and PU is 

expected, i.e., the more work compatible the ERP system is, 

the more useful it is for ERP users. WC has a strong direct 

effect on AT, not just an indirect effect through PU; further, 
if ERP users believe that the ERP system is more compatible 

with their daily tasks, they will have a more positive attitude 

toward using the system (Sternad & Bobek, 2013; 2014).  

TAM was originally conceptualised in the context of 

personal use and ignored the role of organisational influences 

on IT/IS usage or its predictors (Sun et al., 2009). 

Organisational users use ERP systems to perform specific 

tasks and accelerate organisational work; because of that, it is 

important to examine the role of organisational work in ERP 

usage. ERP systems must be used by organisational workers 

where one user’s tasks on the ERP system are tightly 
integrated with other users’ tasks (Hsu et al., 2009; 2015; 

Isnalita, 2018; Nah et al., 2004; Rajan & Baral, 2015). In 

other words, ERP users generally cannot choose whether or 

not to use the ERP system, regardless of their attitude. On the 

other hand, organisations that implement ERP systems want 

to use their systems to the fullest potential and realise the 

promised benefits. Thus, for organisations, it is important that 

ERP users go beyond the basics and utilise the extended 

functionality of the ERP system. Hsu et al. (2015) added that, 

although use is mandated, a content-valid and contextualised 

measure in this context must reflect user discretion and 
critical use behaviours. Hsieh and Wang (2007) defined 

extended use (ExU) as the user behaviour that goes beyond 

typical usage and can lead to better results and returns. ExU 

captures the breadth and frequency of using different ERP 

features and functions (Hsu et al., 2015; Park et al., 2007; 

Sternad & Bobek, 2014). If users find the ERP system to be 

useful, they will be more inclined to fully examine and use 

the system’s features and functions (Saeed & Abdinnour-

Helm, 2008); thus, actual use as specified in the original TAM 

has been replaced by ExU. Sternad and Bobek (2014) 

confirmed in their research that WC and AT impact ExU.  

 

Sample and Data Collection 
 

The first EU survey was carried out in 2010 (see Sternad 

& Bobek 2013; 2014). Because of relatively old data, we 

repeated the research study in the EU part in 2018. The new 

research revealed new insights, showing changes in 

competences and behaviour according to the use of ERP 
systems and advanced technologies; in addition, 444 

questionnaires were properly filled out by respondents from 

14 organisations, which have branches in more southeast 

European countries and used ERP solutions for daily 

operations longer than one year. Respondents were 39.9 % 

male and 60.1 % female (Table 1). Almost all of them had a 

high school education or more (except two respondents). 

More than half (58.3 %; 259 respondents) indicated that they 

were workers (experts and other employees); others worked 
in low-level management (31.1 %, e.g., manager of the group 

or organisational unit), middle management (10 %, e.g., 

CIO), and top management (0.6 %). The average of total 

working experience was 16.7 years, and an average of 

working experience at their current workplace was 8.2 years. 

Respondents had used an ERP system for 6.7 years, on 

average. 

The research study in India was, for the first time, 

conducted in 2017; further, 577 questionnaires were properly 

filled out by respondents from 13 organisations and used for 

the analysis. Respondents were 73 % male and 27 % female 

(Table 1). Almost all of them had a high school education or 
more (except two respondents). Around one-third (35.5 %; 

205 respondents) indicated they were workers (experts and 

other employees), 40.9 % (236) indicated low management 

(e.g., manager of group or organisational unit), 20.8 % (120) 

indicated middle management (e.g. CIO), and 2.8 % (16) 

indicated top management. The average of total working 

years was 7.1, and the average of working years at the current 

workplace was 5.5. The ERP system had been used for 3.8 

years on average.  

Comparing the two researches’ different but important 

socio-economic cultural backgrounds, it is notable to mention 
the huge age difference between the two researched samples. 

