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Abstract 

In this study a new model is proposed to predict usage of Decision Support Systems 

(DSS). This model includes Geert Hofstede’s cultural dimensions, a selection of eight 

decision styles and the Technology Acceptance Model (TAM). It is expected that people from 

different cultures have different preferred decision styles. These decision styles have an effect 

on the perceived ease of use and usefulness of a system. As a simplification of the TAM the 

attitude has been left out, leaving the ease of use and usefulness together to predict the system 

usage. The proposed model was tested in a case study with the Slim4 software. Slim4 is a 

forecasting support system, which is a DSS specialized in forecasting in the field of inventory 

management. During the case study 52 participants from eight countries participated in either 

the observational study, the questionnaire study or in both. The results showed that usage has 

a linear relation with decision styles and cultural dimensions. From this study it can be 

concluded that these differences of decision styles across cultures may also influence the 

usage of a DSS in the field of inventory management. The differences in usage because of 

decision styles and cultures may also apply to other fields in which DSS usage is important. 

The results of this study do endorse further research with a bigger sample size or a different 

method in order to study causational effects instead of correlations. 
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1. Introduction 

Billions of people are alive today, with characteristics making them both similar and 

different from each other. People can be grouped based on their shared similarities, and these 

similarities can be caused by voluntary and involuntary characteristics about a person. People 

born into the same country share their heritage, traditions, and language. These similarities 

and traditions can be seen as culture. Within one country there can also be multiple cultures 

with different languages and traditions. There have been many studies into cultural 

differences. These studies often focused on national culture instead of smaller groups, because 

that is the most convenient unit to study since the culture can be easily defined using national 

borders. Hofstede et al. (2010) performed a cross-cultural study and identified six dimensions 

of differences: Power Distance, Individualism, Masculinity, Uncertainty Avoidance, Long-

Term Orientation, and Indulgence versus Restraint. In the current study the dimensions found 

by Hofstede will be used to study whether they have an influence on the decision making of 

people from different cultures in the field of decision support system usage.  

The company Slimstock is interested in cultural differences, because they have more 

than 650 customers globally today (Slimstock.nl). They have customers in a lot of different 

field, e.g. supermarkets as Spar and web shops as Bol.com. Slimstock is specialized in 

inventory optimization software, a crucial part of the supply chain. The goal of Slimstock is to 

make their customers outperform by helping them optimizing their inventory and increase 

customer satisfaction through better availability of the right products at the right time in the 

right quantities. Their product, Slim4, contains forecasting, demand planning and inventory 

management. Next to Slim4, Slimstock also provides support and professional services, e.g. a 

Slimstock Academy where customers can follow trainings about Slim4 and inventory 

management.  

Slim4 is a Forecasting Support System (FSS) and Decision Support System (DSS) 

specialized in forecasting, aiming to help companies all over the world with the ordering of 

articles and inventory management. The right amount of stock is crucial for companies: 

excess stock is expensive to store and a lack of stock would result in dissatisfied customers 

and lost profits. Slim4 does not replace the person in the ‘decision maker’ role in the process 

of deciding what to order. Instead it supports the decision maker in the process and automates 

the structured decisions. Slim4 provides the user with an advice of what should be ordered 

and the user can change this advice and the underlying data. These changes are often not 

based on data or facts but based on the intuition and experience of the user. It is important that 

Slim4 provides the right support to the user in line with their decision style and cultural 

preferences. There is consensus in literature that the performance of decision making can be 

improved by providing support. However, there has not been enough research into what kind 

of support works best. People from different cultures and with different decision styles might 

need different support and thus may decide to not use the support as provided by Slim4 if they 

do not have the preferred decision style Slim4 is designed for.  

A DSS will only work when people use it and use it in the right way. In literature there 

have been several models proposed that predict the usage of a system. One such model is the 

Technology Acceptance Model (TAM) (Davis et al., 1989). This model states that the usage is 

predicted by the attitude towards the system, and the attitude is formed by the perceived 

usefulness and perceived ease of use of the system. This model and other usage models do not 

include the effects of decision styles and cultural differences. However, the effect of cultural 

differences and decision styles on usage may be bigger than expected. If there is indeed such 

an effect of cultural differences and decision styles on the usage, then these factors are 

important to take into account when designing a DSS. Therefore, in the current study a new 

model will be proposed. The conceptual model is giv2en in Figure 1. It is expected that 
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system usage is different in different countries. System usage is expected to be 

predicted by the perceived ease of use and perceived usefulness. This is new because 

the actual TAM model proposes that the ease of use and usefulness predict the attitude 

towards using and not directly the usage. Further, decision styles are expected to have 

an effect on the perceived ease of use, usefulness and system usage. And finally, the 

decision styles are expected to be predicted by Hofstede’s cultural dimensions.  

 
Figure 1: Conceptual model, the parts of the original TAM model are bold 

 

The question that this exploratory study will answer is: 

How do users of Slim4 from different national cultures differ in their system 

usage? If there is a difference, can it be established that this difference is caused by 

the cultural dimensions having an influence on the preferred decision styles, which 

have an influence on the simplified version of the TAM? 

In order to study whether the model predicts usage of Slim4, different users of 

Slim4 from eight European countries are recruited to participate in an observational 

and survey study. The participants are from Belgium (the Flemish part), France, Italy, 

Spain, UK, Sweden, the Netherlands, and Denmark. Cultural differences appear to be 

large between these countries when looked at the cultural dimensions as found by 

Hofstede (2010), e.g. in Belgium there is a large power distance compared to the low 

power distance in Denmark. This selection of countries is part of Europe, and thus 

they appeared to be convenient to include in this study. The dimension scores for the 

countries were used as the cultural difference factor. In order to measure the decision 

styles, perceived usefulness and ease of use, a questionnaire was used. And finally, 

usage was measured by using observations and a self-reported usage in a survey. 

First, a theoretical background will be described in which the theories will be 

further explained in detail. In this section the most important constructs of this study 

are defined: culture, cultural differences, decision styles, decision support, DSSs, 

success of DSSs, usage models, and the TAM. After that the case, which is Slim4, will 

be further described. Sub-questions and expectations follow from the theoretical 

background and case which are based on the conceptual model. Each sub-question is 

about one or more of the relations in the model, and the last sub-question is about 

building complete models. In the method section is described who participated in the 

study, and which design, measures, procedures and statistical analyses were used to 

answer the research question. After that the results are described which are structured 

in the same way as the sub-questions. The found results will be discussed in the 

discussion and in the conclusion the final answer to the research question is given. 
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2. Theoretical Background 

In the previous section the research question and conceptual model have been 

described. The relations in this model are based on several theories from literature, these 

studies and other relevant researches will be described in this section. First of all culture will 

be defined and the theory of Hofstede’s (2010) dimensions is described. Cultural differences 

can also have implications, for instance the decision making of people from different cultures 

can be different. De Mooij (2004) found such differences of decision making in different 

cultures. In order to study decision styles it is also important to understand the process and the 

different decision styles that exist, therefore an overview of the decision style literature is 

given. Sometimes it is too difficult for a decision maker to make a decision due to, for 

instance, large amounts of information. In such cases decisions require decision support. 

Decision support systems can provide the decision maker with support in order to make 

difficult decisions. These systems are described after which the different support levels are 

outlined. After that the framework for success of decision support is given and the 

effectiveness is described. Decision styles and cognitive styles also play a role in the success 

and effectiveness. The most crucial success factor is of course whether the system is used. In 

order to predict usage there are several models created, these models are described.  

2.1 Culture 

Culture can be seen as a group that shares similarities and traditions. However, this 

definition is very broad. Therefore it is important to first define culture and establish what 

types of cultures there are in order to study cultural differences and their impact. Furthermore, 

there are as many differences as there are cultures. The influential study by Hofstede et al. 

(2010) was chosen to describe the cultural differences. Hofstede’s results will also be 

described in this section.  

2.1.1 Defining Culture 

The behavior of people depends on their personality, which is formed by human 

nature, culture and by unique personal experiences (Hofstede et al., 2010). People learn 

during their lifetime from their social environment they live in certain patterns of thinking, 

feeling and acting, especially during early childhood. Different social environments have 

different patterns of thinking, feeling and acting. This is called a culture. Culture is “the 

collective programming of the mind that distinguished the members of one group or category 

of people from others” (Hofstede et al., 2010, p. 6). Culture can thus be seen as the learned 

behavior of a group of people because of their shared education and life experience. De Mooij 

(2004) states that culture is to society what memory is to individuals: “it includes shared 

beliefs, attitudes, norms, roles, and values found among speakers of a particular language who 

live during the same historical period in a specific geographic region” (De Mooij, 2004, p. 

57). People are not part of just one group but often of a lot more groups. Hofstede et al. 

(2010) describes that the groups can be classified into different levels of culture: 

- National level. The country (or if moved, countries) an individual lives in. 

- Regional and/or ethnic and/or religious and/or linguistic affiliation level. 

- Gender level. Whether an individual was born female or male. 

- Generation level. Separating grandparents, parents and children. 

- Social class level. An individual’s educational opportunities and occupation or 

profession. 

- Organizational, departmental, and/or corporate level. If an individual is employed.  

There has been a lot of research into cultural differences, most often by comparing 

differences on the national level of culture. The first study into cultural differences was 
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performed by Hofstede (1980), and while dating back to the 1960’s, it is still very 

well-known and influential. For his research he used the data of a survey conducted at 

the multinational company IBM with responses from employees from 64 different 

countries. Based on data from the 40 largest countries he identified that cultures differ 

on four different dimensions (Hofstede, 1980):  

- Power Distance Index (PDI). This is about the dependence relationships in a 

country. The extent to which people accept and expect that the distribution of 

power is unequally distributed; 

- Uncertainty Avoidance Index (UAI). This measures whether members of a society 

feel threatened by ambiguous or unknown situations; 

- Individualism versus Collectivism (IDV). This is about whether the group or the 

individual is responsible; 

- Masculinity versus Femininity (MAS). This makes a distinction between masculine 

cultures that are characterized as assertive and competitive, and feminine cultures 

that are more caring and value the social-environment. 

Hofstede’s work has been replicated often and the differences between the 

dimensions are largely confirmed (Hofstede et al., 2010; De Mooij, 2004; 

Søndergaard, 1994). The results have also been used as a conceptual framework in 

several studies. Søndergaard (1994) found 274 citations of studies that used the four 

dimensions as a paradigm. This number has only increased in the years after. Hofstede 

et al. (2010) published another book in which they provide scores for the four 

dimensions of 76 countries and regions based on the IBM data set. Two new 

dimensions were added in the book:  

- Long Term versus Short Term Orientation (LTO). This is about whether the long 

term rewards are valued more important or whether there is meritocracy, meaning 

that differentiation according to abilities is preferred; 

- Indulgence versus Restraint (IVR). This differentiates between two opposite poles. 

Indulgence means that the society allows free gratification of basic and natural 

human desires that relate to enjoying life and having fun. Restraint means that the 

society curbs and regulates such gratification with strict social norms. 

These two new dimensions were based on the World Values Survey and provided scores for 

93 countries and regions. Also he described about 200 comparative studies and replications 

supporting the scores for the four dimensions. The research of Hofstede was especially 

criticized, because he compared different nations with each other while nations are not 

necessarily the same as cultures (Baskerville, 2003; McSweeney, 2002). As an example, 

Baskerville (2003) points out that in Western Europe there are 81 cultures in 32 countries, 

based on the different dialects spoken in these countries. However, studying cultures based on 

the definition of Baskerville (2003) would also not be completely covering real culture, 

because culture is also about religion and social class. Clearly it is difficult to study culture in 

a perfect manner. Nations have a border around them meaning that it is easy to distinguish 

between groups. As Hofstede (2002, p.2) said about nations: “they are usually the only kind 

of units available for comparison and better than nothing”.  

2.1.2 Organizational Culture 

Consumer decision making is generally more emotional than rational, while 

decisions by business people are considered to be more rational. National culture may 

therefore have less influence on the context within businesses. However, business 

people still have a ‘cultural frame of mind’, meaning that they will make decisions in 

the same way as they would make consumer decisions (De Mooij, 2004). It must be 

noted that the organizational culture has an influence on the decision making as well. 
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Organizational culture might emphasize the cultural characteristics or the differences may 

fade. Hofstede et al. (2010) found that organizations in countries with a high uncertainty 

avoidance score look for structure and want events to be clearly interpretable and predictable, 

meaning that people with this characteristic are also prepared to engage in risky behavior such 

as starting a fight (Hofstede et al., 2010). Also Builtjens and Noorderhaven (1996) found 

evidence for the effect of national cultural differences on organization culture. They compared 

the strategic decision making in the Philippines with Western strategic decision making. They 

asked ten managers from seven countries in Europe who had been a manager in the 

Philippines as well as in their own country to compare the strategic decision making. Even 

though their method was quite basic because it was only based on descriptive data, they found 

the results they expected from the dimensions of Hofstede. Strategic decision making seemed 

to be influenced by cultural differences.  

Hofstede, Neuijen, Ohayv, Sanders (1990) performed a quantitative and qualitative 

study into organizational cultures with organizations in the Netherlands and Denmark. Their 

conclusion was that national cultures and organization cultures are on different levels, and 

that there is another level in between; occupational culture. These two new levels of culture, 

occupational and organization, may also have an influence on the behavior of employees from 

organizations. In the current study these two levels of culture will not be further discussed, 

and only the national cultural differences will be considered, but these two other levels might 

explain part of the variance and therefore should be kept in mind. 

2.2 Cultural Differences and Decision Making 

People from different cultures behave differently. One such difference across cultures 

is decision making. A supermarket in America for example has a large amount of options for 

each product type while in Europe it is more common to have a few options, which is because 

of preferred decision styles. In this section the differences among cultures in decision making 

are described. Also the decision making process is described and the types of decision styles 

are explained. 

2.2.1 Hofstede’s dimensions and decision styles 

The dimensions of Hofstede have been used to explain differences in consumer 

decision making (De Mooij, 2004). For instance Pavlou and Chai (2002) compared data from 

China and the United States in order to study whether Hofstede’s cultural dimensions could 

influence e-commerce adaptation and whether the cultural dimensions would be a moderator. 

One of the hypotheses stated that power distance has an influence on the relationship between 

social influence and online transaction intention. People in high power distance cultures 

accept large status differences and believe that all men are born unequal, whereas people in 

low power distance cultures believe that all men are born equal. Pavlou and Chai (2002) 

conclude that power distance is closely related to social influence, meaning that the opinion of 

friends and family are more valued in higher power distance cultures. Their results did not 

support the hypothesis: there was no significant greater relationship between social influence 

and online transaction intention between China and the United States. However, the authors 

conclude that there is directional evidence for the moderating role of power distance, but 

further research is needed. 

De Mooij (2004) analyzed Eurobarometer data from 1998. People from countries with 

a higher power distance read more information labels on food products compared to people 

from cultures with a lower score. In addition, people from higher power distance cultures also 

think that the labels do not provide enough information. This result confirms the assumption 

of Pavlou and Chai (2002); people from cultures with a higher power distance want more 

information before making a decision compared to people from cultures with a lower power 

distance. 
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There are other dimensions which appear to have an effect on consumer 

decision making. De Mooij (2004) describes that people from feminine cultures make 

decisions based on intuition and consensus while in masculine cultures decision 

makers are more concerned with data and facts. People from cultures with a lower 

UAI score tend to use the internet to compare before making a decision and often 

make a purchase decision because of ethical considerations, while people from 

cultures with a higher UAI tend to be hesitant toward new products and information 

(Hofstede et al., 2010). When the dimensions are combined they can also predict the 

decision behavior of a culture according to De Mooij (2004). The higher the power 

distance and uncertainty avoidance of a country the more information people need 

before making a decision. People from cultures with a combination of these 

dimensions tend to search for information from personal sources, while people from 

smaller power distance and lower uncertainty avoidance cultures search for their 

information in more impersonal sources.  

2.2.2 Decision Making 

Differences in decisions can be summarized into differences in problem 

context, social context, and cognitive factors (French, Papamichail, 2003). Problem 

context describes the problem with its options to be considered. Social context is about 

the situation that the decision is to be made in, the function of the decision maker and 

the other stakeholders. And finally, cognitive factors are about the decision maker or 

makers and his/her cognitive characteristics. 

2.2.2.1 Problem Context 

Decisions can be categorized into four levels, the so-called strategy pyramid. 

This is an extension of the more famous original three-level strategy pyramid (French, 

Papamichail, 2003). The four levels are (starting from the top): strategic, tactical, 

operational, and the extra fourth one is instinctive. The strategic level decisions are 

unstructured, non-programmed and have long timespans of discretion meaning the 

time before the consequences of a decision have their impact. These types of decisions 

are more complex and long term oriented, and often affect bigger groups, e.g. the 

entire direction of the firm, decreasing the amount of stock. Decisions of this type 

seldom have a straight choice between options; instead they come from the idea that 

something has to change. Tactical decisions concern the objectives in order to fulfil 

the strategic decisions and are more structured, more programmed and have less long 

timespans of discretion. The third level, operational decisions, includes the decisions 

that are highly structured or programmed and are simple and routine. The fourth level 

is the instinctive level. This level was later added by French and Papamichail (2003). 

This level includes more instinct decisions that are based on experience, for example, 

prior decisions, or what the decision maker thought what he/she should have done 

after a certain decision. Especially for this last level it is easy to automate the decision 

making. The higher the decision is classified in the strategy pyramid the more difficult 

it becomes to automate the decision.  

2.2.2.2 Social Context  

Snowden, Boone (2007) developed the Cynefin Framework to aid leaders in 

finding the most prominent operative context so that they can make appropriate 

decisions. Figure 2 shows the Cynefin Framework. There are two dimensions: the 

ordered and unordered (Snowden, Boone, 2007). The ordered dimension indicates that 

there are cause-and-effect relationships and there are right decisions based on facts. In 

the unordered dimension there is no cause-and-effect relationship, but patterns are 
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important. In each of the two dimensions there are two contexts. In the context named Simple 

the systems and data can be fully modelled and the consequences of choices can be predicted. 

Decision making is done based on ‘sensing’ what the problem is, ‘categorizing’ the problem, 

and then ‘responding’ to it by choosing an action that belongs to the category. In this context 

decisions can be made based on recognition and can be compared to the instinctive level of 

the strategy pyramid described earlier. In the Complicated context, further data of the 

consequences of the alternative choices is needed. Decision making in this context also needs 

further ‘analyzing’ before being able to ‘respond’ to the problem. The operational level of the 

strategy pyramid can be placed between the Simple and Complicated context, while the 

tactical level fits in the complicated context. The context of decisions about the forecast and 

amount to order can be classified as these first two contexts; as part of the ordered dimension. 

The third context, Complex, has many causes and effects which are difficult to 

combine. In these situations the decision making will be based on ‘probing’ for a specific 

problem, then by ‘sensing’ the solutions will be chosen and then the decision maker can 

‘respond’. The strategic level of the strategy pyramid fits well in the complex context. The 

fourth context, the chaotic context does not have any known behaviors and events, also the 

cause and possible effect relationships are unknown. This means that decision making will be 

based on trial-and-error, and hopefully eventually getting the problem into one of the other 

contexts so it can be analyzed. Disorder is the fifth context. It is difficult to find out which 

context is applicable and there is more information needed to change the context. Decision 

making is done based in the preferred way of the decision maker. 

 
Figure 2: Cynefin Framework (left) (Snowden, Boone, 2007). Strategy Pyramid and 

Cynefin framework combined (right) (Insua, French, 2010) 

 

The strategy pyramid overlaps with the Cynefin Framework (Insua, French, 2010), illustrated 

in Figure 2. To clarify, the known context is a different word for the simple context and the 

knowable is the same as the complicated context. Insua and French (2010) combined the 

levels of support that a DSS can provide with the Cynefin framework in order to describe 

what kind of support each level would provide in a certain context, illustrated in Figure 3. In 

each context there are the different levels of possible support, except for the chaotic level 

where it is only useful to perform trial-and-error techniques.  

The Simple context allows for a special form of DSS: Expert Systems (ES). There is 

no consensus on how to classify ES. According to Turban and Watkins (1986) there are some 

researchers who do not call it DSS and some researchers call ESs intelligent DSSs. ES can be 

defined by: “intelligent information systems that behave, in a certain sense, as a human expert 

in the application domain” (Bohanec and Rajkovič, 1990, p. 3). The aim of an ES is that the 

knowledge of experts is transferred into a computer system which can be used by non-expert 

users (French, Papamichail, 2003). ESs provide level 2 and 3 support and ES are only suitable 
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for highly structured decision processes (French, Papamichail, 2003). The main 

benefit of such ESs is that it can replace experts and the decision process can be more 

efficient. 

 
Figure 3: Levels of support and Cynefin framework combined (Insua, French, 

2010) 

2.2.2.3 Cognitive Factors/ Decision Making Process 

The process to make a decision has many different varieties. Simon (1960) and 

Dewey (1997) both explain that the decision making process consists of three sub-

processes. The first process or phase is ‘Intelligence’ which concerns the search for a 

situation requiring a decision and thus answers the question: ‘What is the problem?’. 