The EU sample shows an older respondent population, e.g., 

60.1 % of respondents were 40 years old or older. On the 

contrary, the India sample shows a younger respondent 

population, e.g., 80.9 % of respondents were younger than 40 

years. It is further established that the samples are also not 

comparable in terms of the sex of respondents, i.e., 60.1 % of 

women responded to the EU sample, while 73.0 % of men 

answered India’s sample. Despite these facts, we did not give 

special attention to detected generation or gender differences. 

These could be one of the most important limitations of our 
research.  

Demographic data were analysed by SPSS. All other 

empirical data were analysed in two-step analysis using the 

partial least squares (PLS) modelling technique, with the 

Smart PLS 3.2.1 method (Ringle et al., 2015). PLS path 

modelling is a variance-based structural equation modelling 

(SEM) technique, which has been widely used in business, 

social sciences, and education over the last 25 years (Garson, 

2016; Henseler et al., 2016). In the first step, the measurement 

model was assessed; in the second step, the structural model. 

Path significance has been estimated using the bootstrapping 

resampling technique with 500 subsamples, as suggested by 
Ringle et al. (2015). While analysing data, we followed the 

guidelines specified by Henseler et al. (2016) and Garson 

(2016). 
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Table 1 

Descriptive Statistics and Psychometric Properties of Measures (nEU=444, nIndia=577) 
 

  EU India 

Measure Items Frequency Percent Frequency Percent 

Gender 
Male 177 39.9 421 73.0 

Female 267 60.1 156 27.0 

Age 

<19 - - 26 4.5 

20-29 31 7.0 210 36.4 

30-39 146 32.9 230 40.0 

40-49 162 36.5 91 15.7 

50-59 102 23.0 20 3.4 

60+ 3 0.6 - - 

Educational level 

Lower education 2  0.5 2 0.4 

High school education 152 34.2 24 4.2 

Bachelor education 164 37.0 247 42.8 

Master education 113 25.6 285 49.4 

Doctorate 14 3.3 19 3.2 

Working place 

Worker (experts and other employees) 259 58.3 205 35.5 

Low management (e.g. management of 

group or organisational unit) 
138 31.1 236 40.9 

Middle management (e.g. CIO) 44 10.0 120 20.8 

Top management  3 0.6 16 2.8 

Measurement Model 
 

All the scales were derived from previously developed 

and validated measures. The instrument’s reliability was 

evaluated through the pilot testing. Psychometric properties 

(measurement model) of these scales were assessed via 

evaluation of reliability [measure of composite reliability 

(CR) which should exceed 0.70], convergent validity 
(measure of item factors loading, which should be significant 

and exceed 0.70), and the average variance extracted (AVE) 

for each construct (which should exceed 0.50), along with 

discriminant validity (square root of AVE for each construct, 

which should be higher than its correlation with any other 

latent factor), each of measurement scale. From EU model 

external factors experience with computer and computer self-

efficacy from the PCIL group, ERP functionality and user 

manuals (help) from the STC group and ERP support, ERP 

communications and ERP training and education from OPC 

group were excluded (dotted rectangles in Figure 2) because 
they did not meet all the requirements of the measurement 

model. For the India model, external factors experience with 

computer and computer anxiety from PCIL group, user 

manuals (help) and ERP functionality from STC group and 

ERP support, ERP communications and ERP training and 

education from OPC group were excluded (dotted rectangles 

in Figure 3) because they did not meet all the requirements of 

the measurement model. The final version of the EU model 

and India model is presented. In Table 2, item means and 

loadings are presented followed by composite reliability (CR) 

and average variance extracted (AVE) for both models (EU 

and India). As shown in Table 2, each of 11 first-order factors 

in EU model and 11 first-order factors in the India model 

researched models had composite reliability (CR) exceeding 

0.7, assuring adequate reliability for our measurement scales. 
Further, all factors for both models exceed item factor 

loadings and the average variance extracted (AVE) values as 

the threshold of convergent validity as well. Also, the inter-

construct correlation matrix for the EU and India model 

demonstrates that the discriminant validity of all scales for 

both models is adequate (results for this part of the 

methodology can be obtained by authors). Measurement 

results are satisfactory and suggest it is appropriate to proceed 

with the evaluation of the structural models. 