The second process is the ‘Design’ and includes the activity of inventing, developing, 

and analyzing alternatives. The last process is the selection of the best alternative 

leading to an action and is called ‘Activity’. Each of these three sub-processes is 

complex and can also be seen as decision processes. In general the order of the three 

sub-processes is first intelligence, followed by design and then activity. However, the 

sequence is more complex and several iterations within the whole process and sub-

processes may be possible before arriving to a decision.  

The decision making process can be classified as a structured, semi-structured 

or unstructured process. In the case that there are algorithms or decision rules to find a 

problem, to find alternatives and to select the best alternative, meaning that each of the 

three sub-processes (intelligence, design, and activity) is structured, then the decision 

making process is called structured. An unstructured decision process is when each of 

the three sub-processes are performed without any decision rules or algorithms. In the 

case that only one or two sub-processes are unstructured, it is called a semi-structured 

process.  

DSSs should offer different support to a structured decision process compared 

to the support that would be more beneficial for an unstructured process. A structured 

problem can be fully automated, because it is known which algorithms and decision 

rules to use (Gorry, Morton, 1989). Gorry and Morton call DSSs supporting structured 

problems: Structured Decision Systems. Unstructured sub-processes cannot be 

automated; therefore the only support the DSS can give is access to data and useful 

ways of displaying the data. Such DSSs are called Management Decision Systems 

(Gorry, Morton, 1989). A semi-structured system should be supported by partly 

automating the decision process for the sub-processes that are structured. For the 

unstructured sub-processes the DSS should provide support by providing access to 

data and useful ways of displaying the data.  
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The decision process differs for different cases. However, the way an individual acts 

during the process depends on the decision style (Shibl et al., 2009). The most influential 

literature on judgment and decision making style will be described after which a selection will 

be made of the most relevant styles for this study. 

2.2.3 Judgment and Decision Making Styles 

A lot of research has focused on preferred judgment and decision styles (Appelt, 

Milch, Handgraaf, Weber, 2011). In the online database ‘Decision Making Individual 

Differences Inventory’ of Appelt et al. (2011) the most important judgment and decision 

making measures have been documented and the database is still being updated. These 

measures are divided into decision styles and decision approach: 

- Decision style measures are about the approach that an individual uses to make 

decisions and the decision approach to thinking in general. The decision styles 

measures have been divided into three types of measures. The first measure is about 

decision styles. The second type of measures is about cognitive styles which are 

designed for approaches to thinking more generally. The cognitive style measures are 

also applicable to decision making. And finally epistemic motivation is designed to 

assess motivated cognition, which is also found to be applicable to decision making.  

- The decision approach is about the complete management of the decision process, it 

includes both the pre- and post-decision. Decision competence is another type of 

measure which also belongs to the category of decision approach. Decision 

competence is about how well decisions are made and whether the individual can 

reach satisfactory outcomes. 

A summary of the measures that are currently in the database is given in Appendix A. The 

appendix lists each measure along with the styles of the measure and a description of the 

styles. From this list, relevant decision and judgement styles for this study have been selected. 

These were selected because each of these styles cover a part of the decision process and are 

well-known, often used and have good psychometric properties.  

An important distinction made by many researchers is that between intuitive and 

rationale decision styles. For the intuitive style decisions are made based on intuition, feelings 

and experiences. This process can also be automatic. Whereas the rational style is more 

analytical and decisions can be made by analyzing the alternatives and investigating what the 

consequences may be of a certain decision (Epstein, Pacini, Denes-Raj, Heier, 1996). Another 

distinction of decision styles is the distinction of maximizing and satisficing styles (Shiloh et 

al. 2001; Turner et al., 2012; Schwartz et al., 2002; Nenkov et al. 2008; Diab et al., 2008). 

Satisficing (a combination of satisfy and suffice) means that an individual can make a 

decision without considering all the options. Maximizing means that an individual wants the 

best option and does not want to settle for less (Schwartz, Ward, Monterosso, Lyubomirsky, 

White, Lehman, 2002).  

Furthermore, the moment that a decision is made is important. A decision maker can 

either postpone decisions or be very decisive. There are several (sub-) scales that measure 

whether the decision maker is decision-avoidant and tends to postpone decisions or plans to 

make decisions (Loo, 2000; Mann et al., 1988; Mann et al., 1982; Front, Shows, 1993; Mann 

et al., 1997; Alexander, Onwuegbuzie, 2007; Lynch et al., 2010) whether a decision maker is 

decisive (Webster, Kruglanski, 1994) or whether a decision maker makes hasty decisions 

(Mann et al., 1988). The relevant decision styles are thus spontaneous, avoidant, and a 

planning style. 

Related to the decision moment is how the planner feels about making a decision, they 

might be worried and therefore postpone the decision. Or after the decision it is possible that 

the planner regrets it. There are several (sub-) scales that are relevant for the feeling of regret 
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about a decision (Nygren, White, 2002; Mann et al. 1988; Alexander, Onwuegbuzie, 

2007; Schwartz et al., 2002; Parker, De Bruin, Fishhoff, 2007; Rick et al., 2008; 

Heppner, Petersen, 1982). The planner might also be dependent on the advice of others 

(Rubin et al., 2012; Scott, Bruce, 1995). 

2.3 Decision Support 

Making a decision on what to buy in the supermarket can be seen as an easy 

decision, it is always possible to choose something. Perhaps not the best, but for 

instance choosing the cheapest product is not difficult. However, some decisions 

require a lot more information. For instance deciding what kind of disease someone 

has based on symptoms. Such a decision can be supported with a Decision Support 

System (DSS). In this section a definition of Decision Support Systems will be given 

and the different support levels that a DSS can provide are outlined. 

2.3.1 Decision Support Systems 

A DSS can be used to provide the decision maker with support when making a 

decision. A general definition of DSS is: “An interactive information system that 

provides information, models and data manipulation tools to help make decisions in 

semi-structured and unstructured situations” (Alter, 2001, p. 6). The main part of this 

definition is that the DSS helps to make decisions. The system supports, but does not 

replace the decision maker (Lawrence, Goodwin, Fildes, 2002).  

A DSS may comprise the following elements: a database and database 

management system, the model base and the model base management system, and the 

user support base and user support base management system (Manos, Ciani, 

Bournaris, Vassiliadou, Papathanasiou, 2004). The data required for the decision is 

stored in the database which can be accessed by the database management system for 

storage, updating, retrieval and maintenance. The methods, decision rules, data 

processing are in the model base. The model base is used within the model base 

management system to transform the data into information to support the decision 

maker. The user support base is for communication with the decision maker. The user 

support base management system handles the input, the transformation and the output 

to the decision maker. The decision maker interacts via a user interface with the parts 

of the DSS.  

DSS originate from the mid-1970s and has roots in both Management 

Information Systems and Management Science/ Operations Research (Geoffrion, 

1983). These two roots of DSS are now to be retrieved in the two streams of DSS 

research: knowledge-based system design and decision theory. Knowledge-based 

system design, also called expert systems and artificial intelligence, originates from 

computer science and finds its roots in Management Information Systems. Decision 

theory comes from Management Science/ Operations Research and concerns different 

fields of research including psychology, operations research, engineering and business 

disciplines, and philosophy (Eisenstein, Lodish, 2002). 

2.3.2 Support Levels 

There are many definitions of support. An often used classification is the four 

levels of support model, which is described in Table 1 (French, Maule, Papamichail, 

2009). Level 0 is the most basic level of support. Data is provided to the decision 

maker who can run statistical analyses. Level 1 support includes more analysis on the 

data and provides a forecast. Both level 0 and 1 only provide data that the decision 

maker can use to make a decision, but no alternatives are given. Level 2 support 

provides the decision maker with the consequences of several alternatives. Judgment 
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of the decision maker is still needed in order to choose the best alternative. The last level of 

support, level 3, provides the decision maker with prescriptive support telling which 

alternative might be best.  

 

Table 1: Levels of decision support (French, Maule, Papamichail, 2009) 
Level 0: Acquisition, checking and presentation of data, directly or with minimal analysis, to DMs. 

Level 1: Analysis and forecasting of the current and future environment. 

Level 2: Simulation and analysis of the consequences of potential strategies; determination of their 

feasibility and quantification of their benefits and disadvantages. 

Level 3: Evaluation and ranking of alternative strategies in the face of uncertainty by balancing their 

respective benefits and disadvantages. 

2.4 Success DSS 

In this section the framework for DSS success and the effectiveness of support are 

described. Furthermore, decision makers have different decision styles and therefore may 

need different support, this is described in the last part of this section.  

2.4.1 Framework DSS Success 

Eisenstein and Lodish (2002) created an integrative framework by combining other 

frameworks and theory. The framework was intended for Marketing DSSs, but can also be 

used for DSS in general since it is not very specific for only the marketing domain. The 

framework (see Figure 4) consists of problem characteristics, system design, technical 

validity, adaptation and use, and success. The problem characteristics part includes four 

characteristics about the problem: the structure of the problem and cause, the data available, 

the stationarity, and what type of solution is required for the problem. The system design 

includes the quality aspects of the DSS, while the technical validity includes whether the DSS 

supports the decision maker in the right manner. Adaptation and use includes the 

characteristics and experience of the decision maker, how the organization supports the 

decision maker and how the organization has implemented the DSS, and finally what the user 

thinks about the system characteristics. Success is defined in the model as increased profits 

for the firm which can be measured in different ways. 

 
Figure 4: Framework for DSS Success (Eisenstein, Lodish, 2002) 

 

The technical validity is a fundamental success factor; if the DSS does not 

fundamentally give the correct support, then obviously the decisions cannot be reliably 

improved by a DSS. Technical validity should therefore not be used as a factor but as a 

characteristic of a correct DSS (Eisenstein, Lodish, 2002).  
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The Framework of Eisenstein and Lodish (2002) does not include 

characteristics of successful DSS design. Guerlain, Brown, Mastrangelo (2000) did 

identify six of such characteristics. Interactivity of the system is important, meaning 

that the decision maker is able to work with the system and has the possibility to see 

the consequences of solutions for a certain problem. Interactivity also means that the 

system should communicate well with other systems or databases. The second 

characteristic is Event and Change Detection. This means that the system will provide 

the decision maker with information about changes and events in order for the 

decision maker to see that a decision problem might be present. The third 

characteristic is Representation aiding. This includes that the system can transform the 

data into information that is compelling, informative, and human-centered. Error 

Detection and Recovery is the fourth characteristic of successful DSSs. Systems with 

this characteristic can find reasoning mistakes made by the decision maker. Also, the 

system knows in which situations it has limitations and it can inform the decision 

maker about these situations. The sixth characteristic is Information out of Data, 

meaning that the system can transform data into information by applying different 

techniques, such as removing outliers. The last characteristic is Predictive Capabilities. 

Systems with this characteristic can predict the consequences of a decision and 

alternative decisions. 

2.4.2 Effectiveness of Support 

There have been several studies into the effectiveness of DSSs, especially in 

the healthcare domain where it is found to be very effective (Bright, et al, 2012; Garg 

et al., 2005). Researchers agree that decision making performance can be improved by 

providing support, but there is no agreement on the type of support needed (Eisenstein, 

Lodish, 2002).  

In literature it is still unknown what the main factors of DSS success are. Also 

in more general Information System’s literature there is no standard measure, because 

there are nearly as many measures as there are studies (DeLone, McLean, 1992). So 

far DSSs have been analyzed from different aspects and it became clear that there are 

different types of DSSs. Also the same DSS can be used differently by different users 

and in different contexts and because of the workflow it is used in (Berlin, Sorani, 

Sim, 2006). In other words, the same DSS can be a completely different DSS in 

different contexts. Clearly, it is difficult to determine which factors actually influence 

the success of DSSs the most.  

2.4.3 Decision/Cognitive Styles 

Decision/cognitive styles have been found to have an effect on the use of 

DSSs. Not all researchers found significant results for the effect of decision styles on 

DSSs. Often standard tests that measure general day-to-day thinking of a person are 

used to analyze cognitive decision styles. This is different from decision styles which a 

person may use when interacting within their area of expertise (Eisenstein, Lodish, 

2002). Alavi and Joachimsthaler (1992) performed a literature review and found that 

overall the relationship between cognitive style and DSS performance is small. It 

seems like there is almost no relationship between the cognitive style and DSS 

success, which is thus not surprising.  

Shibl et al. (2009) used another measurement of decision styles, the Driver-

Streufert Complexity Index (DSCI) which measures the role style instead of a day-to-

day decision style. Their study was about the influence of decision styles on DSSs in 

the medical field. They expected that decision styles would have an effect on the usage 

behavior. In order to test this hypothesis they measured the usage of a DSS and the 
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decision styles of General Practitioners (GPs) who had their education in either Australia or 

Asia. The Driver Decision Style Model (Driver, Brousseau, Hunsaker, 1998) distinguishes 

between how much information the decision maker needs before making a decision and, on 

the other hand, whether the decision maker will develop one or more solutions before making 

a decision. The DSCI describes five styles: Decisive, Flexible, Hierarchic, Integrative, and 

Systemic (Driver, Brousseau, Hunsaker, 1998). People with a decisive style or flexible style 

minimize the use of data, differing in that people with a decisive style only search for a single 

solution while people with the flexible style are willing to come up with several solutions. 

The hierarchic and integrative styles both use all available data. The hierarchic style only 

develops a single solution while the integrative style develops many solutions. The fifth style, 

the systematic style uses all available data to come up with multiple solutions which it then 

ranks into one solution; it starts like an integrative style, but then changes into a hierarchic 

style. The GPs did not have a decisive or systemic decision style. Only one GP had a 

hierarchic decision style, all other GPs had a flexible or integrative style. Results showed that 

the usage of DSSs correlates with an individual’s decision style, in which the type of decision 

style used had an effect on the acceptance of the DSS by the user. GPs with an integrative 

style appeared to use the DSS more because of their need for more information, while GPs 

with a flexible style desire to use as little information as possible and thus used the DSS less. 

Further, the findings of Shibl et al. (2009) showed that the cultural background of the user 

correlated with their preferred decision style. Shibl et al. (2009, p. 92) state “the cultural 

difference of these GPs simply confirms that differences in decision styles stem from within 

the individual, who in turn is strongly shaped by their culture”. However, the authors warn 

that the results should be used with caution because it was exploratory. It would be interesting 

to replicate the study. Further, it is interesting to take into account other decision style 

measures and theories. Shibl et al. (2009) advised to replicate the study in another field in 

which DSSs also play an important role.  

2.5 Usage models 

In the previous section the success factors of decision support has been described as 

well as the influence of decision styles. However, the most crucial factor for DSS success is 

that decision makers adapt and use the DSS. The level of adaptation and use influences how 

much effect the DSS can have on the decision, because without adaptation and use the DSS 

will obviously have no effect on the decision making. How people make decisions and how 

they use decision support systems in the process can be evaluated to improve those systems. 

This is described in usage models. This section will first describe the basic theory of usage of 

technology, after those five models will be introduced. 

2.5.1 Usage of technology 

Usage of technology involves three elements (Burton-Jones, Straub Jr, 2006). The first 

element is a user who uses an information system for a task. Secondly, there is an information 

system that provides support to perform a certain task. The third element is a task which is a 

goal to be performed by the user. The Theory of Reasoned Action (TRA) states that a 

person’s attitude and the subjective norm both determine the intention to perform a certain 

behavior which determines the actual behavior (Davis, Bagozzi, Warshaw, 1989). This theory 

is the basis for user acceptance models, as illustrated in Figure 5. An individual has certain 

reactions to using the system which may come from the actual use of the system. These 

individual reactions have an effect on both the actual use of the system as the intention to use 

the system. And the intention to use the system has an effect on the actual use as well 

(Venkatesh, Morris, Davis, Davis, 2003).  
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Figure 5: Basic Concept Underlying User Acceptance Models (Venkatesh et 

al., 2003) 

There are several models based on the TRA that evaluate the acceptance of 

technology. The Technology Acceptance Model (TAM) (Venkatesh, Davis, 2000) and 

the Unified Theory of Acceptance and Use of Technology (UTAUT) (Venkatesh et al., 

2003) are often cited examples. In the following parts of this section these different 

models will be described.  

2.5.2 Technology Acceptance Model 

The TAM proposed by Davis et al. (1989) is the most influential model. Figure 

6 shows the model which is based on the theory of TRA. TAM explains the main part 

of the variance predicting system use. Intention is predicted by perceived usefulness 

and perceived ease of use. Especially perceived usefulness is important in predicting 

the intention to use technology, it explained more than half of the variance. Perceived 

ease of use also strongly correlates with intention to use, however it decreases over 

time. People are willing to use a system that proves to be useful but is not easy to use, 

but are not willing to use a system that is not useful. Subjective norm, as part of TRA, 

is not included as a determinant of Behavioral Intention to Use because it is the least 

understood aspect of TRA (Davis et al., 1989).  

 
Figure 6: Technology Acceptance Model (Davis, Bagozzi, Warshaw, 1989) 

2.5.3 TAM and Subjective Norm 

Schepers and Wetzels (2007) performed a meta-analysis of 63 studies about the 

TAM and they included the effect of subjective norm. Subjective norm can be defined 

as “a person’s perception that most people who are important to him think he should 

or should not perform the behavior in question” (Schepers, Wetzels, 2007, p. 90). 

Their results replicated the effect of perceived usefulness and perceived ease 

correlating with the attitude to use a system. Also Subjective Norm turned out to have 

a significant effect on the intention to use a system and on the attitude towards use. 

The TAM with Subjective Norm added and the path coefficients from Schepers and 

Wetzels (2007) is given in Figure 7. 
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Figure 7: TAM with Subjective Norm added with path coefficients, p < 0.01 

(Schepers, Wetzels, 2007) 

2.5.4 Augmented TAM 

Next to the subjective norm, also perceived behavioral control is added to the 

Augmented TAM of Taylor and Todd (1995) in order to explain behavioral intention. 

Perceived behavioral control is an extension of TRA and it is added to account for situations 

in which the user may feel like he/she does not have any control over the behavior (Luarn, 

Lin, 2005). In the study of Taylor and Todd (1995) 430 experienced and 356 inexperienced 

potential users were compared. The model and the results of the comparison between 

experienced and inexperienced users are given in Figure 8. The results show that for both 

types of users, experienced and inexperienced, the Augmented TAM can be applied. 

However, there are differences between which factors the different types of users value more. 

Perceived usefulness has a big effect on behavioral intention for inexperienced users, while 

the effect is a lot smaller for experienced users. Another interesting effect is the big effect of 

the perceived behavioral control on behavioral intention for more experienced users. Also 

should be noted that the attitude did not have a significant relation with the behavioral 

intention. 

 
Figure 8: Augmented TAM with coefficients for both Experienced Users (black 

boxes) and Inexperienced Users (white boxes). *p < .05 **p < .01 ***p < .001 (Taylor, Todd, 

1995) 

2.5.5 TAM2 

Venkatesh and Davis (2000) propose an extended version of TAM called TAM2. They 

added social influence processes (subjective norm, voluntariness, and image) and cognitive 

instrumental processes (job relevance, output quality, result demonstrability, and perceived 
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ease of use). Compared to the Augmented TAM the following concepts are new: 

Voluntariness, Image, Job relevance, Output quality, and Result demonstrability. 

Voluntariness is actually a different name for perceived behavioral control and is 

about whether the user is mandated to use the system. Image is influenced by 

Subjective norm and is about how “individuals often respond to social normative 

influences to establish or maintain a favorable image within a reference group” 

(Venkatesh, Davis, 2000, p.189). Job relevance is about how much an individual feels 

like the system is applicable to his or her job. Output quality is about how well a user 

thinks the system performs. Result demonstrability is about how well a user thinks the 

system is showing what the result is of using the system. Venkatesh and Davis (2000) 

performed four longitudinal field studies in which four companies participated with in 

total 156 participants. Participants in two organizations could use the system on a 

voluntary basis and in the other two organizations participants’ usage was mandatory. 

The TAM2 was used to measure usage before the implementation, one month after the 

implementation and three months after the implementation. The results indicated that 

the extended model of TAM indeed explains a higher percentage of the variance. 

When usage was mandatory, subjective norm did not have a direct effect on intention 

when measured before implementation and one month after implementation but this 

result disappeared when measuring three months after implementation. Further results 

and the model are shown in Figure 9. 

 
Figure 9: TAM2. ** p < .01, *** p < .001 (Venkatesh, Davis, 2000) 

2.5.6 UTAUT 

Venkatesh, Morris, Davis, Davis (2003) compared eight models for user 

acceptance of technology by performing longitudinal studies in four companies 

totaling 215 measurements. Measurements were performed at three different points in 

time: post-training, one month after implementation and three months after 

implementation. There were seven constructs that appeared to be direct determinants 

of intention or usage. The factors performance expectancy, effort expectancy, social 

influence, and facilitating conditions, are expected to be direct determinants of user 

acceptance and usage behavior. The other three factors, attitude towards using 

technology, self-efficacy, and anxiety, were left out of the model by the authors. 

Furthermore, the authors added four moderators: gender, age, voluntariness, and 

experience. The model UTAUT is shown in Figure 10. Special about this model is that 
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it is able to account for 70% of the variance in usage intention, while other models often are 

only able to explain about 40% of the variance (Venkatesh et al., 2003). 

 
Figure 10: UTAUT model (Venkatesh et al., 2003) 

2.5.7 Culture and TAM 

In the previous parts several usage models have been described. The TAM model is 

the most cited and most often used model. The other usage models actually all are extensions 

of the TAM. The most basic model explaining the usage is thus the TAM and will be further 

used in this study because of these reasons. All usage models described in the previous parts 

do not include decision and/or cognitive styles; however in DSS research these have found to 

have an effect on the use of DSSs (e.g. Eisenstein, Lodish, 2002; Shibl, Lawley, Debus, 2009; 

Lu, Yu, Lu, 2001) as was described in section 2.4. Especially cognitive style is an often 

mentioned characteristic of the user of DSSs (Eisenstein, Lodish, 2002). Further, cultural 

differences are also not included in the models, but have been found to have an effect on the 

usage as well (Shibl et al., 2009; Schepers and Wetzels, 2007; Mao, Srite, Bennett Thatcher, 

Yaprak, 2005; Straub, Keil, Brenner, 1997).  

The study by Shibl et al. (2009) suggested that the usage is influenced by culture 

because of the decision styles. The effect of culture on usage has been found before, 

especially when comparing results for the TAM in different cultures. Mao et al. (2005) 

studied the acceptance and adaptation of mobile phone services’ in the U.S. and Turkey. They 

tested an extended version of the TAM model and found that especially the usefulness, 

perceived ease of use and efficacy were different between these countries. An interesting 

difference between the Turkish and American sample was the effect of perceived usefulness 

and perceived ease of use on the intention to use. For the American sample the perceived 

usefulness had a strong significant effect on intention to use while perceived ease of use was 

not significant. For the Turkish sample both the perceived usefulness and perceived ease of 

use had a strong significant effect on the intention to use.  

Also Straub et al. (1997) found that in different cultures the effects of perceived ease 

of use and perceived usefulness on intention of use are different. They compared the TAM in 

three different countries: Japan, Switzerland and the United States. They found that the 

perceived usefulness had a significant effect on intention of use in the United States and in 

Switzerland, but not in Japan. The perceived ease of use did not have a significant effect on 

the use for all three countries. 

Schepers and Wetzels (2007) performed a meta-analysis of the TAM and compared it 

together with the Subjective Norm model in different cultures. They found that subjective 

norm had a larger effect on the behavioral intention to use in Western studies compared to 
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non-Western studies. Perceived usefulness seemed more important in Western studies 

and perceived ease of use was more important in non-Western studies.  

2.6 Combining Theories 

In section 2.2.3 is described that Shibl et al. (2009) found that culture has an 

influence on the decision styles and that decision styles influence system usage. But 

Shibl et al. (2009) described that further research is needed and preferable in another 

field. Therefore in the current study will be investigated whether their results also will 

hold in the field of inventory management, this will be further described in the next 

section: Case Study. Based on the described literature it is expected that national 

cultural differences have an influence on the decision style. People with different 

decision styles need different support and therefore will perceive the usefulness and 

ease of use differently. According to the TAM model the perceived usefulness and 

perceived ease of use together predict attitude and attitude predicts the actual system 

usage. The perceived ease of use and usefulness predict indirectly the actual system 

use. Thus it is expected that the system use is different for people with different 

decision styles.  

The conceptual model as given in Figure 1 illustrates the literature described. 

Each national culture includes different cultural dimensions of Hofstede. These 

cultural dimensions are expected to have a direct effect on the decision styles and an 

indirect effect on the usage. This means that people from different cultures have 

different decision styles and, because of this, use the system in a different way. The 

effect between cultural dimensions and system usage is expected to be explained by 

the decision styles. These decision styles are expected to influence the perceived 

usefulness, perceived ease of use and the system usage. This is expected because 

people with different decision styles have different needs and thus will perceive the 

ease of use and usefulness differently causing their behavior to be different depending 

on their decision style. For example, if a user has a maximizing decision style he/she 

will want to use the system to gather more information before making a decision and 

thus will perceive a system that gives a lot of information to be easy to use, useful and 

will therefore use it more than a user with a satisficing decision style. Also decision 

styles are expected to influence the usefulness and ease of use, and thus indirectly 

have an effect on the system use. Finally, the perceived usefulness and perceived ease 

of use are expected to predict system usage. These expectations are further described 

in section 4. First, in the next section the case will be described in order to have a 

better understanding of how these theories will be tested.  
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3. Case study 

In the theoretical background the different theories have been described. The main 

question of the current study is how people from different cultures differ in the use of a DSS 

and whether this is because of different decision styles. This is a how question. There are 

three methods to answer ‘how’ questions according to Yin (2014): an experiment, history, or 

a case study. Selection of one of these methods should be done by deciding whether the 

control of behavioral events is required and whether there should be a focus on contemporary 

events (Yin, 2014). An experiment is not feasible, because it would require the control of 

behavioral events. Culture changes over time, therefore the method of history is also not 

usable, because it does not focus on contemporary events. This study is commissioned by 

Slimstock because they want to know whether their customers from different cultures use 

their product Slim4 in different ways. The real usage is important and in an experimental 

setting too many co-variables may exist for explaining the usage of Slim4. The method case 

study is therefore the preferred method, because it does not require control of behavior events 

and it focuses on contemporary events.  

In section 2.4.3 the research by Shibl et al. (2009) was described where was found that 

cultural differences and decision styles had an influence on the DSS usage. They advised to 

replicate the study in another field in which decision support systems also plays an important 

role. One such field is the field of Inventory Management. Slim4 is a decision support system 

in the field of Inventory Management and will be the case of this study. 

In the following sections first an overview of the field of Inventory Management will 

be given after which the case will be further described. 

3.1 Inventory Management 

In the field of Inventory Management there is a special type of DSS: Forecast Support 

Systems (FSS). The next sections begin with a general overview of supply chains, after which 

the field in which Slim4 provides support will be described in more detail. 

3.1.1 Supply Chain 

 A supply chain is “an integrated process wherein a number of various business 

entities (i.e., suppliers, manufacturers, distributors, and retailers) work together in an effort to: 

(1) acquire raw materials, (2) convert these raw materials into specified final products, and (3) 

deliver these final products to retailers” (Beamon, 1998, p. 2). The supply chain process can 

be divided into two processes that convert and move raw materials into final products 

(Beamon, 1998). The first process is the Production Planning and Inventory Control Process. 

This includes the complete process of design and management of the manufacturing of the 

raw material, and the design and management of the storage process about the procedures, 

policies and final products. The second process is the Distribution and Logistics Process. The 

management of inventory retrieval, transportation, and final product delivery are part of this 

process. The Production Planning and Inventory Control Process are more relevant for 

Inventory Management and thus will be focused on. 

In order to be profitable it is important for enterprises to make the right product, for 

the right customers, in the right amount, at the right time. For example if the amount of a 

certain product is too high this means that the investment in the manufacturing of the product 

was wasted, as well as the costs for the transportation and storage. When information 

technology is used to analyze how the customer’s demand can be met more efficiently, as is 

done with Slim4, it is called Supply Chain Management (Wang, Huang, Dismukes, 2004). 

Automated intelligence can be used for the planning and control of the flow of the supply 
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chain and to find more efficient ways to speed time to market, reduce inventory levels, 

lower overall costs, and enhance customer service and satisfaction.  

3.1.2 Forecast Support System 

There are several types of information systems available to manage the supply 

chain; e.g. systems that support purchasing, manufacturing, staffing, logistic. Most of 

these systems use forecasting principles in order to provide the user with a correct plan 

or advice (Fildes, Goodwin, Lawrence, 2006). Such forecasts are often done by using 

a FSS. A FSS is defined as: “A set of procedures (typically computer based) that 

supports forecasting. It allows the analyst to easily access, organize and analyze a 

variety of information. It might also enable the analyst to incorporate judgment and 

monitor forecast accuracy” (Armstrong, 2001 in Fildes et al., 2006, p. 1). A FSS can 

be used as a stand-alone system or integrated in the enterprise’s Enterprise Resource 

Planning system.  

Fildes et al. (2006) divide FSSs in two types: interactive and non-interactive 

FSSs. Interactive FSSs enable the user to choose and change more. This means that the 

user has to select the forecast method, to apply the method, and to judge whether there 

are changes in the forecast needed. The second type of FSSs, the non-interactive FSS 

already provides a forecast without asking the user for a preferred method. The role of 

the user is just to adjust the forecast. FSSs can also include both interactive and non-

interactive features. There are a lot of options for FSSs, the user can be given a lot of 

responsibilities but the decision process can also be automated which would be an 

expert system. Management by exception is a principle based on a mixture of 

interactive and non-interactive forecasts. The user is required to use the interactive 

features only when necessary, such as in the case of an exception. Goodwin and Fildes 

(1999) investigated whether people make the right decisions when looking at such 

exceptions. Results showed that people changed the forecast when the forecast was 

actually highly reliable and ignored the forecast when it would be more advisable to 

use the forecast as a baseline. Much more research has been done into whether people 

are better at making judgments than automated systems; however this is not in the 

scope of this study.  

3.2 The Case 

There are five components of research designs according to Yin (2014): a case 

study’s questions, its propositions, its unit of analysis, linking the data to the 

propositions, and the criteria for interpreting the findings. The first component, the 

case study’s questions is: ‘How do users of Slim4 from different national cultures 

differ in their system usage? If there is a difference, can it be established that this 

difference is caused by the cultural dimensions having an influence on the preferred 

decision styles, which have an influence on the simplified version of the TAM?’ The 

other components will be discussed in the next sections.  

3.2.1 The Case and Propositions: Slim4 

This study is commissioned by Slimstock, the company behind Slim4. The aim 

of Slim4 is to help companies all over the world with the ordering of articles and 

inventory management. Slim4 provides support with forecasting of the customer 

demand, ordering process, and with unexpected issues. Slimstock is interested in 

whether customers from different cultures use Slim4 differently. An extensive 

description of the process of Slim4 has been illustrated with IDEF0 models, but these 

contain confidential data and therefore are not included in this thesis. 
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Slim4, the case of the current project, can be classified as a FSS, or a DSS specialized 

in forecasting. Slim4 is based on management by exception, meaning that it automates the 

forecast and order advice, but when the demand is different than expected then it alerts the 

user that explicit intervention is needed. The user is allowed to make adjustments to the 

forecast method, to the forecast itself and to the order advice, this means that Slim4 can be 

classified as both an interactive and a non-interactive system (Fildes et al. 2006). Slim4 

supports the planner but does not completely automate the process. Enabling planners to 

makes changes allows them to override the forecast, forecast method, or order advice of 

Slim4 while actually the advice of Slim4 may have been better. For the current study it is not 

possible to measure the reliability of the forecast; however it can be assumed that the 

reliability is high because after implementing Slim4 customers found that their service levels 

increased while inventories were reduced substantially (Slimstock, n.d.).  

The different functionalities and screens of Slim4 can be classified into the different 

levels of support by French et al. (2009) as described in section 2.3.2. This classification is 

not included in this thesis because these include confidential data of Slim4. Most of the 

functionalities of Slim4 provide level 0 and 1 support, meaning that data is provided, but the 

planners have to make the decision themselves. There are four functionalities that provide 

level 2 support. These functionalities enable the user to run an analysis on what would happen 

if the value of a specific variable would be changed. Slimstock provides a basic training to 

each user of Slim4. In most of the trainings only the functionalities that provide level 0 and 

level 1 support are explained. If planners are interested in the functionalities with level 2 

support, they can choose to follow another training, read about it in the manual, or try it out 

themselves. 

3.2.2 Units of analysis 

Customers from different countries and different cultures were allowed by Slimstock 

to participate in the study. This means that multiple units of analysis could be used. According 

to Yin (2009) there are four basic types of Designs for Case Studies. It was possible to have a 

single-case design or a multiple-case design. Both can have either a single-unit of analysis 

(holistic) or multiple units of analysis (embedded). The design of the current study based on 

this model was a single-case design with multiple units of analysis. Slim4 is the case and the 

different units are customers from different companies and from different countries. 

The challenge with case studies is that there are many more variables of interest than 

there are data points. This can be solved by using triangulation, meaning different sources of 

evidence should be used. There are different forms of triangulation, e.g. investigator, 

methodological, theory, and data triangulation (Yin, 2009). Most important for the current 

study is data triangulation. This type of triangulation means that different data sources are 

used from different companies within each country. The different countries can be seen as 

different contexts and the companies within those countries as units of analysis. 

3.2.3 Data 

There are three main constructs for which data should be collected: culture, decision 

styles, and the actual usage. According to Yin (2009) there are six sources of evidence: 

documents, archival records, interviews, direct observations, participant observation and 

physical artefacts. For the cultural construct the country scores found by Hofstede et al. 

(2010) are used. This type of data can be seen as archival records or documents. 

Questionnaires are used to measure decision styles of the users, these can be seen as a form of 

interviews. The challenging part to measure is the actual usage of Slim4, since usage is not 

computer-recorded and another method had to be found. 

Burton-Jones and Straub (2006) state that if system usage is to be measured, it is 

important to quantify the usage, not to evaluate it. They defined an evaluation to judge the 
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quality of use or measure whether the usage is appropriate, which are useful constructs 

to measure, but are not to be confused with system usage. Instead Burton-Jones and 

Straub (2006) propose a two-step method for selecting measures of system usage. 

During the first step of the model, ‘Structure’, a selection should be made of the usage 

elements that are relevant for the research model and context: the user, system and the 

task of usage. The second step, ‘Function’, means that measures have to be selected 

that fit together with the three elements of the system usage. Burton-Jones and Straub 

(2006) also proposed a model with six types of measures. The model is based on 

whether the measure includes the usage in general, the system, the user, or the task. 

The first two types focus on only the usage. The first measure is the presence of use 

and the second the extent of use. Since they are basic they are easy to include in the 

current study. The user and task measures are more interesting, because they also 

include the system. One of these models is about the extent to which the system is 

used and the other one is about the extent to which the system is used to carry out a 

task. There are two more types of measures, but they are not usable for the current 

study because they include constructs like cognitive absorption. Slim4 only supports 

part of the work of the planner and therefore these two other types are not relevant. 

Since no information about the usage is recorded by Slim4 the possible 

methods to gather data are interviews or observations. Self-reported measures, e.g. 

interviews, have been found to be unreliable (Straub et al, 1995; Schaper, Pervan, 

2005). Straub et al. (1995) compared the results for system usage when measured with 

a self-reported measure and with a computer-recorded measure. The results indicated 

that the system usage results do not strongly relate to each other and should be used as 

two factors. The difference between the actual and perceived use may be because 

individuals cannot accurately recall their past usage (Schaper, Pervan, 2005). A 

solution would be to use a diary study, but this is not possible with the users of Slim4 

since they do not have time for such a time-consuming method. In addition, a diary 

study may still be unreliable because the user can exaggerate the usage. Therefore a 

combination of direct observations and interviews is preferred. 

3.2.4 Case Study Tactics 

Yin (2009) advises to use several tactics in order to achieve construct validity, 

internal validity, external validity and reliability. In order to achieve construct validity 

Yin (2009) advises to use multiple sources of evidence, establish chain of evidence, 

and to have key informants review draft case study report. The multiple sources of 

evidence are the different units of analysis and the two types of data collection: self-

reported and observational. A chain of evidence is established by combining all the 

reports of the observations and the data from the questionnaires. Unfortunately it is not 

possible to have key informants review the draft case study report because possible 

candidates for such a role would not have time for it. Internal validity can be achieved 

according to Yin (2009) by pattern matching, explanation building, address rival 

explanations, and using logic models. In the results and discussion section of this 

study these aspects are all taken into account. In order to achieve external validity Yin 

(2009) advises to use theory in single-case studies and to use replication logic in 

multiple-case studies. This is done by treating each company as a single-case and to 

compare the results. In order to achieve the final design test, Yin (2009) advises to use 

a case study protocol and to develop a case study database. The investigator followed 

two basic Slim4 trainings in order to be able to create a case study protocol. This 

protocol was then tested in real life within a company and used during the other 

observations. All the notes of the observations have been combined and analyzed.
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4. Research Question and Hypotheses 

In the previous sections the theoretical background and case study have been 

described. In this section the research question will be further described and hypotheses are 

given. The overall research question is: 

How do users of Slim4 from different national cultures differ in their system usage? If 

there is a difference, can it be established that this difference is caused by the cultural 

dimensions having an influence on the preferred decision styles, which have an influence on 

the simplified version of the TAM? 

This research question is in line with the research model. In Figure 11 the research 

model is shown, and hypotheses are added to this model.  

 

 
Figure 11: Research model with hypotheses 

 

In order to test whether this model is correct, several combinations of variables will be 

used to build models. The variables that will be used for these analyses are based on the 

selection in section 2 and 3. For each construct the selected variables are given in Table 2. 

There are six cultural dimensions, however according to De Mooij (2004) a combination of 

UAI and PDI also has an effect on decision behavior and therefore this combination has also 

been added. There are ten different decision styles relevant for the Slim4 process. The attitude 

consists of the variables ease of use and usefulness, which is in line with the TAM (Davis et 

al., 1989). The last construct is usage of the system and is measured to see whether the usage 

is different and how it is different. Therefore, different ways of measuring the usage are 

applied. Three measures, as described in the model by Burton-Jones and Straub (2006), were 

selected as described in section 4.1.3: the extent of use (duration), the extent the system is 

used, the extent the system is used to carry out task. Furthermore, the support levels as 

described in section 2.1.3 are also included since they may show how the usage differs 

between cultures. 

 

Table 2: Variables for each construct 
Cultural dimensions Decision styles Attitude Usage 

PDI Rational Ease of use Extent of use (duration) 

IDV Intuitive Usefulness Extent the system is used  

MAS Dependent  Extent the system is used to carry out task 

UAI Spontaneous  Use of level 0 support 
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LTO Avoidant  Use of level 1 support 

IVR Planning short-run  Use of level 2 support 

UAI+PDI Planning long-run   

 Satisficing   

 Maximizing   

 Regret   

 

The aim of this study is to find combinations that form good models. Different 

relations in the model are first examined to find which relations are significant. Then 

different combinations are examined to find ones which form good models. Thus, 

there are six sub-questions constructed. Each hypothesis of Figure 11 refers to a sub-

question and these are discussed in the next sections. 

4.1 Countries and usage 

Firstly, the first part of the research question; how usage is different in different 

national cultures, should be answered. This question is crucial, because the research 

question of this study is whether this relation can be explained by the dimensions, 

decision styles and attitude towards using. Thus, if there is no difference in usage 

between the countries, then the other parts of the model are not interesting. Therefore, 

in the first question it is important to find out for which usage types there are 

significant differences in different countries: 

1. Between which countries and which usage types are there significant differences? 

Because of the research by Shibl et al. (2009) it is expected that the self-

reported and observed usage types is different in different countries.  

H1.1: The self-reported usage types are different in different countries. 

H1.2: The observed usage types are different in different countries. 

4.2 Dimensions and usage 

For the usage types that were significantly different in different countries it is 

expected that the Hofstede’s cultural dimension scores (2010) and the combination of 

PDI+UAI are the reason for these differences. The second sub-question is:  

2. Which cultural dimensions of Hofstede explain which usage types?  

The hypotheses for this question are: 

H2.1 There is a linear relationship between PDI and the different usage types. 

H2.2 There is a linear relationship between IDV and the different usage types. 

H2.3 There is a linear relationship between MAS and the different usage types. 

H2.4 There is a linear relationship between UAI and the different usage types. 

H2.5 There is a linear relationship between LTO and the different usage types. 

H2.6 There is a linear relationship between IVR and the different usage types. 

H2.7 There is a linear relationship between PDI+UAI and the different usage types. 

4.3 Simplified TAM model 

According to the TAM model (Davis et al. 1989) the perceived usefulness and 

perceived ease of use together predict attitude and attitude predicts the actual system 

usage. In the current study is expected that a simplification of this model, in which the 

attitude is left out, also predicts the actual system usage. This means that for each of 

the usage types it is expected that the System Usability Scale (SUS) and Perceived 

Usefulness (PU) together predict the usage. Therefore, the third sub-question is: 

3. Does a simplification of the TAM framework, consisting of only the 

perceived usefulness and perceived usability, predict the usage types? 

H3.1: SUS and PU predict the system usage for each of the usage types. 

H3.2: SUS predicts the system usage for each of the usage types. 
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H3.3: PU predicts the system usage for each of the usage types. 

4.4 Dimensions and decision styles 

Hofstede’s cultural dimension scores (2010) are expected to have an effect on the 

decision styles. This relation is the fourth question: 

4. Which linear relations exist between Hofstede’s cultural dimensions and decision 

styles? 

In Table 3 the relevant decision styles for each dimension are given. A ‘plus’ means 

that the dimension has a positive effect on the decision style, while a ‘minus’ means that the 

dimension has a negative effect on the decision style.  