Table 2 

Descriptive Statistics and Psychometric Properties of Measures (nEU=444, nIndia=577) 
 

  EU India 

Construct Indicators Item Means Loadings CR AVE Item Means Loadings CR AVE  

Personal Innovativeness 

Toward IT  

(PI) 

PCIL_PI1 3.68 0.96 

0.95 0.91 

4.59 0.88 

0.87 0.77 PCIL_PI2 3.13 0.94 - - 

PCIL_PI3 5.57- -0.10 4.67 0.87 

Computer Self-Efficacy 

(CS) 

PCIL_SC1 - - 
- - 

4.74 0.81 
0.81 0.68 

PCIL_SC2 - - 4.60 0.84 

Computer Anxiety 

(CA) 

PCIL_CA1* 4.66 0. 

0.0.89 0.73 

- - 

- - PCIL_CA2* 4.57 0. - - 

PCIL_CA3 5.69 0.66 - - 

Data Quality  

(DQ) 

STC_DQ1 5.04 0.86 

0.94 0.79 

5.27 0.86 

0.87 0.68 

STC_DQ2 5.09 0.91 5.38 8.84 

STC_DQ3 04.52 0.87 - - 

STC_DQ4 5.00 0.91 - - 

STC_DQ5 - - - - 

STC_DQ6 - - 5.23 0.78 
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  EU India 

Construct Indicators Item Means Loadings CR AVE Item Means Loadings CR AVE  

System Performance  

(SP) 

STC_SP1 4.81 0.85 

0.87 0.63 

5.30 0.85 

0.83 0.71 

STC_SP2 5.16 0.83 5.18 0.83 

STC_SP3 4.68 0.75 - - 

STC_SP4 - - - - 

STC_SP5 4.67 0.73 - - 

Business Processes Fit 

(BPF) 

OPC_BPF1 5.38 089 

0.90 0.76 

5.32 0.79 

0.81 0.59 
OPC_BPF2 5.48 0.91 5.35 0.81 

OPC_BPF3 - - - - 

OPCBPF4 5.49 0.81 4.60 0.70 

Organisational culture 

(OC) 

OPC_OC1 5.28 0.89 

0.90 0.74 

5.18 0.86 

0.85 0.65 
OPC_OC2 5,26 0.84 5.40 0.84 

OPC_OC3 5.10 0.85 5.21 0.73 

OPC_OC4 - - - - 

Perceived 

usefulness 

(PU) 

PU1 4.92 0.93 

0.89 0.81 

5.27 0.81 

0.88 0.59 

PU2 4.42 0.86 5.38 0.80 

PU3 - - 5.45 0.77 

PU4 - - 5.48 0.66 

PU5 - - 5.27 0.79 

Perceived ease of 

use 

(PEOU)  

PEOU1 5.11 0.92 

0.98 0.91 

5.31 0.78 

0.76 0.52 
PEOU2 5.05 0.97 5.38 0.71 

PEOU3 5.10 0.97 - - 

PEOU4 5.05 0.94 5.31 0.67 

Work compatibility 

(WC) 

WC1 4.60 0.89 

0.94 0.83 

5.24 0.77 

0.83 0.61 WC2 4.87 0.94 5.23 0.79 

WC3 4.99 0.90 5.28 0.78 

Attitude toward use 

(AT) 

AT1 5.80 0.91 
0.93 0.87 

5.41 0.87 
0.83 0.70 

AT2 5.43 0.95 5.49 0.81 

Extended use 

(ExU) 

ExU1 4.55 0.74 

0.90 0.69 

4.74 0.76 

0.86 0.60 
ExU2 4.09 0.85 4.53 0.72 

ExU3 4.02 0.83 4.56 0.83 

ExU4 - - 4.40 0.80 
 

Structural Model 
 

In the research study, we examined the path significance. 

The results are based on bootstrapping (with 500 subsamples) 

to test the statistical significance of each path coefficient 
using t-tests, as recommended by Chin and Newsted (1999). 