 

Table 3: Hypotheses of cultural dimensions on decision styles 

 Rational Intuitive Dependent 
Spontan

eous 

Avoid

ant 

Planning 

short-run 

Planning 

long-run 

Satisfici

ng 

Maxim

izing 
Regret 

PDI   + H4.1     + H4.2 + H4.3 + H4.4 

IDV   - H4.5       - H4.6 

MAS + H4.7 + H4.8        + H4.9 

UAI    + H4.10  + H4.11 + H4.12 + H4.13 + H4.14  

LTO      + H4.15 + H4.16    

IVR    + H4.17    + H4.18 + H4.19  

PDI+

UAI 
  + H4.20  

+ 

H4.21 
  + H4.22 + H4.23  

 

For the PDI the expected relevant decision styles are the Dependent, Satisficing, 

Maximizing and Regret styles. In cultures with a small-power-distance there is 

interdependence between the super- and subordinates, and in countries with large-power-

distances the subordinates are dependent on their superordinate (Hofstede, 1980). This means 

that people from higher power distance cultures are more dependent on others when making a 

decision (De Mooij, 2004). People from cultures with a higher power distance want more 

information before making a decision compared to people from cultures with a lower power 

distance (Pavlou and Chai, 2002; De Mooij, 2004). The need for more information might also 

mean that people with a higher power distance are more prone to regret, because they might 

feel that they did not have enough information.  

The dependent and regret decision styles are expected relevant styles for the 

individualistic dimension. In individualistic countries the ties between individuals are loose in 

contrast to collectivistic cultures where people are integrated in groups (Hofstede, 1980). The 

current study focuses only on users of Slim4 from cultures where the IDV score is generally 

high, thus it is not possible to compare the effect of a low or high IDV score on decision 

styles. However, this dimension is closely related to the dependent decision style and thus it is 

expected that people from more individualistic cultures have a lower score on the dependent 

decision style. Furthermore, people from dependent cultures are expected to have a higher 

regret decision making style because they need more support. 

For the MAS the rational, intuitive and regret styles are expected to be relevant. 

Masculine cultures are characterized as assertive and competitive. Feminine cultures are more 

caring and such cultures value the social-environment (Hofstede, 1980). The index can be 

explained by what motivates people: for masculine cultures it is to be the best while for 

feminine cultures it is important to be liked by other because of what you do (Borker, 2012). 

De Mooij (2004) states that in feminine culture the decisions are made based on intuition and 

consensus while in masculine cultures decision makers are more concerned with data and 

facts, meaning that the rational and intuitive decision styles are relevant for this dimension. 
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Also feminine cultures are also associated with feelings, and thus regret would be 

relevant too.  

The UAI is expected to be related to the Spontaneous, Planning short-run, 

Planning long-run, Satisficing, and Maximizing styles. The UAI measures whether 

members of a society feel threatened by ambiguous or unknown situations. People 

from high uncertainty avoidant cultures will not make spontaneous decisions but will 

instead be planning for both the short- and long-run more than people from lower 

uncertainty avoidant cultures. Also, people from higher uncertainty avoidant cultures 

are expected to have a maximizing decision style while people from lower uncertainty 

avoidant cultures are more spontaneous decision makers and satisficing.  

In long-term oriented societies it is considered undesirable to have wide 

differences in economic and social conditions. People with a long-term orientation are 

especially focused on future rewards (Hofstede, 1980). In short-term oriented societies 

there is meritocracy, meaning that differentiation according to abilities is preferred. In 

these short-term oriented cultures the past and present virtues are important, e.g. the 

traditions and fulfilling social obligations (Hofstede, 1980). The relevant decision 

making styles are the planning short-run and planning long-run. 

For the IVR the Spontaneous, Satisficing and Maximizing styles are expected 

to be relevant. Societies that are more indulgence allow free gratification of basic and 

natural human desires that relate to enjoying life and having fun. Restraint means that 

the society curbs and regulates such gratification with strict social norms (Hofstede, 

1980). Cultures that exhibit more restraint will take more time to make decisions to 

ensure that it is made in the right way. A maximizing style is thus relevant. On the 

other hand, it is expected that people from more indulgent cultures can be more 

satisficing and prefer spontaneous decisions, because they do not care so much about 

the rules. 

The expected relevant styles for the PDI+UAI are the dependent, avoidant, 

satisficing and maximizing styles. Cultures with high power distance and high 

uncertainty avoidance are cultures where external locus of control operates. People 

from such cultures tend to postpone decisions more, and thus would be having an 

avoidant decision style. Cultures with low uncertainty avoidance and lower power 

distance are cultures where internal locus of control operates. People in such cultures 

need more information before making a decision compared to people from countries 

with a lower power distance and uncertainty avoidance (De Mooij, 2004). The 

decision styles maximization and satisficing are interesting because they are about the 

amount of information a person needs. Further, people from cultures with a higher 

uncertainty avoidance and higher power distance search for information from personal 

sources and thus are more dependent.  

4.5 Decision styles and PU, SUS, and usage types 

The only relations of the research model that not have been included in a sub-

question so far is the relation from the decision styles to the perceived ease of use, 

perceived usefulness, and the system usage. It is expected that the decision styles have 

an influence on these three. Therefore the fifth sub-question is: 

5. Which linear relations exist between decision styles and PU, SUS, and usage 

types? 

 Table 4 shows the expectations for the effect of decision styles on the usage 

and the PU and SUS. Each of these hypotheses is further explained. 
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Table 4: Hypotheses Decision styles and usage 
 Usage PU SUS 

Rational + H5.1 - H5.11 - H5.21 

Intuitive + H5.2 + H5.12 + H5.22 

Dependent + H5.3 - H5.13 - H5.23 

Spontaneous - H5.4 + H5.14 + H5.24 

Avoidant - H5.5 + H5.15 + H5.25 

Planning short-run + H5.6 + H5.16 + H5.26 

Planning long-run + H5.7 + H5.17 + H5.27 

Satisficing + H5.8 + H5.18 + H5.28 

Maximizing + H5.9 - H5.19 - H5.29 

Regret + H5.10 + H5.20 + H5.30 

 

People with a rational decision style want to analyze a situation and want more 

information. The usage of Slim4 will thus be higher. However, they may think that Slim4 is 

not very useful and the ease of use will not be very high because they need more information 

than is offered with Slim4. 

Intuitive decision makers prefer to make their decision based on their feelings instead 

of analyzing the complete situation. They will use Slim4 more than people with a less 

intuitive style because they think the support of Slim4 is useful and they can easily find what 

they need. The usefulness and ease of use will also be rated higher because Slim4 is in line 

with their needs.  

Slim4 does not support any contact with other people, the planner has to make his/her 

own decision or ask someone’s help. People with a dependent decision style are expected to 

need the contact with other people, and thus to ask more help via mail, telephone, and face to 

face contact. This will mean that they think the usefulness and ease of use is lower than 

people with a less dependent decision style. However, they will also use Slim4 during contact 

with other people as an information source and thus their usage is expected to be higher. 

People with a spontaneous decision style take decisions without deliberately thinking 

about it, and their decisions are made quickly. These decision makers will thus think the level 

1 support of Slim4 is useful and easy to use, because it gives them the advice they need 

without having to think about it further. Their usage time will be short because they will not 

spend too much time on checking a lot of articles, but just the articles that are needed. 

People with an avoidant decision style prefer to postpone the decision making. Slim4 

is ideal for people with such a decision style, because it is based on management by 

exception, meaning that only the necessary articles have to be checked. Also the order advice 

is given on the day that it is necessary to place an order. The usefulness and ease of use will 

thus be high for the avoidant decision maker. The usage of Slim4 is expected to be lower 

because the decision maker postpones decisions and the purpose of Slim4 is to support 

making decisions. 

Slim4 is supporting in planning the orders of articles and also allows organizing the 

tasks and orders by date. Also it is possible to arrange the orders in such a way that planners 

can immediately see which orders and articles have to be looked at on a certain day. The 

usefulness and ease of use are thus expected to be rated higher by people with a higher score 

on the planning short-run decision making style. These decision makers are thus also expected 

to use Slim4 more than people with a lower score, because they will spend more time on 

looking at future orders and articles and how to plan those. 

People with a planning long-run decision style are expected to use Slim4 more and 

especially to also use level 2 support, because they are interested in seeing what will happen 

in the future. They will think Slim4 is useful and easy to use because of the level 2 support 

and because it is possible to see what happens in the coming 12 months. 
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People with a satisficing decision style can make a decision without 

considering all the options. Slim4 provides information and advice, which will thus be 

useful for the satisficing decision maker. It is expected that the satisficing decision 

maker will only use level 1 support and will use Slim4 less than people with a less 

satisficing decision style. Further, people with a satisficing decision style will think the 

usefulness and usability of Slim4 is higher than people with a less satisficing decision 

style. 

People with a maximizing decision style prefer to consider all the options and 

want a lot of information. Slim4 provides a lot of information, but probably not 

enough for maximizers who will also like to consult the ERP system or perform 

analyses in Excel. The ease of use and usefulness will thus be low for maximizing 

decision makers. Their usage is expected to be high and they will use all the levels of 

support that Slim4 offers because they can find information there. 

People who feel regret after making a decision are expected to think Slim4 is 

easy to use and useful because it is possible to see what will happen with an article if 

too much or too little has been ordered and a new order advice can be made. It is also 

possible to perform a what-if analysis with which the results of a choice can be 

predicted, this is level 2 support and people with a higher score on regret are expected 

to use this more than people with a lower score. 

4.6 Proposed model 

Combining the significant effects found in the analyses of the previous sub-

questions into the research model should give models that predict the usage type. It is 

expected that there are several combinations that fit in the research model. First, for 

each combination of cultural dimension and usage type where there is a significant 

linear relation there will be a model created. These models are tested with a path 

analysis. The model fit of the models is used as criteria for accepting or rejecting a 

model. The hypothesized relations of the previous sections will be used while building 

the models. The sixth and last sub-question is: 

6. Which combination of cultural dimensions, decision styles, usability and 

usefulness predict which type of usage with a good model fit? 

4.7 Summary 

To summarize, the previous sections have described the theoretical framework. 

From this theoretical framework it was derived that usage can be different in different 

cultures. These differences may be due to the cultural dimensions as described by 

Hofstede (2010), decision styles and the TAM. In section 3 was explained that a case 

study is applicable to study a how question, which is relevant for the current research 

question about how usage is different in different countries. In the current section there 

have been sub-questions created and the expectations were described. The steps 

towards building models predicting the usage have been described. In the next section 

the method of gathering the data is described and there is described how the models 

were built. 
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5. Method 

The sub-questions and hypotheses as described in the previous section will be tested 

using the methods as described in this section.  

5.1 Participants 

In total 52 Slim4 users (Mage= 41, SDage= 9.60) from eight European countries and 

nine companies participated in parts of the study. To recruit the participants, Slimstock 

employees from the different countries asked Slim4 users whether they were interested to 

participate in an observational study in order to improve the product Slim4 and for research 

purposes. Participants either participated in the observational study, the questionnaire study or 

both, see Table 5. In total 30 participants were recruited for the observational study. Because 

the observational study was time-consuming and because it was challenging to recruit enough 

participants, a questionnaire about the usage was created and 12 participants were recruited to 

fill in this questionnaire. Of the 30 participants that participated in the observational study, 

there were 17 participants who also filled in the usage questionnaire. The decision styles 

questionnaire was filled in by 41 participants, and the system usability scale and usefulness 

questionnaire by 50 participants. The participating customers preferred to remain anonymous. 

Therefore the companies are given a number in Table 5 instead of a name. For the participants 

who only filled in the questionnaire it is unknown from which company they were, and 

therefore they are completely anonymous. Company 7 is an international company, and it was 

therefore possible to observe their users from France, Italy, the Netherlands, and Sweden. 

After a basic Slim4 training in the Netherlands the participants were asked to fill in the 

System Usability Scale and Usefulness scale. For all participants the participation was 

completely voluntary, although some managers may have asked their employees to 

participate. 

 

Table 5: Number of participants for each part of the study 

Country Company Observation 
Usage 

survey 

Observation + 

Usage survey 

Decision 

Styles survey 

SUS and 

Usefulness 
Total 

participants 

Belgium 2, 6, 9 12 5 5 10 10 12 

Denmark 
4, 8, 

Anonymous 
4 1  8 8 8 

France 7 1 2 1 2 2 2 

Italy 7 1 1 1 1 1 1 

Netherlands 
1, 3, 5, 7, 

Survey 
11 10 9 10 12 12 

Netherlands Training 0 0 0 0 7 7 

Spain Anonymous 0 3 0 3 3 3 

Sweden 7 1 1 1 1 1 1 

UK Anonymous 0 6 0 6 6 6 

Total:  30 29 17 41 50 52 

5.2 Design 

The independent variables for this study are the cultural dimension scores, as reported 

by Hofstede (2010), that belong to the country where the Slim4 user works and was born in: 

Belgium, Denmark, France, UK, Italy, the Netherlands, Spain, and Sweden. The dependent 

variables of the cultural dimensions are the decision styles: rational, intuitive, dependent, 

spontaneous, avoidant, planning for the short-run, planning for the long-run, satisficing, 

maximizing, and regret. The dependent variables of the different decision styles are: 

perceived ease of use, usefulness, presence of use, duration of use, extent to which system is 

used, and the extent to which system is used to carry out the tasks. The selection of these 

variables has been described in section 4. 
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5.3 Measures 

In Table 6 the concepts with the variable type are described with their 

operationalization. For each concept is described in the next sections why this 

operationalization was chosen. An important requirement for selecting each scale was 

that it should not be longer than 30 items, in order to have a questionnaire of 

reasonable length. The psychometric properties are also discussed for each scale. The 

results for the normality tests and Confirmatory Factor Analyses (CFA) can be found 

in Appendix C and Appendix D. 

 

Table 6: Operationalization of the concepts 
Variable type Concept Operationalization 

Independent Cultural differences 
Country scores from the dimensions of Hofstede et 

al. (2010)  

Mediator 

(decision style) 

Rational, Intuitive, Dependent, 

Spontaneous, and Avoidant style 

General Decision Making Style (GDMS ) 

questionnaire (Loo, 2000) 

Mediator 

(decision style) 

Planning short-run decision style, 

Planning long-run decision style 

Propensity to Plan (PTP) questionnaire (Lynch et al., 

2010) 

Mediator 

(decision style) 
Satisficing and Maximizing styles 

Maximization Inventory questionnaire (Turner et al., 

2012) 

Mediator 

(decision style) 
Regret Regret questionnaire (Schwartz et al., 2002) 

Mediator 

(attitude) 
Perceived ease of use 

System Usability Scale (SUS) questionnaire 

(Brooke, 1996) 

Mediator 

(attitude) 
Perceived usefulness  Perceived Usefulness questionnaire (Davis, 1993) 

Dependent 

(usage) 
Presence of use Self-reported measure: How often do you use Slim4? 

Dependent 

(usage) 
Duration of use 

Observation: duration of usage of Slim4 during 

observed time 

Self-reported measure: questionnaire data 

Dependent 

(usage) 
Extent to which system is used 

Observation: number of features used and number of 

features per support level 

Dependent 

(usage) 

Extent to which system is used to 

carry out task 
Observation: time of usage of Slim4 during task 

Dependent 

(usage) 

Dependency on other people while 

making a decision 

Observation: number of times e-mail is read/sent, 

number of times planner talks with someone face to 

face, number of times planner talks on phone 

Dependent 

(usage) 
Support level 0, 1 and 2 

Observation: number of times a support level is used 

Self-reported measure: questionnaire data 

5.3.1 Cultural differences 

Table 7: Dimension scores (Hofstede, 2010) for the countries included in the 

current study. 
 Belgium (Flemish) France Italy Spain UK Sweden Netherlands Denmark 

PDI 61 68 50 57 35 31 38 18 

IDV 78 71 76 51 89 71 80 74 

MAS 43 43 70 42 66 5 14 16 

UAI 97 86 75 86 35 29 53 23 

LTO 82 63 61 48 51 53 67 35 

IVR 57 48 30 44 69 78 68 70 

PDI+UAI 158 154 143 125 91 70 60 41 

 

In Table 7 the cultural dimension scores from Hofstede (2010) are given for the 

countries that are included in this study. These scores were thus not measured in the 

current study, because that would be too time-consuming. Instead the national culture 

scores found by Hofstede (2010) were used. The PDI score shows relative positions of 
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countries. In countries with a low score there is small-power-distance and in countries with a 

high score there are large-power-distances. The Individualism Index (IDV) gives a score of 0 

for the most collectivist country and a score of 100 indicates the most individualistic country. 

The scores again show the relative position of countries. A low score on the Masculinity 

Index indicates the most feminine country and a score of 100 indicates the most masculine 

country. A score of 0 on the UAI means that the uncertainty avoidance is low, and a score of 

100 indicates strong uncertainty avoidance (Hofstede, 1980). A high score on the LTO 

indicates a long-term oriented society. A lower score indicates a short-term oriented society. 

A higher score on the IVR indicates indulgence, a lower score on the IVR indicates restraint. 

The higher the PDI and UAI the more information people need before making a decision 

compared to people from countries with a lower PDI and UAI. 

5.3.2 General Decision Making Style scale 

The intuitive and rational decision styles are the most researched decision styles; 

therefore a scale to describe this distinction was first searched for. In the database there are a 

lot of sources that are based on these two modes of processing information. The scale by Mau 

(2000) appeared not to be useful for this study, because it focuses on career decision making. 

The scale of Nygren, White (2002) has 45 items and thus is too big to combine with other 

measures. Epstein et al. (1996), Pacini, Epstein (1999), and Marks et al. (2008) created the 

famous REI scale and an adapted version of the REI. However, the items of these scales are 

too focused on the day-to-day thinking and would not be usable during this study because the 

participants should think about their decision making while using Slim4. Also the short scale 

of Sagiv et al. (2010) seems to measure thinking in general instead of decision making. The 

other four studies have been compared with a cited literature review using Google Scholar 

and Web of Science. The Cognitive Style Index by Allinson and Hayes (1996) was the most 

cited, also in combination with cultural differences and technology usage. The second most 

cited was the General Decision Making Style scale by Loo (2000), cited 205 times in 

combination with cultural differences and 54 times in combination with technology usage. 

The Cognitive Style Index includes 38 items while the General Decision Making Style scale 

only includes 25 items. Furthermore, a benefit of the General Decision Making Style scale is 

that it also measures three other styles: dependent, avoidant and a spontaneous style. 

Therefore, the General Decision Making Style scale (GMDMS) (Loo, 2000) has been chosen 

to use for this study because of the low number of items and because there were in total five 

decision styles measured. 

 

Descriptive statistics and styles’ correlations 
The GDMS scale of Loo (2000) was used to measure the rational, intuitive, dependent, 

spontaneous, and avoidant styles. A 5-point Likert scale, as advised by Basel (2012), was used 

to indicate to what extent the participant agreed to each statement (1 = Strongly disagree, 5 = 

Strongly agree). The scale consists of 25 items (α = .750) with five items for each sub-scale.  

In Table 8 the descriptive statistics and inter-correlations for the sub-scales of the 

GDMS scale are given. There were strong positive correlations between the intuitive and 

spontaneous (r = 0.64) scales, the dependent and avoidant (r = 0.53) scales, and the 

spontaneous and avoidant (r = 0.41) scales. The rational scale was negatively correlated with 

the intuitive (r = -0.42) scale, the spontaneous (r = -0.41) scale, and the avoidant (r = -0.40) 

scale. No correlation was found between the rational and dependent style, between the 

intuitive and dependent and avoidant style, and between the dependent and spontaneous style.  
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Table 8: Descriptive statistics and styles’ correlations 
    Correlation among GDMS styles  

GDMS styles M SD α 2 3 4 5 Normality 

1. Rational 4.80 0.36 .56 -0.42** 0.06 -0.41** -0.40* No 

2. Intuitive 3.24 0.60 .78 1 -0.04 0.64** 0.19 Yes 

3. Dependent 3.01 0.56 .56  1 0.11 0.53** Yes 

4. Spontaneous 2.81 0.65 .76   1 0.41** Yes 

5. Avoidant 2.18 0.55 .81    1 Yes 

Note: *p<.05 **p<.01. 

 

The reliability of the scale is given in Cronbach alpha. The reliability was 

sufficient for all sub-scales, except for the rational and the dependent style. Further 

reliability analysis for these two sub-scales showed that removing an item of the scale 

would not improve the scales sufficiently. Removing an item of the Dependent scale 

would give α = .57. Removing an item from the Rational scale would give α = .65. 

Normality of the rational sub-scale could not be improved. 

The CFA showed that the Intuitive, Avoidant, and Spontaneous factors 

explained a fair amount of the variance. The Rational and Dependent factors explained 

only small amounts of the variances. The Rational and Dependent sub-scales also 

showed problems with the reliability. The Rational scale also had issues with the 

normality. Therefore these two constructs should be used with caution.  

5.3.3 Propensity to Plan 

The Propensity to Plan (PTP) (Lynch et al., 2010) scale has been chosen to be 

part of this study because it measures whether people prefer to plan for the long-term 

or short-term and thus is related with the cultural differences’ dimension LTO of 

Hofstede. The original scale measures the propensity to plan for money and for time, 

but since users of Slim4do not usually have to take money into account during their 

decisions, only the subscale about time is included for the current study. The 

hypothesis is about whether the PTP items indeed measure the two constructs as 

described by Lynch et al. (2010). 

 

Descriptive statistics and styles’ correlations 

The scale consists of twelve items in total, six per sub-scale. Each statement 

has to be rated with a 7-point Likert scale, as advised by Lynch et al. (2010). In Table 

9 the descriptive statistics and inter-correlation for the sub-scales of the PTP scale is 

given. There was a strong positive correlation between the Planning Short-Run and 

Planning Long-Run (r = 0.56) scales. 