Results of this analysis are shown in Figures 2 and 3, where 

rectangles represent factors and arrows the relationships 

between them. The upper coefficient along the arrows is the 

β-value; the lower coefficient in parentheses is the t-value.  

Results of analysis for the extended TAM EU model are 

shown in Figure 2. PEOU has a statistically positive effect on 

PU (β=0.23, p<0.01) and on AT (β=0.36, p<0.05). PU has a 

very weak positive effect on AT (β=0.11, p<0.01). WC has a 

statistically positive effect on PU (β=0.30, p<0.01), on AT 

(β=0.37, p<0.01) and on ExU (β=0.38, p<0.01). AT has a 

statistically positive effect on ExU (β=0.20, p<0.01) in the EU 
model. Results of analysis for the extended TAM India model 

are shown in Figure 3. PEOU has a very weak positive effect 

on PU (β=0.12, p <0.01) and an even weaker but significant 

effect on AT (β=0.11, p<0.05). PU has a statistically positive 

effect on AT (β=0.39, p<0.01). WC has a very weak positive 

effect on PU (β=0.14, p<0.01) and a weak positive effect on 

AT (β=0.22, p<0.01) statistically positive effect and on ExU 

(β=0.34, p <0.01). AT has no statistically effect on ExU 

(β=0.05, p>0.05) in the India model. 

From Figures 2 and 3, we can recognise differences in the 

models. We calculated differences in strength and relative 

importance of individual relationships among observed 

factors in the EU and India extended TAM models (Table 3), 

as suggested by Koch (2014). The relationships in the EU and 

India models for four relationships demonstrate distinct 

differences: PEOU on AT (t=6.40, p<0.01); PU on AT (t=-

1.99, p<0.05); WC on AT (t=1.94, p<0.05); and WC on PU 

(t=2.09, p<0.05). The important result of our research is that 

there are significant differences regarding the strength and 
relative importance of individual relationships among them 

except three relationships (between AT and ExU, PEOU and 

PU, and WC and ExU). Almost all relationships have a 

stronger statistical effect in the EU model, as in the India 

model, except influence of PU on AT and WC on ExU, which 

has a stronger statistical effect in India than in the EU model 

(see column βEU - βIndia in Table 3). We did not research 

differences in strength and relative importance of individual 

relationships of external factors on the extended model TAM 

because not all factors from the research model are included 

in both models (see Table 2). 
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Table 3 

Significance of Estimated Coefficients and Differences between the EU and India Model 

 

 
EU India Differences between the EU and India model 

 β-value Standard error β-value Standard error βEU - βIndia t-value 

AT  ExU 0.20** 0.06 0.05n.s. 0.05 0.15 1.94n.s. 

PEOU  AT 0.57** 0.05 0.11* 0.05 0.46 6.40**. 

PEOU  PU 0.23** 0.07 0.12** 0.03 0.11 1.57n.s. 

PU  AT 0.21** 0.08 0.39** 0.05 -0.18 -1.99*. 

WC  AT 0.37** 0.06 0.22** 0.05 0.15 1.94*. 

WC  PU 0.30** 0.07 0.14** 0.04 0.16 2.09* 

WC  ExU 0.38** 0.05 0.34** 0.05 0.04 0.56n.s. 

Note: **p<0.01, *p<0.05, n.s. not significant.
 

 

Figure 2. Results of Structural Model Analysis EUa,b  
 

a The upper coefficient along the arrows is the -value; the lower coefficient in parentheses is the t-value. 

b Path significance: ** p<0.01, * p<0.05, n.s. = not significant (shapes are marked dotted). 
 

 

Figure 3. Results of Structural Model Analysis Indiaa,b 

 

a The upper coefficient along the arrows is the -value; the lower coefficient in parentheses is the t-value. 

b Path significance: ** p<0.01, * p<0.05, n.s. = not significant (shapes are marked dotted). 
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Overall effect size measure for the structural model is R2, 

also called the coefficient of determination (Garson, 2016). 

The structural model for the EU demonstrates predictive 

power as the variance explained (R2) in key endogenous 

constructs and is 0.52 for WC, 0.49 for PU, 0.50 for PEOU, 
0.57 for AT and 0.29 for ExU (see R2 numbers inside 

rectangles in Figure 2). All R2 can be described as “moderate” 

by Chin (1998), except ExU, which can be described as 

“weak,” although the researched factors explain almost 30% 

of influence on the ExU of the implemented IT/IS system. 

The findings show that our model explains a large part of the 

variance in the endogenous factors, with an average R2 of 

0.47. The structural model for India also demonstrates 

predictive power in key endogenous constructs and is 0.36 for 

WC, 0.65 for PU, 0.25 for PEOU, 0.38 for AT, 0.13 for ExU 

(see R2 numbers inside rectangles in Figure 3). WC, PU, and 

AT have moderate overall effect size; PEOU and ExU have 
week overall model effect. The India model explains the not 

so large part of the variance in endogenous factors as the EU 

model, with an average R2 of 0.35. 

As part of the model, evaluation is the examination of fit 

indexes reflecting the predictive power of estimated inner and 

outer model relationships, which can be measured by 

evaluating goodness-of-fit (GoF) coefficient (Tenenhaus et 

al., 2005). The general criterion for evaluating GoF is to 

calculate the geometric mean of the average AVEs and the 

average R2 for the inner model (Henseler et al., 2012). Based 

on categorisation by Cohen (1998), GoF criteria for small, 
medium, and large effect sizes would be 0.1, 0.25, and 0.36, 

respectively. Although the use of GoF is lately disparaged 

due to various statistical shortcomings (Garson, 2016), 

Henseler, Ringle, and Sarstedt (2012) note that GoF may still 

be useful in assessing GoF, which data sets better explain PLS 

than do others, with higher reflecting better explanation. For 

the EU model, GoF is 0.69; for the India model, GoF is 0.45. 

Both GoFs indicate large fit of the models to the data, where 

data sets from the EU model better explain the model. 

 
Discussion 
 

When the results of data collected from the EU and India 

are compared, differences emerge. These differences help 

organisations’ managers to understand which factors, and to 

what extent, have an impact on ERP acceptance and 

utilisation. Therefore, the economic aspect of this study, 

which results in the organisation’s efficiency and 

effectiveness, should also be highlighted. Organisations that 

understand which factors influence ERP users’ satisfaction 

can influence users’ extended use (ExU) of the ERP system 

and thus attain organisations’ better results and returns (Hsieh 

& Wang, 2007; Hsu et al., 2015; Sternad & Bobek, 2014). 
This differs in different cultural environments (Annamalai & 

Ramayah, 2013; Hancerliogullari Koksalmis & Damar, 2019; 

Isnalita, 2018; Krumbholz et al., 2000; Leidner & Kayworth, 

2006; Rajan & Baral, 2015; Scholtz, Mahmud & Ramayah, 

2016; Stuart et al., 2010).  

In the EU and India data, all three factors: WC, PEOU, 

and PU significantly impact AT, which is consistent with 

some other research in ERP settings (Nah et al., 2004; Sternad 

& Bobek, 2013; 2014). The EU and India data also show a 

statistically significant positive influence of PEOU on PU, but 

the influence is more important in the EU (β=0.23) as in India 

(β=0.12; see Table 3). These findings are consistent with 

research in ERP settings, which supports a relationship 

between PEOU and PU (Amoako-Gyampah & Salam, 2004; 

Bueno & Salmeron, 2008; Calisir et al., 2009; Costa et al., 
2016; Hancerliogullari Koksalmis & Damar, 2019; Hsieh & 

Wang, 2007; Isnalita, 2018; Mayeh et al., 2016; Rajan & 

Baral, 2015). Some authors argue that PEOU appears to be 

more important during phases of implementation and is 

becoming less important over time of use (Davis et al., 

1989; Nah et al., 2004). 