 

Table 9: Descriptive statistics and styles’ correlations 

    
Correlation among PTP 

styles 
 

GDMS styles M SD α  Normality 

1. Planning Short-Run 4.44 1.28 .90 .56* Yes 

2. Planning Long-Run 3.14 1.24 .94  Yes 

Note: *p<.01. 

 

The reliability of the scale is given in Cronbach alpha. For both sub-scales the 

reliability was high. Both sub-scales showed a normal distribution.  

In order to get a good model fit in the CFA, the model for the PTP had to be 

slightly adapted by correlating five pairs of errors. However, this makes sense since 

they measured the same thing. The model seemed to fit the data and the explained 

variance by the items was sufficient.  
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5.3.4 Maximization Inventory 

In a recent literature review by Cheek and Schwartz (2016) all eleven published 

maximization measurements have been studied and compared. There has been a lot of 

criticism to the maximization scales, which is why they proposed a two-component model to 

better define maximization. On the one side there is the maximization goal of choosing the 

best, which is about people desiring to make the best decision. On the other hand there is a 

maximization strategy of alternative search in which people search for different alternatives, 

which they compare. For the current study it is most interesting to measure the maximization 

strategy, because the users of Slim4 do not necessarily have the option to choose the best 

option, but they can search for different alternatives and more information without a limit. 

The scale that Cheek and Schwartz propose to use is the Maximization Inventory (MI) by 

Turner et al. (2012). However, the scale consists of 34 items and focuses mostly on consumer 

decision making. Therefore, the items on the scale have been rewritten to be more general and 

applicable for the current study. Also, the subscale of Decision Difficulty seemed to overlap 

with the General Decision Making Style of Loo (2000), therefore this subscale of the MI was 

not included in the current study. See Appendix C for the adapted version of the MI.  

 

Descriptive statistics and styles’ correlations 

The questions were rated with a 5-point Likert scale (Turner et al., 2012). In Table 10 

the descriptive statistics and inter-correlation for the sub-scales of the MI are given. There 

was a positive correlation between the satisficing and alternative search (r = 0.39) sub-scales.  

 

Table 10: Descriptive statistics and styles’ correlations 
    Correlation Maximization and Satisficing  

GDMS styles M SD α  Normality 

1. Satisficing 3.74 0.40 .74 0.39* Yes 

2. Alternative Search 3.24 0.45 .81  Yes 

Note: *p<.05. 

 

The reliability of the scale is given in Cronbach alpha. The reliability was sufficient 

for both sub-scales. Both the satisficing and alternative search sub-scales showed a normal 

distribution. Results of the CFA did not show a good model fit. Also not all items of both sub-

scales explained a sufficient amount of the variance.  

5.3.5 Regret 

The Regret Scale (Schwartz et al., 2002), with only five items, measures the sensitivity 

of an individual to regret. One of the subscales of the General Decision Making Style of Loo 

(2000) measures whether an individual is avoidant to making a decision. Being decision-

avoidant is about how an individual feels before making a decision, while regret is about how 

an individual feels after a decision. Thus these two scales together measure how an individual 

may feel before and after a decision. This decision style is thus an interesting addition to the 

scales.  

 

Descriptive statistics and styles’ correlations 

There were five items. Each item was a statement that had to be rated on a 7-point 

Likert scale (Schwartz et al., 2002). The average regret score was 3.52 (SD = 1.19). The 

reliability of the scale was sufficient, α = .70. The regret scale did show a normal distribution. 

The CFA did not indicate a good model fit. Also not all items explained a sufficient amount 

of the variance. 
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5.3.6 SUS and PU 

Davis (1989) advised to use six questions about ease of use, however for the 

current study the SUS was chosen. The SUS is the most often used scale to measure 

ease of use and the reliability and validity appear to be very high (Sauro, 2011; 

Brooke, 1996). Sauro (2011) used the SUS in 500 evaluations and analyzed data from 

more than 5000 users. The results showed that the SUS is a reliable and valid 

measurement tool. An interesting finding in the study is that there is no relation 

between sample size and reliability and thus the score of the SUS is also reliable for 

small sample sizes. The purpose of the System Usability Scale (Brooke, 1986) is to 

check for perceived usability. The questions of the SUS are alternately positively and 

negatively formulated in order to increase reliability. The SUS score is a score 

between 0 and 100, meaning that the points for the negative questions have to be 

converted into positive points. Finstad (2006) warns that the word ‘cumbersome’ in 

item 8 of the scale can be difficult to understand for non-native English speakers. 

Instead, cumbersome should be explained as ‘awkward’. Thus in the questionnaire the 

word awkward is added between brackets. The SUS consists of ten statements (α= 

.515) which have to be rated on a 5-point Likert scale (1 = Strongly disagree, 7 = 

Strongly agree).  

The Usefulness scale of Davis (1993) was used to measure perceived 

usefulness (PU), because this scale is well-known and often used. The hypothesis is 

about whether the Usefulness items indeed measure the construct as described by 

Davis (1993). The PU scale consists of ten items (α=.906). A 7-point Likert scale was 

used to indicate to what extent the participant agreed to each statement (1= Strongly 

disagree, 7= Strongly agree). For the overall scale a score was calculated between 0-

100 where 0 indicates low usefulness and 100 indicates high usefulness. 

 

Descriptive statistics and styles’ correlations 

In Table 11 the descriptive statistics and inter-correlations for the sub-scales of 

the SUS and Usefulness scales are given. There was not a correlation between the SUS 

and Usefulness scale. This means that a person can have a high SUS score and a low 

Usefulness score for example. 

 

Table 11: Descriptive statistics and styles’ correlations 
    Correlation among scales  

Scales M SD α Usefulness Normality 

1. SUS 65.15 8.43 .52 .19 Yes 

2. Usefulness 79.20 13.70 .91  No 

 

Since the reliability of the SUS is low, it has been investigated what the effect 

of deleting an item would have on Cronbach alpha. Removing an item would increase 

the reliability only to α = .53 and would thus not be beneficial. Only three items 

correlated with the total scale, but the scores were rather low (r(50) = .354, r(50) = 

.389), and r(50)= .366). This might indicate issues with the SUS but it can also be 

because of the small sample size. The SUS did not show a normal distribution. After 

examining the z-scores there was one outlier found. Field (2009) advised to replace the 

outlier with three times the standard deviation to the mean. This indeed improved the 

normality. The normality of the usefulness scale could not be improved. 

The CFA for the SUS did not show a good model fit and the items did not 

explain a sufficient amount of the variance. Also there seemed to be issues with the 

sampling adequacy. Research by Sauro (2011) showed that the SUS is very reliable 

and valid also for small sample sizes and it has been studied often, therefore this is a 
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surprising result. Also the PU did not show a good model fit, and not all items of the scale 

explain a sufficient part of the variance. 

5.3.8 Usage 

In order to understand the program Slim4, the investigator followed two trainings in 

Slim4. After following the training the investigator created a model of the process of working 

with Slim4 and a division of the different features into support levels (contain confidential 

data and therefore are not included in this thesis). Both the model and the division of the 

different features were checked by the trainer (in order to make sure that the investigator had 

a clear understanding of Slim4). 

The usage data was either recorded during the observation or self-reported during the 

questionnaire. The data recorded during the observational study consisted of the number of 

tasks and types of tasks the planner worked on and whether Slim4 was used to complete the 

task. If Slim4 was used, the investigator recorded the time that it was used. Also, the 

investigator tallied which features and screens of Slim4 were used and whether the planner 

made any changes to the forecast or order advice. If the planner interacted with someone else 

via telephone, e-mail, or face-to-face interaction it was also written down. Sometimes the 

participant gave some extra explanation to the investigator and that was also noted. 

The recorded data from both the observational and self-reported studies were 

combined into different usage variables. The use of the different support levels was calculated 

by adding the number of times the features belonging to the support level were used. The 

observed duration of use was calculated by dividing the amount of time the user spent in 

Slim4 of an average work day of 8 hours. The observed extent to which the system is used 

was calculated by adding the number of articles and orders the participant looked at and how 

many changes were made. The average observed extent to which system is used to carry out 

task was calculated by adding the number of orders and articles the user looked at, and that 

was divided by the time the user spent in Slim4. The three observed types (face-to-face, via e-

mail, and via telephone) of contact were combined into one observed contact variable, for 

which it was calculated how much it would be on an average working day of 8 hours. In order 

to increase the usability of the scores they were divided by the maximum and then multiplied 

by 100 in order to have a percentage.  

 

Descriptive statistics and styles’ correlations 

In Table 12 the descriptive statistics and inter-correlations for the observational and 

self-reported items and combinations of items measuring the system usage are given. The 

support levels 0, 1, and 2 are measured by a self-reported and observational method. As can 

be seen there are no correlations between the self-reported and observational data for the 

support levels meaning that those should be treated as different variables.  

 

Table 12: Descriptive statistics and styles’ correlations of the usage types 
  Correlation among usage scales 

Scales M SD α 2 3 4 5 6 7 8 9 10 11 

1. S-R 

frequency use 

(%) 

85.4

3 
8.89 - .08 -.06 

-.52 

** 
-.23 -.04 -.08 -.06 -.06 -.04 -.16 

2. S-R level 0 

(%) 

 

65.2

7 

21.4

9 
.24 1 .15 -.17 .06 .14 -.01 -.17 .29 -.40 -.36 

3. S-R level 1 

(%) 

53.8

6 

19.5

1 
.68  1 -.16 .20 .18 -.19 .34 .25 .07 .31 

4. S-R level 2 

(%) 

17.9

8 

15.5

8 
.96   1 -.29 -.36 .45 -.27 -.33 .03 .08 

5. Obs. 

duration (%) 

18.9

5 
2.53 -    1 

.68 

** 
-.08 

.71 

** 

.67 

** 
.12 .24 
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6. Obs. extent 

system used 

(n) 

223.

43 

198.

49 
.39     1 

-.73 

** 

.63 

** 

.90 

** 
.20 .01 

7. Obs. extent 

system used 

for task (%) 

46.9

3 

33.6

1 
-      1 -.35 

-.59 

** 
-.16 .03 

8. Obs. level 

0 (n) 

115.

10 

126.

55 
-       1 

.51 

** 
.33 .25 

9. Obs. level 

1 (n) 

207.

37 

190.

76 
-        1 .12 -.10 

10. Obs. level 

2 (n) 
0.90 3.50 -         1 -.21 

11. Obs. 

contact (n) 

109.

21 

92.3

8 
.28          1 

Note: *p<.05, **p<.01. Obs. means observed data, and S-R means self-

reported data 

 

Normality 

Table 13: Normality of the usage scales 
 S-W test Skewness Kurtosis Normal? 

Self-Reported frequency of use SW = .69, df = 50, p < .01 -1.05 (SE = 0.34) 3.27 (SE = 0.66) No 

Self-Reported level 0 SW = .95, df = 29, p = .16 –0.55 (SE = 0.43) 0.15 (SE = 0.85) Yes 

Self-Reported level 1 SW = .94, df = 29, p = .08 –0.00 (SE = 0.43) -1.34 (SE = 0.85) Yes 

Self-Reported level 2 SW = .68, df = 29, p < .01 2.09 (SE = 0.43) 5.17 (SE = 0.85) No 

Observed duration SW = .93, df = 30, ns 0.87 (SE = 0.43) -1.13 (SE = 0.83) Yes 

Observed extent system used SW = .96, df = 30, ns 0.16 (SE = 0.43) -0.73 (SE = 0.83) Yes 

Observed extent system used for 

task 
SW = .98, df = 30, ns 0.15 (SE = 0.43) -0.21 (SE = 0.83) Yes 

Observed level 0 SW = .97, df = 30, ns -0.59 (SE = 0.43) 0.47 (SE = 0.83) Yes 

Observed level 1 SW = .98, df = 30, ns 0.29 (SE = 0.43) -0.46 (SE = 0.83) Yes 

Observed contact SW = .98, df = 30, ns 0.16 (SE = 0.43) 0.91 (SE = 0.83) Yes 

 

In Table 13 the results of the S-W test for normality for the usage scales can be 

found. Not all usage types were normally distributed. For these usage types, first z-

scores were examined in order to find outliers. These outliers were replaced by adding 

three times the standard deviation to the mean. Removing an outlier did improve the 

observed duration of use. After that the transformations as advised by Field (2009) 

were examined. For the observed extent to which system is used, the observed use of 

level 1 support and observed contact a square root transformation improved the 

normality. For the observed extent to which system is used to carry out a task and for 

the observed level 0 support, a logarithmic transformation improved the normality. 

5.4 Procedure 

In this section the procedure is described for both the observational and 

questionnaire study. A part of the participants only participated in the observational 

study, a part only in the questionnaire study and a part in both. 

5.4.1 Observational study 

After participants were informed about the research study via an employee of 

Slimstock, the investigator contacted the participant by e-mail to make an appointment 

for the observation. The investigator explained shortly in the e-mail that an 

observational study would be performed in which the investigator would tally which 

features of Slim4 were used and that the time would be recorded. The observation took 

place at the normal workplace of the participant and during a normal work-day. The 

investigator explained that the purpose of the study was to improve the product Slim4 

and for a research study. The participants were told to just perform their normal tasks 
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and that they could just ignore the investigator. The investigator recorded the time that the 

participant used Slim4 and tallied the number of screens and features that were used. Even 

though participants were asked to not explain their behavior, they sometimes chose to explain 

what they were doing and those explanations were written down by the investigator. During 

the lunch break participants often shared more information about their usage with Slim4, this 

was also noted by the investigator. Eight observations took a complete working day. The 

other 22 observations took approximately half a working day, about three hours. After the 

observation the investigator thanked the participant for participating and asked the participant 

whether they would be willing to fill in a questionnaire.  

For three observations (Sweden, France and Italy) it was not feasible to do the 

observational study at the workplace of the participant and therefore TeamViewer was used. 

The exact same procedure was followed. Observations via TeamViewer were approximately 

three hours per observation.  

5.4.2 Questionnaire 

After the observational study participants were invited via e-mail to fill in a 

questionnaire. The employees of Slim4 asked customers who did not want to participate in the 

observational study whether they would be willing to fill in a questionnaire. The questionnaire 

was sent to users as a link to a Google Form that they could fill out at their leisure, with the 

requirement that it would be filled in at their workplace. The description of the questionnaire 

emphasized that the questionnaire answers would be treated confidentially and that it would 

take about fifteen minutes to fill in.  

The questionnaire started with some general questions, such as age, birthplace, where 

the participant worked, and how long the participant had been using Slim4. The second part 

was later added to the questionnaire, because it became clear that it would not be possible 

anymore to do enough observations. This part was about the self-reported usage of Slim4. It 

consisted of questions about how often the participant uses certain features of Slim4 and how 

often the participant makes changes to the forecast and the order advice. The third part 

consisted of the SUS and Usefulness scales. These scales were put first and right after the 

usage questions, because the participant would then be thinking more in depth about Slim4. 

The fourth part consisted of the decision styles scales. These questions were deliberately put 

after the usage, SUS and usefulness scales, because it was important that the participant 

would fill in these questions about how they make decisions with Slim4. Participants were 

also instructed to think about their decision making while using Slim4. The first decision 

styles questionnaire was the GDMS, because it was the longest scale with 25 items. If this 

scale was used as the last scale then it could have been an unpleasant surprise for the 

participant having to fill in such a long scale. The second scale was a shorter scale, the 

Propensity to Plan with 12 items. The third scale was again a longer scale, the MI and had 22 

items. The last scale was the Regret scale and consisted of only five items. The final question 

was whether the participant still had any other comments, questions or concerns.  

5.5 Statistical Analyses 

For each sub-question as described in section 3, the statistical analysis is explained.  

5.5.1 Countries and usage  

One-way between subjects ANOVA tests were conducted to compare the effect of 

country on the self-reported and observed usage types. For the self-reported frequency there 

was only one participant for both Italy and Sweden, therefore these were not used in the 

analysis. For the self-reported use of level 0, level 1 and level 2 support, there was only one 

participant per country in the countries Denmark, Italy and Sweden, therefore these were not 

used in the analysis. Also Spain and France were left out because there were at most three 
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participants per country. For the observed usage types there were no participants or 

only one participant per country in the countries Italy, the UK, Sweden, Spain, and 

France, therefore these were not included in the analysis of the observed usage types.  

5.5.2 Linear regression analyses 

Linear regression analysis was used to test if the cultural dimension scores 

significantly predicted the usage of which there were significant (p < .05) differences 

between the countries. Only data for the countries for which there was a difference in 

usage were selected for each usage type. For sub-question four and five also linear 

regression analyses were conducted to test if the cultural dimensions have an effect on 

the decision styles, and whether decision styles have an effect on the perceived ease of 

use, perceived usefulness and the different usage types. Furthermore, the underlying 

assumptions as explained by Field (2009) were examined in order to generalize the 

findings. First is checked whether the variables are continuous. The second 

assumption is about whether there are non-zero variances. Then tests were performed 

to see if the data met the assumption of collinearity. The fourth assumption is 

heteroscedasticity, which is checked by looking at the plots. The fifth assumption is 

whether there are independent errors, by checking the Durbin-Watson test. The last 

assumption was whether there is a linear relationship and this was checked by looking 

at the partial plot. 

5.5.3 Influence of SUS and PU on usage types 

For each of the usage types a multiple regression analysis is performed in 

SPSS. The usage types are the dependent variables and the SUS and PU are entered as 

the independent variables.  

5.5.4 Path analyses 

Path analyses are performed with the AMOS 22 statistical package on the 

cultural dimensions, the overall scores for the decision styles, the overall SUS and 

Usefulness scores, and self-reported and observed usage of Slim4. Maximum 

likelihood parameter estimation was chosen over other estimation methods, because 

the data was distributed normally. This method was based on the tutorial by Crowson 

(2015). To check for model fit, different measures were selected from Hooper, 

Coughlan & Mullen (2008). The selected tests were: Chi-square fit, RMSEA (less than 

.08 indicates a good fit), AGFI (equal or higher than 90 indicates a good fit), and CFI 

(higher than .95 indicates a good fit). Either there were relations added based on 

modification indexes, or relations and/or constructs were removed based on the 

regression weights that were extremely non-significant. 

During the observations the investigator took notes of the behavior of the 

participant, about comments that the participant made and about the interaction with 

Slim4. Most of the data about the interaction with Slim4 has been used in the 

quantitative data analysis. However, for some interactions it was not possible to 

include in the quantitative analysis. These notes were all combined with the comments 

and other behavior notes that the investigator took. The investigator looked at the 

workplace and which colleagues were sitting close to the participant. Whether the 

manager was sitting near the participant or had his/her own office and whether he/she 

would help the participant often. Also the investigator noted whether the marketing 

and sales department was sitting near the planner or how they had contact. For the 

models found with the path analyses there was looked into the qualitative results 

whether these results would defend the models. The result of this analysis is reported 

as the post-hoc qualitative analyses.
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6. Results 

In this section for each sub-question the results of the data analysis are given. In the 

next section, the Discussion, the interpretation of these results is further described.  

6.1 Usage and Countries 

This section answers the first sub-question: Between which countries and which usage 

types are there significant differences? 

One-way between subjects ANOVA tests were conducted to compare the effect of 

country on the self-reported and observed usage types. The results of these tests can be found 

in Table 14. The last column shows whether there is a significant, marginally significant, 

trend, or non-significant difference found of the usage type in the different countries.  

 

Table 14: Results of one-way between subjects ANOVA tests for countries and usage types 

 

Netherlands, Belgium, 

Denmark, UK, Spain, 

and France 

Netherlands, 

Belgium, and the 

UK 

Netherlands, Belgium, 

and Denmark 

Difference 

between country 

and usage? 

Self-reported 

frequency of use 
F(5, 42) = 2.75, p = .03   Significant 

Self-reported use of 

level 0 
 

F(2, 18) = 3.07, p = 

.07 
 

Marginally 

significant 

Self-reported use of 

level 1 
 

F(2, 18) = 0.74, p = 

.49 
 Not significant 

Self-reported use of 

level 2 
 

F(2, 18) = 0.04, p = 

.96 
 Not significant 

Observed duration of 

use 
  F(2, 24) = 0.44, p = .65 Not significant 

Observed extent to 

which system is used 
  F(2, 24) = 2.52, p = .10 Trend  

Observed extent to 

which system is used 

to carry out task 

  F(2, 24) = 5.33, p = .01 Significant 

Observed level 0 

support 
  F(2, 24) = 7.23, p < .01 Significant 

Observed level 1 

support 
  F(2, 24) = 0.94, p = .41 Not significant 

Observed level 2 

support 
  F(2, 24) = 0.80, p = .47 Not significant 

Observed contact   F(2, 24) = 3.44, p = .05 Significant  

 

In Table 14 the means for the usage types that were significantly different in different 

countries are given. Hypothesis H1.1 can be accepted for the self-reported frequency of use in 

the Netherlands, Belgium, Denmark, UK, Spain and France, and for the self-reported 

frequency of use of level 0 support in the Netherlands, Belgium and the UK.  
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a b 

Figure 12: Means of the self-reported usage types significantly different in different 

countries. (a)Frequency of use in the Netherlands, Belgium, Denmark, UK, Spain, and 

France (b)Use of level 0 support in the Netherlands, Belgium and the UK 

 

In Figure 13 the means are given for the observed usage types that were 

significant in different countries. Hypothesis H1.2 can be accepted for the observed 

extent to which system is used, observed extent to which system is used to carry out 

task, observed use of level 0 support and the observed contact in the Netherlands, 

Belgium and UK. 