In the EU and India data, the WC factor has a significant 

impact on PU, in the EU much stronger (β=0.30) as in India 

(β=0.14; see Table 3). WC also has a significant impact on 

AT and ExU in both models. If we combine this finding with 

results regarding the impact of AT to ExU (where in India, 

AT had no significant effect on ExU and in the EU, the impact 
of AT on ExU was significant), we might speculate that there 

is a different pattern of how users actually use ERP systems 

to support their daily tasks. The difference in organisational 

culture between the EU and India is noted in several studies 

(Annamalai & Ramayah, 2013; Leidner & Kayworth, 2006; 

Rajan & Baral, 2015; Stuart et al., 2010). According to Recht 

and Wilderom (1998), IT/IS use is confronted with different 

organisational cultures. Because of this, the perception of PU 

and the way how end-users actually use ERP (ExU) could be 

different in different cultural environments (Annamalai & 

Ramayah, 2013). Some authors report that Indian culture is 
more authoritative instead of participative where ExU gains 

on importance (Krumbholz et al., 2000; Rajapakse & Seddon, 

2017). This cultural difference between the EU and India 

might be the reason for explaining that AT has a positive, 

statistically significant impact on ExU in the researched EU 

sample but has no statistically significant influence in the 

researched India sample.  

Influence of PU on AT supports research in ERP settings 

(see Bueno & Salmeron, 2008; Nah et al., 2004; Sternad & 

Bobek, 2013; 2014; Sternad et al., 2011). PU in the 

researched India model has a significant effect on AT, as it 

does in the researched EU model, too; although, the latter is 
much weaker. It appears that users in India better adapt their 

work to the ERP system. These conclusions are in line with 

studies researching the impact of national and organisational 

culture on ERP implementation and use. Annamalai and 

Ramayah (2013), for example, found that the level of 

perceived ERP benefits did not significantly affect ERP 

implementation success in a sample of organisations in India. 

The authors demonstrate that culture moderates the 

relationship of key success factors and implementation 

success and that, in India culture, appears to emphasise a 

hierarchical management style that emphasises top-down 
implementation with less attention given to worker 

acceptance. Other studies in India emphasise managerial 

elements of implementation over user characteristics such as 

PU and AT (Kale et al., 2010). However, it should be 

recognized that management style and organisational culture 

are as diverse in India as they are elsewhere. ERP systems 

themselves reflect their cultures of origin in how they are 

structured, and this, too, can create cultural gaps when 

implemented elsewhere (Alhirz & Sajeev, 2015; Kwahk & 

Ahn, 2010).  
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From the PCIL group in both researched models, 

personal innovativeness toward IT is an important external 

factor. ERP solutions are complex; therefore, personal 

innovativeness is expected to be important so users can cope 

with complex functionality. This research shows that users in 

the EU are concerned about computer anxiety because they 

are aware of the complexity of ERP solutions and of the 

importance of ERP use (Venkatesh & Davis, 2000). In India, 
this research shows the importance of computer self-

efficiency instead, which is consistent with other research 

(Amoako-Gyampah & Salam, 2004; Isnalita, 2018; Rajan & 

Baral, 2015; Venkatesh & Davis, 2000). The second-order 

factor PCIL has a negative impact on WC in the EU model, 

while the impact on PU and PEOU is not statistically 

significant. Data can be obtained from the authors. This is not 

consistent with Sternad et al.’s (2011) research, which 

demonstrated that PCIL has a weak positive impact on PEOU 

and does not have an impact on PU and WC. On the contrary, 

second-order factor PCIL through first-order factors personal 

innovativeness toward IT and computer self-efficacy have a 
positive impact on PU in the India model, while impacts on 

WC and PEOU are not statistically significant. Also, these data 

can be gained from authors. Opposite, Rajan and Baral (2015) 

in their research in India revealed that computer self-efficacy 

has a positive statistically significant effect on PU and PEOU. 

The STC group is in both researched models’ data quality 

a most important external factor, followed by system 

performance. These two factors were researched as important 

external factors by different authors (Amoako-Gyampah & 

Salam, 2004; Bradford, 2008; Bueno & Salmeron, 2008; 

Calisir et al., 2009; Nah et al., 2004; Sternad & Bobek, 2013; 
Sternad et al. 2011). In both models, the second-order factor 

STC has a positive impact on PEOU, PU, and WC. These three 

relationships are more important in the EU model, where STC 

has a weak impact on PEOU and WC, while in the India model 

both relationships have an even weaker impact. In the India 

model, there is a weak relationship between the STC and PU, 

while in the EU model this relationship is even weaker.  