 

  
a b 
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c d 

Figure 13: Means of the observed usage types significantly different in the Netherlands, 

Belgium and Denmark. (a) Extent system to which system is used (b) Extent to which system 

is used to carry out task (c) Usage of level 0 support (d) contact.  

 

For the six usage types where there was a significant result as described above, the 

following sections will proceed with an analysis in order to find out what the reasons are for 

these differences. 

6.2 Usage and Cultural Dimensions 

This section will give the results for the second sub-question: Which cultural 

dimensions of Hofstede explain which usage types?  

In Table 15 the results can be found of the linear regression analyses of cultural 

dimensions on the different usage types that were significantly different in different countries. 

For each result of the analysis is described whether the dimension had a positive or a negative 

linear relationship on the usage type. 

 

Table 15: Results of regression analysis of cultural dimension on the usage 

 

Self-reported 

frequency of 

use 

Self-reported 

use of level 0 

Observed extent 

to which system is 

used 

Observed extent to 

which system is used 

to carry out task 

Observed 

level 0 

support 

Observed 

contact 

PDI Ns Negative Positive Negative Positive Positive 

IDV Positive Ns Positive Negative Ns Ns 

MAS Ns Ns Ns Ns Negative Negative 

UAI Ns Negative Ns Negative Negative Positive 

LTO Ns Negative Positive Negative Positive Ns 

IVR Positive Positive Ns Positive Negative Negative 

PDI+UAI Ns Negative Ns Negative Positive Positive 

 

In Table 16 further results are given of the linear regression analyses that were 

significant or marginally significant.  
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Table 16: Results linear regression dimensions and usage 

  Constant B Constant SE B B SE B Β R2 

Self-reported 

frequency of use 

IDV 54.61 8.55 0.41 0.11 .49*** .24 

IVR 53.87 8.52 0.50 0.13 .49*** .24 

Self-reported use of 

level 0 support 

PDI 112.39 18.18 -1.09 0.43 -.50** .25 

UAI 93.37 12.38 -0.47 0.20 -.48** .23 

LTO 119.92 28.10 -0.82 0.42 -.41* .17 

IVR -86.69 60.32 2.33 0.92 .50** .25 

PDI+UAI 91.03 11.65 -0.27 0.12 .47** .22 

Observed extent to 

which system is 

used 

PDI 22.90 12.79 0.48 0.27 0.34* .12 

IDV -251.47 163.43 3.79 2.09 0.34* .12 

LTO 6.53 18.21 0.55 0.26 0.40** .16 

Observed extent to 

which system is 

used to carry out 

task 

PDI 92.02 6.62 -0.38 0.14 -.47** .22 

IDV 284.70 86.11 -2.67 1.10 -.44** .19 

UAI 88.78 5.79 -0.20 0.08 -.44** .20 

LTO 103.91 9.23 -0.41 0.13 -.53*** .29 

IVR 29.04 25.17 0.73 0.40 .35* .12 

PDI+UAI 83.82 5.00 -0.08 0.04 .35* .12 

Observed level 0 

support 

PDI 30.25 10.29 0.80 0.22 .60*** .36 

MAS 47.87 7.98 0.69 0.26 .47** .22 

UAI 36.44 8.98 0.44 0.12 .59*** .35 

LTO 10.79 14.83 0.81 0.21 .61*** .37 

IVR 187.32 39.19 -1.90 0.62 -.53*** .27 

PDI_UAI 45.12 7.78 0.21 0.07 .53** .28 

Observed contact 

PDI 31.13 9.76 0.46 0.20 .41** .17 

MAS 36.07 6.63 0.58 0.22 .47** .22 

UAI 33.64 8.36 0.27 0.11 .43** .18 

IVR 140.17 34.01 -1.39 0.53 -.46** .21 

PDI+UAI 36.14 6.76 0.16 0.06 .46** .21 

Note: * p < .1 ** p < .05 *** p < .01 

 

After the linear regression analyses, the assumptions were checked in order to 

generalize the findings. All the variables were continuous. The assumption of non-zero 

variances was also met for all variables because the variance in value of all variables 

was substantial. Data for all tests met the assumption of collinearity (Tolerance = 1.00, 

VIF = 1.00). The fourth assumption of heteroscedasticity was met for all analyses. The 

fifth assumption about independent errors was not met for each analysis. There were 

issues for the Self-reported frequency of use and IDV, IVR, the Self-reported use of 

level 0 support and PDI, UAI, LTO, IVR, and PDI+UAI. For each of the analyses the 

partial plot was checked and there were linear relationships, meaning that the last 

assumption was met.  

Hypotheses H2.1, H2.2, H2.3, H2.4, H2.5, H2.6, H2.7 were all met for the 

combinations as given in Table 16. 
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6.3 Simplified TAM model and Usage 

This section provides the results for the third sub-question: Does a simplification of 

the TAM framework, consisting of only the perceived usefulness and perceived usability, 

predict the usage types? 

A multiple regression was run to predict the usage from PU and SUS, as in line with 

the TAM model. In Table 17 the results of the multiple regression analysis can be found. For 

each type of usage the PU and SUS do not predict the usage significantly.  

 

Table 17: Results multiple regression to predict usage from PU and SUS 

Type of usage 
Do PU and SUS predict the 

usage? 

Does PU add to 

the prediction? 

Does SUS add to 

the prediction? 

Self-reported level 0 usage F(2, 26) = 0.322, ns, R2 = .02 Ns Ns 

Self-reported level 1 usage F(2, 26) = 1.512, ns, R2 = .10 Ns Ns 

Self-reported level 2 usage F(2, 26) = 0.531, ns, R2 = .04 Ns Ns 

Self-reported frequency of use F(2, 47) = 0.377, ns, R2 = .02 Ns Ns 

Observed extent system used F(2, 25) = 0.081, ns, R2 = .01 Ns Ns 

Observed duration of use F(2, 25) = 1.082, ns, R2 = .08 Ns Ns 

Observed extent system used for task F(2, 25) = 0.497, ns, R2 = .04 Ns Ns 

Observed contact F(2, 25) = 0.027, ns, R2 = .00 Ns Ns 

Observed level 0 usage F(2, 25) = 0.585, ns, R2 = .05 Ns Ns 

Observed level 1 usage F(2, 25) = 0.213, ns, R2 = .02 Ns Ns 

Observed level 2 usage F(2, 25) = 0.276, ns, R2 = .02 Ns Ns 

 

The multiple regression analysis was repeated for each country instead of on the 

complete sample. This was done in order to investigate whether the PU and SUS did not 

significantly predict the usage types because of the cultural differences. However, still PU and 

SUS did not predict any of the usage types. Hypotheses H3.1, H3.2, and H3.3 have to be 

rejected. 

6.4 Cultural Dimensions and Decision Styles 

The sub-question answered by this section is: Which linear relations exist between 

Hofstede’s cultural dimensions and decision styles? 

 

Table 18: Results linear regression between cultural dimensions and decision styles 

 Rational Intuitive 
Depend

ent 

Spontan

eous 

Avoid

ant 

Planning 

short-run 

Planning 

long-run 

Satisfici

ng 

Maximi

zing 
Regret 

PDI   + ns     - ns - ns - ns 

IDV   + ns       + ns 

MAS - ns - ns        - ns 

UAI    - ns  + ns + ns - ns - ns  

LTO      + ns - ns    

IVR    + ns    + ns + ns  

PDI+

UAI 
  + ns  - ns   - ns + ns  

 

In Table 18 the results for the linear regressions between the scores of the cultural 

dimensions as found by Hofstede (2010) and decision styles are given. None of the relations 

were significant, therefore all hypotheses of sub-question 4 have to be rejected. Furthermore, 

when looking at whether the relations were positive or negative, the following hypotheses can 

be partly accepted: H4.1: PDI has a positive influence on the dependent decision style. 

H4.11: UAI has a positive influence on the planning short-run decision style. H4.12: UAI has 

a positive influence on the planning long-run style. H4.15: LTO has a positive influence on 

the planning short-run style. H.17: IVR has a positive influence on the spontaneous style. 

H4.18: IVR has a positive influence on the satisficing style. H4.19: IVR has a positive 
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influence on the Maximizing style. H4.20: PDI and UAI have a positive influence on the 

dependent style. H4.23: PDI and UAI have a positive influence on the maximizing style. 

6.5 Decision Styles and Usage, Ease of Use and Usefulness 

In this section the results are described for the fifth sub-question: Which linear 

relations exist between decision styles and PU, SUS, and usage types? 

In Table 19 the results can be found of the linear regression analyses of the 

effect of decision styles on the different usage types that were significantly different in 

different countries. For each result of the analysis is included whether the dimension 

had a positive (+) or a negative (-) linear relation on the usage type. As can be seen 

there were only five significant relations.  

 

Table 19: Results linear regression analyses to the effect of decision styles on the 

different usage types that were significantly different in different countries 

 

Self-reported 

frequency of 

use 

Self-reported 

use of level 

0 

Observed extent 

to which system 

is used 

Observed extent to 

which system is used 

to carry out task 

Observed 

level 0 

support 

Observed 

contact 

Rational + ns + ns - ns + ns - * - ns 

Intuitive + ns + ns + ns - ns + ns + ns 

Dependent + ns + ns + ns - ns + ns - ns 

Spontaneous + ns + ns + ns - ns + ** - ns 

Avoidant - ns - ns + ns - ns + ns - ns 

Planning 

short-run 
- ns + ns 

- ns + ns - * - ns 

Planning 

long-run 
- ns - ns 

- ns + ns - ns - * 

Satisficing - ns - ns - ns + ** - ns - ns 

Maximizing - ns - ns - ns + ns + ns + ns 

Regret + ns + ns + ns - ns - ns - ns 

Note: * p < .1 ** p < .05  

 

In Table 20 the results for the linear regression analyses of the effect of decision styles 

on the PU and SUS are given. For each result of the analysis is included whether the 

dimension had a positive (+) or a negative (-) linear relation on the usage type. Only the 

rational and satisficing styles had an effect on the PU. 

 

Table 20: Results linear regression analyses to the effect of decision styles on 

perceived usefulness and the system usability scale 
 PU Results SUS Results 

Rational - H5.11 + * - H5.21 + ns 

Intuitive + H5.12 - ns + H5.22 - ns 

Dependent - H5.13 - ns - H5.23 - ns 

Spontaneous + H5.14 + ns + H5.24 + ns 

Avoidant + H5.15 - ns + H5.25 - ns 

Planning short-run + H5.16 - ns + H5.26 - ns 

Planning long-run + H5.17 - ns + H5.27 + ns 

Satisficing + H5.18 + ** + H5.28 + ns 

Maximizing - H5.19 - ns - H5.29 + ns 

Regret + H5.20 - ns + H5.30 - ns 

Note: * p < .1 ** p < .01  
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The significant results of Table 19 and  

In Table 20 the results for the linear regression analyses of the effect of decision styles 

on the PU and SUS are given. For each result of the analysis is included whether the 

dimension had a positive (+) or a negative (-) linear relation on the usage type. Only the 

rational and satisficing styles had an effect on the PU. 

 

Table 20 are further described in Table 21. After the linear regression analyses, the 

assumptions were checked in order to generalize the findings. All the variables were 

continuous. The assumption of non-zero variances was also met for all variables, because the 

variance in value of all variables was substantial. Data for all tests met the assumption of 

collinearity (Tolerance = 1.00, VIF = 1.00). The fourth assumption of heteroscedasticity was 

met for all analyses. The fifth assumption about independent errors was not met for each 

analysis. There were issues for the combinations of observed level 0 support and the 

spontaneous, planning short-run, rational styles. For each of the analyses the partial plot was 

checked and there were linear relationships, meaning that the last assumption was met. 

Hypotheses H5.1, H5.4, H5.6, H5.7, H5.8, H5.11, and H5.18 were all met for the 

combinations as given in Table 21. 

 

Table 21: Further results of the significant linear regression analyses of decision styles 

on the usage types and PU 

  Constant B Constant SE B B SE B Β R2 

Observed extent to 

which system is 

used to carry out 

task 

Satisficing  27.75 20.30 0.68 0.29 0.43 .19** 

Observed level 0 

support 

Rational 147.32 40.33 -1.14 0.56 -0.39 .15* 

Spontaneous 40.50 12.49 0.52 0.25 0.39 .15** 

Planning 

short-run 
85.40 11.97 -0.35 0.20 -0.35 .12* 

Observed contact 
Planning 

long-run 
61.75 7.55 -0.37 0.19 -0.37 .14* 

Perceived 

Usefulness 

Rational 51.00 16.60 0.41 0.23 0.27 .27* 

Satisficing 41.09 13.49 0.57 0.20 0.43 .18*** 

Note: * p < .1 ** p < .05 *** p < .01 

6.6 Path Analyses Models 

This section will answer the question: Which combination of cultural dimensions, 

decision styles, usability and usefulness predict which type of usage with a good model fit? 

In Table 22 the result of the path analyses is given. A ‘yes’ means that it was possible 

to build a model with a good model fit, based on the combination of the dimension and usage 

type. A ‘no’ means that it was not possible to build a model with a good model fit, these are 

not further discussed. The models for which it was possible to find a good model fit are 

described in the next sections. 

 

Table 22: Results of path analyses 
 PDI IDV MAS UAI LTO IVR PDI+UAI 

Self-reported frequency of use  Yes    No  

Self-reported use of level 0 No   No  Yes  No No  

Observed extent to which system is used Yes No   No    

Observed extent to which system is used to carry out task No No  Yes No Yes Yes 

Observed level 0 support Yes  Yes Yes No Yes Yes 

Observed contact Yes  No Yes  No No 
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6.5.1 Self-reported frequency of use 

A path analysis was conducted based on data from 39 participants on the 

Individualism Index, the overall scores for the Regret and Dependent decision making 

styles, the overall SUS and Usefulness scores, and the response to the frequency of use 

of Slim4.  

Overall the data did not seem to fit the model, χ
2
 (5, N = 39) = 5.14, ns, 

RMSEA (.09), AGFI (.78), CFI (.72). Post-hoc modifications were necessary. These 

were done based on the significance level of the regression weights.  

 
Figure 14: Final model IDV and Self-reported frequency of use 

 

The final model is shown in Figure 14. Next to the arrows the standardized 

regression weights are given. Significant relations (p < .05) are indicated in bold and 

italic. The dependent style had to be removed. Overall the data did seem to fit the 

model, χ
2
 (3, N = 39) = 1.27, ns, RMSEA (.00), AGFI (.94), CFI (1.00).  

6.5.2 Self-reported use of level 0 support 

A path analysis was conducted based on data from 29 participants on the Long-

Term Orientation Index, the overall scores for the Planning Long-Run and Short-Run 

styles, the overall SUS and Usefulness scores, and the response to the usage of level 0 

support.  

Overall the data did not seem to fit the model, χ
2
 (4, N = 29) = 10.78, p < .05, 

RMSEA (.25), AGFI (.48), CFI (.00). Post-hoc modifications were necessary. These 

were done based on the Modification Indices and on the significance level of the 

regression weights.  

 
Figure 15: Final model LTO and Self-reported use of level 0 support 
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The final model is shown in Figure 15. Next to the arrows the standardized regression 

weights are given. Significant relations (p < .05) are indicated in bold and italic. Overall the 

data did seem to fit the model, χ
2
 (2, N = 29) = 0.93, ns, RMSEA (.00), AGFI (.90), CFI 

(1.00).  

6.5.3 Observed extent to which system is used 

A path analysis was conducted based on data from 26 participants on the Power 

Distance Index, the overall scores for the Dependent, Satisficing, Regret, and Maximizing 

styles, the overall SUS and Usefulness scores, and observed extent to which system is used.  

Overall the data did not seem to fit the model, χ
2
 (9, N = 26) = 32.19, p < .01, RMSEA 

(.32), AGFI (.17), CFI (.30). Post-hoc modifications were necessary. These were done based 

on the Modification Indices and on the significance level of the regression weights.  

Figure 16: Final model PDI and Observed extent to which system is used 

 

The final model is shown in Figure 16. The Maximizing and Dependent styles are 

removed. Next to the arrows the standardized regression weights are given. Significant 

relations (p < .05) are indicated in bold and italic. Overall the data did seem to fit the model, 

χ
2
 (1, N = 26) = 0.11, ns, RMSEA (.00), AGFI (.97), CFI (1.00).  

6.5.4 Observed extent to which system is used for task 

A path analysis was conducted based on data from 26 participants on the Uncertainty 

Avoidance Index, the overall scores for the Spontaneous, Maximizing, Satisficing, Planning 

Short-Run and Long-Run styles, the overall SUS and Usefulness scores, and observed extent 

to which system is used to carry out task.  

Overall the data did not seem to fit the model, χ
2
 (13, N = 26) = 31.69, p < .01, 

RMSEA (.24), AGFI (.26), CFI (.12). Post-hoc modifications were necessary. These were 

done based on the significance levels of the regression weights.  

 
Figure 17: Final model UAI and Observed extent to which system is used to carry out 

task 

The final model is shown in Figure 17. The Spontaneous and Maximizing styles are 

removed. Next to the arrows the standardized regression weights are given. Significant 
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relations (p < .05) are indicated in bold and italic. Overall the data did seem to fit the 

model, χ
2
 (1, N = 26) = 0.09, ns, RMSEA (.00), AGFI (.98), CFI (1.00). 

Another path analysis was conducted based on data from 26 participants on the 

Indulgence versus Restraint Index, the overall scores for the Satisficing, Maximizing, 

and Spontaneous styles, the overall SUS and Usefulness scores, and observed extent to 

which system is used to carry out task.  

Overall the data did not seem to fit the model, χ
2
 (9, N = 26) = 25.70, p < .01, 

RMSEA (.27), AGFI (.26), CFI (.16). Post-hoc modifications were necessary. These 

were done based on the significance levels of the regression weights.  

 
Figure 18: Final model IVR and Observed extent to which system is used to carry out 

task 

The final model is shown in Figure 18. The Spontaneous and Maximizing 

styles are removed. Next to the arrows the standardized regression weights are given. 

Significant relations (p < .05) are indicated in bold and italic. Overall the data did 

seem to fit the model, χ
2
 (1, N = 26) = 0.09, ns, RMSEA (.00), AGFI (.98), CFI (1.00).  

Another path analysis was conducted based on data from 26 participants on the 

combination of Power Distance Index and Uncertainty Avoidance Index, the overall 

scores for the Satisficing, Maximizing, Avoidant and Dependent styles, the overall 

SUS and Usefulness scores, and observed extent to which system is used to carry out 

task.  

Overall the data did not seem to fit the model, χ
2
 (9, N = 26) = 25.70, p < .01, 

RMSEA (.27), AGFI (.26), CFI (.16). Post-hoc modifications were necessary. These 

were done based on the significance levels of the regression weights. 

 
Figure 19: Final model combination of PDI+UAI and Observed extent to which 

system is used to carry out task 

 

The final model is shown in Figure 19. The Dependent and Maximizing styles 

are removed. Next to the arrows the standardized regression weights are given. 

Significant relations (p < .05) are indicated in bold and italic. Overall the data did 

seem to fit the model, χ
2
 (2, N = 26) = 0.21, ns, RMSEA (.00), AGFI (.98), CFI (1.00).  
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6.5.5 Observed use of level 0 support 

A path analysis was conducted based on data from 26 participants on the Power 

Distance Index, the overall scores for the Dependent, Satisficing, Regret, and Maximizing 

styles, the overall SUS and Usefulness scores, and observed use of level 0 support. 

Overall the data does not seem to fit the model, χ
2
 (9, N = 26) = 32.19, p < .01, 

RMSEA (.32), AGFI (.17), CFI (.43). Post-hoc modifications were necessary. These were 

done based on the significance level of the regression weights.  

 
Figure 20: Final model PDI and Observed use of level 0 support 

 

The final model is shown in Figure 20. The Maximizing, Regret and Dependent styles 

are removed. Next to the arrows the standardized regression weights are given. Significant 

relations (p < .05) are indicated in bold and italic. Overall the data did seem to fit the model, 

χ
2
 (1, N = 26) = 0.34, ns, RMSEA (.00), AGFI (.93), CFI (1.00).  

Another path analysis was conducted based on data from 26 participants on the 

Masculinity Index, the overall scores for the Intuitive, Regret, and Rational styles, the overall 

SUS and Usefulness scores, and observed use of level 0 support. 

Overall the data does not seem to fit the model, χ
2
 (6, N = 26) = 17.67, p < .01, 

RMSEA (.28), AGFI (.25), CFI (.49). Post-hoc modifications were necessary. These were 

done based on the significance level of the regression weights.  

 
Figure 21: Final model MAS and Observed use of level 0 support 

 

The final model is shown in Figure 21. The Intuitive and Regret styles are removed. 

Next to the arrows the standardized regression weights are given. Significant relations (p < 

.05) are indicated in bold and italic. Overall the data did seem to fit the model, χ
2
 (1, N = 26) 

= 0.07, ns, RMSEA (.00), AGFI (.99), CFI (1.00).  

Another path analysis was conducted based on data from 26 participants on the 

Uncertainty Avoidance Index, the overall scores for the Spontaneous, Maximizing, 

Satisficing, Short-run and Long-run planning styles, the overall SUS and Usefulness scores, 

and observed use of level 0 support. 

Overall the data did not seem to fit the model, χ
2
 (13, N = 26) = 31.69, p < .01, 

RMSEA (.24), AGFI (.26), CFI (.51). Post-hoc modifications were necessary. These were 

done based on the significance level of the regression weights.  
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Figure 22: Final model UAI and Observed use of level 0 support 

 

The final model is shown in Figure 22. The Spontaneous, Maximizing and 

Planning Long-Run are removed. Next to the arrows the standardized regression 

weights are given. Significant relations (p < .05) are indicated in bold and italic. 

Overall the data did seem to fit the model, χ
2
 (3, N = 26) = 0.91, ns, RMSEA (.00), 

AGFI (.93), CFI (1.00).  

Another path analysis was conducted based on data from 26 participants on the 

Indulgence versus Restraint Index, the overall scores for the Satisficing, Maximizing 

and Spontaneous styles, the overall SUS and Usefulness scores, and observed use of 

level 0 support. 

Overall the data did not seem to fit the model, χ
2
 (6, N = 26) = 5.99, ns, 

RMSEA (.00), AGFI (.70), CFI (1.00). Post-hoc modifications were necessary. These 

were done based on the significance level of the regression weights. 

 
Figure 23: Final model IVR and Observed use of level 0 support 

 

The final model is shown in Figure 23. The Maximizing style is removed. Next to the arrows 

the standardized regression weights are given. Significant relations (p < .05) are indicated in 

bold and italic. Overall the data did seem to fit the model, χ
2
 (2, N = 26) = 0.28, ns, RMSEA 

(.00), AGFI (.97), CFI (1.00).  

Another path analysis was conducted based on data from 26 participants on the 

combination of Power Distance Index and Uncertainty Avoidance Index, the overall 

scores for the Satisficing, Maximizing, Avoidant and Dependent styles, the overall 

SUS and Usefulness scores, and observed use of level 0 support. 

Overall the data did not seem to fit the model, χ
2
 (9, N = 26) = 25.70, p < .01, 

RMSEA (.27), AGFI (.26), CFI (.42). Post-hoc modifications were necessary. These 

were done based on the significance level of the regression weights.  
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Figure 24: Final model combination of PDI and UAI and Observed use of level 0 

support 

 

The final model is shown in Figure 24. The Maximizing, Avoidant and Dependent 

styles are removed. Next to the arrows the standardized regression weights are given. 

Significant relations (p < .05) are indicated in bold and italic. Overall the data did seem to fit 

the model, χ
2
 (1, N = 26) = 0.27, ns, RMSEA (.00), AGFI (.95), CFI (1.00). 

6.5.6 Observed contact 

A path analysis was conducted based on data from 26 participants on the Power 

Distance Index, the overall scores for the Dependent, Satisficing, Regret, and Maximizing 

styles, the overall SUS and Usefulness scores, and observed contact. 

Overall the data did not seem to fit the model, χ
2
 (9, N = 26) = 32.19, p < .01, RMSEA 

(.32), AGFI (.17), CFI (.11). Post-hoc modifications were necessary. These were done based 

on the Modification Indices and on the significance level of the regression weights. 

 
Figure 25: Final model PDI and Observed Contact 

 

The final model is shown in Figure 25. The Maximizing and Dependent styles are 

removed. Next to the arrows the standardized regression weights are given. Significant 

relations (p < .05) are indicated in bold and italic. Overall the data did seem to fit the model, 

χ
2
 (1, N = 26) = 0.11, ns, RMSEA (.00), AGFI (.97), CFI (1.00).  

Another path analysis was conducted based on data from 26 participants on the 

Uncertainty Avoidance Index, the overall scores for the Spontaneous, Satisficing, 

Maximizing, Planning Short-Run and Long-Run styles, the overall SUS and Usefulness 

scores, and observed contact. 

Overall the data did not seem to fit the model, χ
2
 (13, N = 26) = 31.69, p < .01, 

RMSEA (.24), AGFI (.26), CFI (.28). Post-hoc modifications were necessary. These were 

done based on the Modification Indices and on the significance level of the regression 

weights.  
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Figure 26: Final model UAI and Observed Contact 

 

The final model is shown in Figure 26. The Spontaneous, Maximizing, 

Planning Short-Run and Long-Run styles are removed. Next to the arrows the 

standardized regression weights are given. Significant relations (p < .05) are indicated 

in bold and italic. Overall the data did seem to fit the model, χ
2
 (1, N = 26) = 0.42, ns, 

RMSEA (.00), AGFI (.92), CFI (1.00). 

6.5.7 Post-hoc qualitative analyses 

The first model in which the PDI predicts the observed extent system used is in 

line with the qualitative results. In the culture with the higher power distance, 

Belgium, the planners rely on their manager and ask the manager a lot of questions. 

The planners do feel like they have a lot of responsibility, but their managers actually 

are responsible. A quote of a Belgian planner: “In the beginning it did feel like 

responsibility and it made me nervous, but it is a routine now, and it is just based on 

history”. Therefore they do not have regret or have to be worried about making 

decisions. The Danish and Dutch users fit the satisficing style. They use the level 0 

support less and make decisions based on the advice of Slim4.  

The next three models predict the extent to which system is used to carry out a 

task. Denmark and the Netherlands have a low UAI, a high IVR, and a low 

combination of PDI and UAI. Therefore these planners have a higher satisficing 

decision style in these countries according to the models compared to the Belgian 

users. The Danish and Dutch users used Slim4 not only as a FSS, but also as a support 

system during their other tasks, for example as a search engine. A quote of a Dutch 

user: “I use Slim4 as a search engine, because the supplier and article code are all 

there”.  

There are six models predicting the level 0 support. In the quantitative analysis 

it was found that participants from Belgium used level 0 support less often than 

Denmark and the Netherlands. During the observations it was clear that the Belgian 

users changed the advice given by Slim4, which is a change to the level 0 support. 

When asked why they did that the answer was often that they had experience and 

therefore knew and had a feeling that it should be lower. The effect of this was that 

they had a lot of out-of-stocks meaning that they had to ask the supplier whether an 

order could be delivered earlier. The Dutch and Danish users also changed the orders 

based on intuition. However, it seemed like they tried to find a reason for why the 

advice of Slim4 would be incorrect and they would try to solve it, which is in line with 

the model in which MAS predicts the Rational style. Furthermore, making so many 

changes to the advice of Slim4 could mean that the Belgian planners did not trust the 

advice as much as the Dutch and Danish planners due to their high uncertainty 

avoidance. The participants of the observations were asked during an informal talk to 

rate their trust with a grade from 1 to 10, where 10 is the best. The Belgian users rated 

their trust of Slim4 on average as 7.90 (SD = 0.57), the Dutch as 7.25 (SD = 1.29) and 
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the Danish users as 8.00 (SD = .93). These scores are not very different and not in line with 

the results.  

The dimensions PDI and UAI (and from the regression analyses: IVR) seemed to have 

an influence on the contact while interacting with Slim4. This was also found in the 

qualitative results. The Belgian culture has a higher UAI and PDI than the Dutch and Danish 

culture. Belgian managers always had their own office or were sitting clearly separated from 

the planners and the planners were always sitting close to each other. The power distance also 

was observable by the way the managers provided the planners with tasks, asked how the 

tasks were going, and in the way they provided guidance. In one company the planners even 

had to ask permission of their managers if they wanted to order for more than a certain 

amount of money. This increased the amount of contact the participants needed before 

making a decision, because they often asked their manager. In the Netherlands there was a 

key-user in each company but he/she was part of the team and each planner had his/her own 

tasks and responsibilities without having to report to the manager. The interaction between 

planner and manager in the Netherlands was more as if they were colleagues. A quote of a 

Dutch planner illustrates how the Dutch planners see the power distance: “I don’t care 

whether I am talking to you or with the CEO, I don't care about hierarchy”. In Denmark the 

planners clearly had their own tasks and the managers were doing other tasks and did not 

interfere with the planners. The planners of the first company in Denmark even got a 

managing role over the people of the warehouse. In the second company the direct boss of the 

planners was the CEO. However the second company was quite small. In Denmark the 

planners seemed to feel like they did not need to make contact with others before making a 

decision. 

When talking with the planners they did not seem to care about the ease of use of 

Slim4. They did often say that some features were missing. The usefulness of Slim4 seemed 

to be more important and overshadows the ease of use. Furthermore, all users followed 

trainings. Most of the planners followed training from a consultant from Slimstock, but also 

some from a colleague. 

In most models the usefulness and usage type have a positive relation. All users of 

Slim4 reported that they did like working with Slim4. They gave different reasons. For 

example a planner from the Netherlands said that he liked that all the information is stored in 

one place. Each planner did seem to see the usefulness of the system. This may be because of 

the marketing strategy of Slim4, which tells users that Slim4 is known for lowering the 

amount of stock on-hand. The CEO of a Danish company enjoyed the results of Slim4 so 

much that he even said: "I love Slimstock, I want stickers that say that". Therefore the 

usefulness is probably seen as a fact by the planners, and they see the usage as mandatory. As 

a Belgian user said: “The use of Slim4 is mandatory, because I do not know how I can make 

orders in a different way”.  
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7. Discussion 

For each of the sub-questions a discussion is written about what the results mean and 

how they should be interpreted. In the last section of this section the overall limitations and 

future research ideas are described. 

7.1 Usage and countries 

To answer the question of how the usage of Slim4 is different in different cultures 

there are several constructs that appeared to be different: the frequency of use, the use of level 

0 support, the extent to which system is used, the extent to which system is used to carry out 

tasks, and the contact that the users have with other people. It might be that the other usage 

types may also show differences between countries when tested with a sample from other 

countries.  

An interesting finding is that only the usage of level 0 support was significantly 

different between countries for both the observed and self-reported data. The usage of level 1 

and 2 support for both observed and self-reported data was not significant. Especially level 2 

support was not used very often by the participant with an average of 17.98% (SD = 15.58) of 

the users stating in the self-reported data to use it and it has been observed that on average 

people use level 2 support 0.90 (SD = 3.50) times per day. For the level 0 support there was 

an average of 65.27% (SD = 21.49) of the users stating in the self-reported data to use it and 

for the level 1 support there was an average of 53.86% (SD = 19.51). It has been observed 

that on average people use level 0 support 115.10 (SD = 126.55) times per day and level 1 

support 207.37 (SD = 109.76) times per day. These averages seem to explain why level 2 

support was not significantly different in the different countries: because it is not used 

enough. Why only level 0 support is significantly different between the countries could be 

because level 0 support is not necessary for normal basic everyday use of Slim4, and thus 

people in different countries might find it necessary to use it or not based on their cultural 

dimensions for instance. Level 1 support is necessary to use for normal basic everyday use of 

Slim4, without using level 1 support there is not a lot to do with Slim4. Level 2 support is 

often only used by more experienced users or users who want more information.  

Interesting was that Belgian users used level 0 more than Dutch and Danish users 

during the observations, while the self-reported data showed results the other way around; 

Danish and Dutch users reported to use level 0 support more often than Belgian users. The 

reason for this is unclear. It may be that the Belgian users have the idea that if they use level 0 

support it is an exception and that it does not happen as often as it actually happens. 

7.2 Cultural Dimensions and usage 

The results showed that there indeed are linear relations between dimensions and 

usage types. Each dimension had at least two significant relations with two usage types. This 

means that cultural dimensions might be the cause for the differences between countries in the 

usage. An interesting result was that the individualism dimension showed a significant 

relation with the self-reported frequency of use, observed extent to which system is used, and 

the observed extent to which system is used to carry out task. The countries included in this 

study were all individualistic countries, except for Spain which has an individualism score of 

51 (Hofstede, 2010), which means that the culture is neither collectivistic nor individualistic.  

The analysis was a correlational analysis. Like many studies in this field, it is 

important to note that correlation does not imply causation. Therefore the results should not 

be taken to mean that that they indicate a correlation. An experimental setup could be 

invented in order to test whether cultural dimensions actually predict the usage. An example 

could be by priming the user to be more uncertainty avoidant or to be long-term oriented. So, 
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to answer the sub-question of which cultural dimensions of Hofstede are possible 

reasons for the differences in usage between cultures: all cultural dimensions may be a 

possible reason for the differences.  

7.3 Simplified TAM model and Usage 

To answer the question whether a simplification of the TAM consisting of only 

the perceived usefulness and perceived usability predicts the usage of a system, the 

answer for the current study is no. For each of the usage types both the SUS and PU 

do not significantly predict the usage. The cultural diversity of the sample was not an 

explanation for these results. The analysis was repeated for parts of the sample with 

participants from only one country and again none of the results were significant.  

 The first reason for non-significant results may be because there were 

problems with both the SUS and PU scales. Perhaps with a bigger sample the results 

may be different. However, it may also be that it is really necessary to add attitude into 

the model or other constructs which may have an impact. As described in section 2.5 

there are several other constructs that may be needed to add to the model to predict the 

usage. For example the voluntariness may be an important construct. Using Slim4 is 

for most users not mandatory, but since they need some assistance with making 

decisions they have to use it otherwise they will have to make decisions based on 

nothing. The ERP systems used by the users of Slim4 do not give a forecast based on 

statistical models and it is difficult to build such forecasts in Excel. The users are thus 

required to use Slim4 because there is no other option. Furthermore, almost all users of 

Slim4 followed a basic training provided by Slimstock or by a colleague. It is quite 

difficult to learn the system by just trying or by reading the manual. During this 

training the usefulness of the system is emphasized. This may explain the high PU 

score on average 79.20 (SD = 13.70).  

The average SUS score was quite low with 65.15 (SD = 8.43). Sauro (2011) 

used the SUS in 500 evaluations and analyzed data from more than 5000 users. An 

average SUS score of 68 was found. This means that a score of 68 is considered to be 

an average score, and everything under 68 is beneath average and everything above is 

above average. An average score of 65.15 is thus quite low. However, since users have 

no other choice then using Slim4 they decide to use Slim4 even though their SUS 

score may be low. 

7.4 Cultural Dimensions and Decision Styles 

The question about which linear relations exist between cultural dimensions 

and decision styles was answered by performing linear regression analyses. There 

were no significant relations. The reason for this is probably because there were not 

enough participants and, as already described in the method section, there were some 

issues with the psychometric properties of the decision style scales. Also these issues 

with the scales may have been due to the sample size. Furthermore, the dimension 

scores as found by Hofstede (2010) were used. These are already a couple of years old 

and culture is very dependent on time. This may have had an influence on the results 

as well. In future research it may be interesting to include questions to measure the 

culture of the participant. 

The results did show the direction of the relation, even though it was not 

significant. There were some surprising directions. Rational can be seen as the 

opposite of intuitive, and maximizing the opposite of satisficing. This would then 

mean that a dimension should give a positive effect to, for example, the rational style 

and a negative to the intuitive style. However, this was only the case for the effect of 

PDI and UAI on satisficing (negative) and maximizing (positive). The reason for this 
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is probably the sample size or the styles which are not really opposites of each other or that 

participants actually use both decision styles while interacting with the system and not one or 

the other.  

Another surprising result is the effect of LTO on planning long-run. It seems obvious 

that a long-term oriented person also prefers to plan for the long-run, however the results 

showed a negative effect.  

7.5 Decision Styles and Usage, Ease of Use and Usefulness 

The question answered in this section is: Which linear relations exist between decision 

styles and PU, SUS, and usage types? 

This question was answered by using linear regression analyses. The observed extent 

to which system is used to carry out a task was positively related to the satisficing style. The 

observed use of level 0 support was positively related to the spontaneous style and negatively 

to the rational and planning short-run style. The observed contact was negatively related to the 

planning long-run style. And finally the perceived usefulness was positively related to the 

rational and satisficing styles. As said before, it should be noted that the findings of a 

regression analysis are correlational and not causal.  

Especially interesting are the rational and satisficing style. According to the results, 

people with a higher rational style use the level 0 support less than people with a lower 

rational style. But they do think the system is more useful, which may be because of the other 

support levels. The participants with a more satisficing style used the system more to carry 

out a task and they thought the system was more useful than people with a less satisficing 

style. This is in line with the expectations: people with a satisficing style do what is needed 

for the task and not more and therefore they like Slim4 because it supports them in that. 

7.6 Models predicting usage  

In order to answer the question in which combination of cultural dimensions, decision 

styles, usability and usefulness predict which type of usage with a good model fit, there were 

thirteen models built that predict the usage. This means that the results do defend the research 

model as proposed in this study. There are differences in usage between cultures and these 

differences can be explained by the differences in dimensions. The effect of these dimensions 

can be partly explained by the decision styles and perceived usefulness. However, path 

analysis is based on correlation and correlation does not imply causation. Further research 

into these effects is thus advised. 

The post-hoc qualitative analyses did defend the models. Planners in Belgium get 

fewer responsibilities compared to the Netherlands and Denmark. In the Netherlands the 

manager often seems to be part of the team and in Denmark the planner is very independent 

and also has a managing role. The reason for this is probably the power distance. 

Furthermore, Belgian people seemed to make a lot more changes and to have more issues of 

out-of-stocks. This may be because Belgian users compared to the Dutch and Danish users 

seemed to use level 0 support more and to make more changes while Dutch and Danish users 

also used Slim4 for other tasks.  

The PDI and UAI seemed to have a lot of influence on the need for contact before 

making a decision. Apparently, the participants from the lower power distance and 

uncertainty avoidant cultures felt more like they had a responsibility which made them feel 

like they did not need to ask for help. People with less responsibility were more monitored 

and asked for more advice of others before making a decision. Whether it is better to ask for 

more help and thus make more contact or not, that is unknown and it may be interesting for 

future research to find out whether people make better decisions when they have had more 

contact before making the decision. 



 

 

59 

 

7.7 Implications of the results 

The results showed that usage has a linear relation with decision styles and 

cultural dimensions. This might mean that culture is dependent on decision styles and 

cultural differences. It was already known that people have different preferred decision 

styles in different countries, but from this study it can be concluded that these 

differences also influence the usage of a DSS in the field of inventory management. 

Shibl et al. (2009) found similar results in the field of DSS for GPs. The differences in 

usage because of decision styles and cultures may also apply to other fields in which 

DSS usage is important.  

All the relations found in this study are combined in Table 27 and Table 28 in 

Appendix G. In Table 23 the number of times each independent variable had a relation 

with a dependent variable is given. All of these independent variables can be further 

studied in order to find the effect of them on the DSS usage, for instance with an 

experimental study. As can be seen, PDI, and to a lesser extent UAI and Satisficing, 

seem to have the most relations with other dependent variables. 

Table 23: Number of times the independent variables had a relation with a dependent 

variable 

PDI IDV UAI MAS LTO IVR 
PDI+ 

UAI 
Regret 

Satisfi

cing 

Avoid

ant 

Ration

al 

Long-

run 

Short-

run 

Spontan

eous 

15 4 10 5 7 8 9 6 21 2 4 3 5 1 

 

For Slimstock this might mean that their software could be tailored for 

different cultures in order to fulfill the user's needs. The trainings in Slim4 could be 

different in different countries. Slimstock already recruits local people to give 

trainings to the users of Slim4 from that country. The content of the trainings could 

then be adapted towards the characteristics of the local culture.  

The usage types that were different in different countries were: self-reported 

frequency of use, self-reported use of level 0 support, observed extent to which the 

system is used, extent to which system is used to carry out a task, observed use of 

level 0 support, and the observed need for contact. Especially level 0 support was 

different among different countries, for both the self-reported and observed data. 

During the observations it became clear that the level 0 support usage was especially 

different in the amount of changes people made to the advice which belongs to the 

level 0 support. It was observed that some participants made a lot of unnecessary 

changes to the data belonging to the level 0 support. This could be solved by changing 

the design of the interface for different cultures and by hiding some parts or showing a 

warning message about the effect of making changes. As was already described in 

2.3.1, Slim4 is partly an interactive and partly a non-interactive system following the 

definition of Fildes et al. (2006). The user is allowed to make changes, which allows 

them to override the forecast, forecast method, or order advice of Slim4 while actually 

the advice of Slim4 may have been better. 

7.8 Limitations and future research 

There are a couple of issues with this study. The most obvious one that has 

been mentioned before is that correlation does not imply causation. The method and 

data analysis used in this study were all based on correlation. However, the aim of this 

research was exploratory in order to find out whether the theory might be correct and 

that there are differences between cultures.  

Another issue with the current study is that only one investigator has been 

doing the observations and has analyzed the data. Unfortunately it was not achievable 

because of time and other constraints to have a second (or more) investigator(s). It is 
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important that the investigator knows how Slim4 works, and it is necessary to know about the 

theories in this study in order to interpret the data or do observations. There may have been an 

investigator bias. In order to be as objective as possible during the observations, the 

investigator tried to not think about the cultural dimension scores. During analysis of the 

qualitative data the data was anonymized.  

Another issue with the current study is that the number of participants is quite low. 

However, the goal of this research study was explorative in order to find whether there are 

differences and what could be the reason. Results were found even though the sample size 

was small.  