From the OPC group, both models fit with business 

processes, and organisational culture is important. The EU 

sample shows that, for ERP users, the most important ERP 

solution is ease of use (PEOU; β=0.45; see Figure 2) and that 
it fits their organisational work (WC; β=0.46; see Figure 2). 

While the India sample shows that, for ERP users, most 

important is that ERP solution fits their organisational work 

(WC; β=0.47; see Figure 3), followed by ERP solution ease of 

use (PEOU; β=0.39; see Figure 3); further, usefulness of ERP 

(PU; β=0.29; see Figure 3) is important. Business process fit 

and organisational culture are important in both models. These 

findings are consistent with other research results (Amoako-

Gyampah & Salam, 2004; Bradford, 2008; Calisir et al., 2009; 

Nah et al., 2004; Sternad & Bobek, 2013; Sternad et al., 2011; 

Umble et al., 2002). OPC has a moderate impact on WC in both 

models. It also has a weak positive effect on PU in India, but 
this relationship is not statistically significant in the EU model 

(data can be gained from authors). OPC also has a moderate 

effect on PEOU in both models. In addition, from both models, 

it can be observed that ERP support, communication, and 

training are not important for ERP users in the maturity stage 

researched, which differs from previous researches (Amoako-

Gyampah & Salam, 2004; Costa et al., 2016; Isnalita, 2018; 

Rajan & Baral, 2015). 

Conclusion 

The adoption of enterprise resource planning (ERP) 

systems by organisations is crucial in today’s competitive 

globalised marketplace. The experience with ERP systems in 

numerous organisations over the last decade indicates that 

successful implementation of ERP systems does not 
necessarily lead to successful ERP usage. Namely, 

organisations benefit from ERP systems only to the extent to 

which the users accept and utilise them. But the use of ERP 

systems at an advanced level is closely connected with the 

employees’ acceptance of these systems. To improve the 

efficiency and effectiveness of ERP systems in their maturity 

stage of use (when the employees already accepted ERP 

system), organisations need to understand the factors that have 

an impact on user satisfaction and thus influence their extended 

use of the ERP system. We conducted a comparative research 

study into the similarities and differences of their use of ERP 
systems in the EU and India. There are differences connected 

to organisational cultures, presumed resulting from cultural 

differences of researched regions. 

This study identified factors leading users to better use 

their ERP solutions. We combined Sternad et al. (2011) and 

Sternad and Bobek (2013; 2014) models and the expanded 

basic TAM model with more generic contextual factors and 

examined their influence in perceived ERP usefulness (PU) 

and perceived ease of use (PEOU). Researching the influence 

of external factors on constructs not only contributes to the 

theory development but also helps in understanding potential 

cultural differences and helps in designing interventional 
programs for organisations.  

We can confirm the research question that ERP system 

acceptance and its extended use can be measured with the same 

factors in different cultural environments. The comparison of 

the EU and India sample in this research demonstrates 

similarities between both samples, with only a few impacts 

differing in significance (see Table 3). The existing differences 

affect components significantly, thus suggesting that 

differences may exist between the EU and India in ERP 

utilisation. Sample sizes are not large enough to generalise 

results to the two regions, but the results are provocative. 
Although the results are statistically relevant, further research 

with larger territorial scope will increase the model’s 

explanatory capabilities. Ongoing research will attempt to 

conduct more cross-cultural comparisons to further test and 

develop the research model and further research the cultural 

factors affecting IT/IS management, as suggested by 

researchers (Mayeh et al., 2016). Moohebat et al.’s (2010) 

research also showed that ERP implementation’s critical 

success factors are not much different in developed and 

developing countries, although there are still undeniable 

differences. The authors added that it seems that the national 
culture of developing countries has an impressive effect on 

ERP implementation in these countries. 

On the other hand, organisations in developing countries 

depend more on ERP vendors in comparison with 

organisations in developed countries. Also, developing 

countries underestimate business process reengineering and 

fit between ERP and business/process factors. Mentioned 

authors revealed that cultural issues are important factors that 

differentiate developed and developing countries in ERP 

implementation. 
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This research aimed to improve the understanding of how 

13 external factors have an impact on the degree of the AT 

and consequently improve the ExU. This work combines 

previous research by incorporating groups of external factors, 

as suggested by Sternad et al. (2011) and Sternad and Bobek 

(2013): personal innovativeness toward IT, computer anxiety, 

self-efficacy, and computer experience as a conceptual factor 

of PCIL; data quality, system performance, user manuals, and 
ERP functionality as a conceptual factor of STC; and business 

processes fit, organisational culture, ERP support, ERP 

communication, and ERP training as a conceptual factor of 

OPC. These three conceptual factors influence perceived ease 

of use (PEOU), perceived usefulness (PU), and work 

compatibility (WC), which further influence attitude toward 

using ERP solutions (AT) and extended use of ERP solutions 

(ExU). The findings extend the ERP literature and practice by 

viewing the success of a mandated system from the users’ 

perspective. Namely, it is important to know that users’ 

extensive and explorative use of the ERP system (ExU) yields 

successful ERP system outcomes at the organisational level 
(Hsu et al., 2009).  

From a theoretical point of view, the present work 

extends the original TAM model (Davis, 1989; Davis et al., 

1989). In addition to the original TAM factors, an additional 

factor work compatibility (WC) presented by Sun et al. 

(2009) is important for explaining users’ behaviour in ERP 

contexts. Sun et al. (2009) explain the importance of work 

compatibility (WC) on perceived usefulness (PU) and 

behavioural intention to use in ERP settings. The relationship 

between work compatibility (WC) and attitude toward using 

IT (AT) is statistically proven by Sternad and Bobek (2013; 
2014). The authors also validated the relationship between 

work compatibility (WC) and attitude toward using IT (AT) 

on the extended use of IT (ExU). For readers, the presented 

model can be useful in increasing their understanding of the 

complexity and areas of concern regarding the ERP system 

used in the EU and in India.  

Important limitations of the article are derived from the 

selection of the EU countries sample. The survey was carried 

out only in selected southeast EU countries, in which, for a 

more realistic picture, it would be sensible to increase the 

sample size. In the future, we propose to include other EU 

countries in the sample. In this way, researchers would gain a 

larger geographical sample and thus more realistic data for 

the EU. It would also be sensible to check statistically 

signification of differences between the “old” and “new” EU 

countries. A larger sample for more realistic findings would 

also make sense in India. 
For further research directions, we recommend a 

longitudinal approach, which will help researchers to 

understand how the factors vary at different stages of usage 

of ERP. We also recommend exploring the interrelationships 

among groups of external factors (PCIL, STC, and OPC) and 

their direct effect on extended use of ERP system 

implemented (ExU).  

It would be worthwhile to direct future research into a 

comparison between micro-, small, and medium-size and 

large companies. This would be sensible to research, as ERP 

solutions are increasingly penetrating SME organisations. In 

this article, the authors have not done this, which represents a 
significant limitation. Because smaller enterprises have 

different characteristics than larger ones, it is assumed that 

they also differ in the view of the subject matter studied. 

Significant differences can also occur within size classes 

among SMEs. 

An important limitation is also the fact that, in the article, 

the authors did not study the differences between 

respondents’ answers regarding the vendor (provider) of the 

ERP solution. Because significant differences in findings 

could also arise from this point of view, this represents not 

only a limitation but also a possibility for further research. 
At last, but not least, it is necessary to underline the fact 

that, in the studied samples, the respondents differ 

significantly regarding age and gender. In the EU sample, a 

significantly older population responded than in the sample 

of India, which is consistent with the age structure of the 

geographical areas studied but may also be an important 

factor in the differences in results. Therefore, also from this 

point of view, this article is limited, which at the same time 

represents a possible area for further research. 
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