Three observations were performed via TeamViewer in order to study the differences 

between the planners that work for the same company but in different countries. The results of 

this analysis are described in Appendix E. However, these differences were difficult to 

establish because the observations were done via TeamViewer. Therefore the interaction with 

Slim4, with colleagues and with the manager was difficult or even impossible to observe. The 

observed usage types did seem to show big differences. It would be interesting to replicate 

this study with more participants and on-site observations instead of via TeamViewer. 

Self-reported data might have been exaggerated to be more or less than the actual 

usage. Therefore, also observational data was used. The results were different for the 

observed and self-reported data. The reason for this could be that indeed participants did not 

report their usage correctly. It could also be that the participants showed different usage 

behavior because they were being observed. In future research it would be useful to use 

recorded data by a program ensuring that the user does not feel that he/she is being observed. 

It would also be interesting to compare the recorded, observed and self-reported data. Perhaps 

there are cultural differences for this as well.
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8. Conclusion 

The aim of this study was exploratory in order to find out whether cultural differences 

influence the usage of a DSS and whether this is caused by different decision styles, the 

perceived ease of use and perceived usefulness. After a theoretical background the case study 

was explained. Slim4 is a FSS which means that it is a DSS specialized in forecasting in the 

field of inventory management. During the case study 52 participants from eight countries 

participated in either the observational study, the questionnaire study or in both. In order to 

measure decision styles, perceived usefulness and perceived usability, the following scales 

were used: GDMS, PTP, MI, Regret scale, SUS and PU. 

First it was examined whether usage differed in different cultures, and indeed there 

were six usage types significantly different in different countries. For these usage types it was 

examined whether there was a linear relation with the cultural dimensions found by Hofstede 

(2010) which turned out to be true. After that the simplified version of the TAM model was 

tested. None of the usage types was significantly predicted by the TAM or by the ease of use 

or usefulness separately. After that, linear regression analyses between the cultural 

dimensions and decision styles were done. No significant relations were found in these linear 

regression analyses. Also for decisions styles, ease of use, usefulness and usage types there 

were linear regression analyses done and there were seven significant relations found. Models 

constructed in order to find out whether the decision styles, perceived ease of use and 

perceived usefulness explained the differences of usage between countries. Thirteen models 

were created and were found to have a good model fit. These models included all the 

dimensions at least once and also the combination of PDI+UAI. The models included the 

following decisions styles: Regret, Planning short-run, Planning long-run, Satisficing, 

Avoidant, Rational, and Spontaneous. These models also included the usefulness and the ease 

of use. Finally the following usage types were predicted by the models: self-reported 

frequency of use, self-reported use of level 0 support, observed extent to which the system is 

used, extent to which system is used to carry out a task, observed use of level 0 support, and 

the observed need for contact.  

The main research question of this explorative study ‘How do users of Slim4 from 

different national cultures differ in their system usage?’ is answered by this work in that they 

do differ, mostly on the frequency of use, use of level 0 support, the extent to which system is 

used, and the extent to which system is used to carry out a task. Furthermore, the second part 

of the question ‘If there is a difference, can it be established that this difference is caused by 

the cultural dimensions having an influence on the preferred decision styles, which have an 

influence on the simplified version of the TAM?’ can be answered with yes. However, the 

simplified version of the TAM did not have good psychometric properties and it was not able 

to predict the usage types significantly. The results showed that usage has a linear relation 

with decision styles and cultural dimensions. This might mean that culture is dependent on 

decision styles and cultural differences. From this study it can be concluded that these 

differences of decision styles across cultures may also influence the usage of a DSS in the 

field of inventory management. The differences in usage because of decision styles and 

cultures may also apply to other fields in which DSS usage is important. The results of this 

study do endorse further research with a bigger sample size or a different method in order to 

study causational effects instead of correlations. 
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Appendix A: Judgment and Decision Making Styles 

 Name Styles Description Source 

Decision 

styles 

Actively Open-

Minded 

Thinking 

Beliefs (AOT) 

High AOT, low 

AOT 

People with a high AOT are open to consider new 

evidence and the opinions of others, indicating 

cognitive flexibility. A low AOT indicates 

cognitive rigidity; the decision maker finds it 

harder to change their belief (Sá, 2005). Haran et 

al. (2013) found that decision makers with a high 

AOT are more likely to make accurate forecasts 

compared to others with a low AOT. 

Sá et al. (2005) 

Decision 

styles 

Assessment of 

Career 

Decision 

Making 

(ACDM) 

Rational, Intuitive, 

Dependent 

 A rational style emphasizes information seeking, 

deliberation, and consequences. An intuitive style 

emphasizes fantasy, emotions, and speed. A 

dependent style emphasizes passivity, 

expectations of others, and denial of 

responsibility. 

Mau (2000) 

Decision 

styles 

Compensatory 

Style 

Questionnaire 

A compensatory 

style and a non-

compensatory  

 

Shiloh et al. (2001) defines the difference between 

a compensatory and non-compensatory style as 

follows. The compensatory style can be 

characterized by considering the utilities of all the 

alternatives and then choosing the superior option 

for all characteristics. On the other hand, a non-

compensatory style can be characterized by the 

decision for the superior option based on one 

single most important characteristic. This decision 

is a ‘good enough’ decision instead of the best one 

based on all characteristics.  

Shiloh et al. 

(2001) 

Decision 

styles 

Decision 

Making Style 

Inventory 

(DMI) 

Analytical, intuitive, 

regret-avoidant 

Nygren and White (2002) describe the three 

factors they found as follows. Analytical and 

intuitive are orthogonal, meaning that it is possible 

to score high on one of the scales or score high or 

low on both. Analytical decision makers are more 

likely to be performance goal oriented, learning 

goal oriented, and high need for cognition 

oriented. The analytical factor correlates strongly 

(.814) with the Rational Thinking (Epstein, 1996). 

Intuitive decision makers are more impulsive, goal 

oriented, risk-seeking and impulsive. The intuitive 

factor correlates strongly with the experiential 

thinking scale of the REI (Epstein, 1996). 

Decision makers with a high score on regret are 

less likely to be a REI experiential thinker or risk-

taker. Instead they have more often a higher score 

on self-handicapping, self-doubt, and workload 

intolerance. 

Nygren and White (2002) found that a higher 

Analytical score leads to poorer performance, 

while a higher score for intuitive did not have an 

effect unless workload levels increased then a 

better performance was found. 

Nygren, White, 

(2002) 

Decision 

styles 

General 

Decision-

Making Style 

(GDMS) 

Rational, Avoidant, 

Dependent, Intuitive, 

Spontaneous 

Rational style characterized by a thorough search 

for and logical evaluation of alternatives; an 

intuitive style characterized by the use of hunches 

and feelings in decision-making; a dependent 

style characterized by a reliance on the advice of 

others; an avoidant style characterized by attempts 

Loo (2000) 
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to avoid decision making; an spontaneous style 

characterized by a sense of immediacy and desire 

to complete decision making as soon as possible. 

Decision 

styles 

Independent-

Interdependent 

Problem-

Solving Scale 

Independent 

problem-solving, 

interdependent 

problem-solving 

Interdependent problem-solvers rely on other 

people to achieve their goals while independent 

problem-solvers do not need other people in the 

decision process. 

Rubin et al. 

(2012) 

Decision 

styles 

Intuitive-

Analytical 

Judgment 

Scale 

Analytical vs. 

intuitive 

Analytical decision-making is mainly based on 

figures, and intuitive decision-making based on 

experience/tacit knowledge 

Sjöberg (2003) 

Decision 

styles 

Maximization 

Inventory 

Maximization 

(Decision difficulty, 

Alternative search), 

Satisficing 

This is the first scale that measures satisficing 

directly as a style. Satisficers are people who 

understand that, while there are usually several 

possible good alternatives for a decision, 

eventually they must choose one and be willing to 

live with the consequences. 

The “alternative search” measures the tendency to 

expend resources in exploring all possible 

opportunities. The “decision difficulty” category 

represents the degree of difficulty experienced 

when making choices among abundant options. 

Alternative search and decision difficulty 

components of the maximization behavior support 

the theory that maximizers engage in non-

productive decisional behavior, whereas the 

satisficing scale is positively correlated with 

positive adaptation. 

Turner et al. 

(2012) 

Decision 

styles 

Maximization 

Scale (MS) 

Maximization (High 

standards, 

Alternative Search, 

Decision difficulty) 

Measures individual differences in desire to 

maximize. Maximization consists of having high 

standards, alternative search and decision 

difficulty.  

Schwartz et al. 

(2002) 

Decision 

styles 

Maximization 

Scale - short 

form 

Maximization (High 

standards, 

Alternative Search, 

Decision Difficulty) 

The shorter Maximization Scale proposed in this 

paper will provide these researchers with a 

measure of the construct that is brief, yet reliable 

and valid. Alternative search measures the 

tendency to seek better options. Decision 

difficulty represents the difficulty associated with 

choosing and making decisions. And the high 

standards represent the decision makers’ tendency 

to hold high standards for themselves and things 

in general. 

Nenkov et al., 

2008 

Decision 

styles 

Maximizing 

Tendency 

Scale (MTS) 

Maximization, 

satisficing 

MTS is an alternative measure of maximizing 

tendency that is theory-based, has good 

psychometric properties, and predicts behavioral 

outcomes. Maximizing tendency involves 

spending more resources in an effort to make 

incrementally better decisions. 

Diab et al. 

(2008) 

Cognitiv

e styles 

Cognitive 

Style Index 

(CSI) 

Analytical, intuitive The CSI is a reduction of the wide array of styles 

conceptualized in the literature into a single, 

superordinate dimension hypothesized by many 

theorists. The CSI was top-rated in a review of 

measures of cognitive and learning styles 

conducted by Coffield, Moseley, Hall, & 

Ecclestone (2004). 

Allinson and 

Hayes (1996) 

Cognitiv

e styles 

Cognitive 

Style Indicator 

(CoSI) 

Knowing, Planning, 

Creating 

It distinguishes between three different cognitive 

styles, which initially stem from the traditional 

conceptualization of the bipolar analytic–intuitive 

Cools, Van den 

Broeck (2007) 
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cognitive style dimension, without situating them 

conceptually on a single dimension. The cognitive 

styles are situated on a conceptual triangle as three 

independent uni-polar scales. People with a 

knowing style look for facts and data. People with 

a planning style are characterized by a need for 

structure. People with a creating style tend to be 

creative and like experimentation. 

 

Cognitiv

e styles 

Constructive 

Thinking 

Inventory 

(CTI) 

Emotional 

Coping, Behavioral 

Coping, Categorical 

Thinking, Personal 

Superstitious 

Thinking, Naive 

Optimism, Esoteric 

Thinking, CTI 

global score 

Emotional Coping refers to a tendency not to take 

things personally, not to be sensitive to 

disapproval, and not to worry excessively about 

failure. Behavioral Coping reflects thought 

processes that facilitate effective action to resolve 

problems. Categorical Thinking encompasses 

thought processes that are rigid, extreme, and 

polarized. Personal Superstitious Thinking 

indicates adherence to superstitious beliefs. Naive 

Optimism denotes stereotyped and simplistic 

beliefs about the likelihood of positive outcomes. 

Esoteric Thinking measures patterns of thinking 

that are distorted or irrational. In addition, a 

Global scale is derived from 30 items drawn from 

these scales. 

Ammerman et 

al. (2001) 

Cognitiv

e styles 

Following 

Affective 

States Test 

(FAST) 

Following positive, 

Ignoring negative, 

Following negative, 

Ignoring positive 

Following negative and positive feelings form 

separate constructs. Ignoring feelings comprises 

two additional dimensions; previous research has 

treated ignoring feelings as the polar opposite of 

following them. 

Fol-Neg is associated with indicators that tend to 

reflect detrimental psychological functioning; 

whereas Fol-Pos is associated with indictors that 

tend to reflect beneficial psychological 

functioning. Of course, these associations develop 

over the long-term. Depending on the context, in 

some situations following negative feelings could 

result in beneficial outcomes and following 

positive feelings could lead to detrimental 

outcomes. 

Gasper, 

Bramesfeld, 

(2006) 

Cognitiv

e styles 

Rational-

Experiential 

Inventory - 59 

item (REI) 

Need For Cognition, 

Faith in Intuition 

The Rational-Experiential Inventory (REI) was 

constructed to measure the 2 independent 

processing modes with a modified Need for 

Cognition Scale (NFC) and a new scale, Faith in 

Intuition (FI). NFC measures rational processing 

and FI measures experiential processing. 

Epstein et al. 

(1996) 

Cognitiv

e styles 

Rational-

Experiential 

Inventory - 31 

item (REI) 

Need For Cognition, 

Faith in Intuition 

,, Epstein et al. 

(1996) 

Cognitiv

e styles 

Rational-

Experiential 

Inventory - 

short (10 item) 

(REI) 

Need For Cognition, 

Faith in Intuition 

,, Epstein et al. 

(1996) 

Cognitiv

e styles 

Rational-

Experiential 

Inventory - 

revised (40) 

Rationality (Rational 

Ability, Rational 

Engagement) 

 

Rationality consists of Rational Ability and 

Rational Engagement. Rational Ability refers to 

confidence in one’s ability to think logically and 

analytically. Rational Engagement refers to 

Pacini, Epstein 

(1999) 
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item (REI) Experientiality 

(Experiential 

Ability, Experiential 

Engagement) 

reliance on and enjoyment of thinking in an 

analytical, logical manner.  

 

Experientiality consists of Experiential Ability and 

Experiential Engagement. Experiential Ability 

refers to confidence in one’s intuitive impressions 

and feelings. Experiential Engagement refers to 

reliance on and enjoyment of feelings and 

intuitions in making decisions. 

Cognitiv

e styles 

Rational-

Experiential 

Inventory - 

Adolescents 

(REI-A) 

Rational, 

Experiential 

A measure of dispositional preference for rational 

and experiential cognition in adolescent 

populations.  

Cognitive-experiential self-theory is a dual-

process model of cognition that suggests human 

behavior is controlled by two distinct information 

processing systems: (1) a rational system that is 

conscious, controlled, logic-based, and largely 

affect free, and (2) an experiential system that is 

predominantly preconscious, automatic, and tied 

to intuition and affect. 

Marks et al., 

2008 

Cognitiv

e styles 

Thinking and 

Working Style 

(TWS) 

Systematic, intuitive Most researchers refer to a bipolar dimension, 

contrasting a systematic, structured style with an 

intuitive, associative one. The systematic style 

refers to the tendency to logically and 

intentionally analyze a situation. The systematic 

person conducts a deep search and logically 

evaluates various alternatives in an attempt to 

identify systematic rules. These rules help 

organize the world into systematic patterns which 

may assist individuals in choosing ways of acting 

according to clear, systematic standards. In 

contrast, the intuitive style refers to the tendency 

to capture a pattern (e.g., meaning, structure) 

without being able to account for the source of the 

knowledge or information. Individuals relying on 

intuition may not be aware of the pattern, but it 

may nonetheless guide their ways of thinking. 

Intuitive individuals often base their decisions on 

feelings and intuitions. 

Sagiv et al. 

(2010) 

Epistemi

c 

motivatio

n 

Multidimensio

nal Attitude 

towards 

Ambiguity 

Scale (MAAS)  

Moral Absolutism/ 

Splitting, 

Discomfort with 

Ambiguity, Need for 

Complexity and 

Novelty 

Attitude toward ambiguity can be represented as a 

multidimensional construct involving affective 

(Discomfort with 

Ambiguity), cognitive (Moral 

Absolutism/Splitting), and epistemic (Need for 

Complexity and Novelty) components 

Lauriola 

(2015) 

Epistemi

c 

motivatio

n 

Need for 

(Cognitive) 

Closure Scale 

(NFCS) 

Structure, 

Predictability, 

Decisiveness, 

Ambiguity, Closed 

Mind 

Persons with a high need for closure should desire 

definite order and structure in their lives and abhor 

unconstrained chaos and disorder, which is why 

items for 'order' are added. The second item group 

pertained to the affective discomfort occasioned 

by ambiguity, an absence of closure. Decisiveness 

of judgments and choices tapped the urgency of 

striving for closure in judgment and decision 

making. Predictability to future contexts tapped 

the trans-situational-consistency implication of 

secure knowledge. Close-mindedness is about an 

unwillingness to have one's knowledge confronted 

by alternative opinions or inconsistent evidence. 

Webster, 

Kruglanski 

(1994) 
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Epistemi

c 

motivatio

n 

Need for 

Cognition 

(NFC) 

Need for Cognition Need for cognition refers to an individual's 

tendency to engage in and enjoy effortful 

cognitive endeavors. Research on need for 

cognition suggests that this characteristic is 

predictive of the manner in which people deal 

with tasks and social information. 

Petty et 

al.(1984) 

Epistemi

c 

motivatio

n 

Need for 

Cognition - 

short form 

(NFC-short) 

Need for Cognition ,, Petty et 

al.(1984) 

Decision 

approach 

Elaboration on 

Potential 

Outcomes 

(EPO) 

Generation, 

evaluation, Positive 

outcome focus, 

Negative outcome 

focus 

Elaboration on potential outcomes (EPO) 

represents a generalized predisposition toward 

thinking about consequences, encompassing four 

conceptually distinct dimensions. Specifically, it 

captures the degree to which individuals (1) 

generate potential consequences of their 

behaviors, (2) evaluate the likelihood and 

importance of these consequences, (3) encode 

anticipated end states with a positive focus, and 

(4) encode them with a negative focus. 

Nenkov et al. 

(2008) 

Decision 

approach 

Flinders 

Adolescent 

Decision 

Making 

Questionnaire 

Decision self-

esteem, Vigilance, 
Panic, Cop out, 

Complacency 

Decision self-esteem, which measures the 

respondent’s confidence in making decisions. 

Vigilance, which assesses reported use of the steps 

involved in GOFER - considering goals, 

generating options, etc. Panic measures self-

reported tendencies to hasty and impulsive choice. 

Cop out measures tendencies toward decision 

avoidance, including leaving decisions to others, 

and putting off decisions. Complacency measures 

tendencies to apathy and non-involvement in 

decisions.  

 

Mann et al. 

(1988) 

Decision 

approach 

Flinders 

Decision 

Making 

Questionnaire 

Vigilance, 

Hypervigilance, 

Defensive 

Avoidance 

(Procrastination, 

Buck-passing, 

Rationalization) 

The DMQ consists of a vigilance scale, a 

hypervigilance scale, and a defensive avoidance 

scale. In addition, there are three scales to measure 

different aspects or expressions of defensive 

avoidance, namely procrastination (`I put off 

making decisions'), buck-passing (`I prefer to 

leave decisions to others') and rationalization 

(`After a decision is made I spend a lot of time 

convincing myself it was correct'). 

Mann et al. 

(1982) 

Decision 

approach 

Indecisiveness 

Scale 

Indecisiveness Most theorists have linked indecisiveness to 

worries about making mistakes. Indecisiveness is 

related to perfectionism. Indecisiveness is 

associated with obsessional thoughts and with 

compulsive checking. 

Frost, Shows 

(1993) 

Decision 

approach 

Melbourne 

Decision 

Making 

Questionnaire 

Vigilance, Buck-

passing, 

Procrastination, 

Hypervigilance 

Vigilance. The decision maker clarifies objectives 

to be achieved by the decision, canvasses an array 

of alternatives, searches painstakingly for relevant 

information, assimilates information in an 

unbiased manner, and evaluates alternatives 

carefully before making a choice. Vigilance is 

associated with a moderate level of psychological 

stress. According to the conflict model, vigilance 

is the only coping pattern that allows sound and 

rational decision making. 

Hypervigilance. The decision maker searches 

frantically for a way out of dilemmas. Due to time 

Mann et al. 

(1997) 
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pressure, the decision maker impulsively seizes 

upon hastily contrived solutions that seem to 

promise immediate relief. The full range of 

consequences of choices is overlooked because of 

emotional excitement, perseveration, and limited 

attention. In its more extreme form, hyper-

vigilance is a `panic'-like state in which the 

decision maker vacillates between unpleasant 

alternatives. Hypervigilance is associated with 

severe emotional stress. 

Decision 

approach 

Procrastination 

Assessment 

Scale for 

Students 

(PASS) 

Procrastination (Fear 

of Failure, Task 

Aversiveness) 

Procrastination Assessment Scale-Students 

(PASS) is an instrument widely used to measure 

academic procrastination within a student 

population. The PASS comprises two factors: fear 

of failure and task aversiveness. Fear of failure 

includes items concerning evaluation anxiety, low 

self-confidence, and maladaptive perfection. Task 

aversiveness represents items concerning lack of 

energy and dislike of academic tasks 

Alexander, 

Onwuegbuzie 

(2007) 

Decision 

approach 

Propensity to 

Plan (PtP) 

Propensity to Plan The scale measures individual differences in 

propensity to plan that can be adapted to different 

domains and used to compare planning across 

domains and time horizons. Results showed that 

for time, people plan much more for the short run 

than the long run; for money, short- and long-run 

planning differ less. 

Lynch et al. 

(2010) 

Decision 

approach 

Regret Scale Regret A Regret Scale designed to measure individual 

differences in sensitivity to regret. 

Schwartz et al. 

(2002) 

Decision 

approach 

Tightwad-

Spendthrift 

Scale 

Tightwad, 

Spendthrift 

An anticipatory pain of paying drives “tightwads” 

to spend less than they would ideally like to 

spend. “Spendthrifts,” by contrast, experience too 

little pain of paying and typically spend more than 

they would ideally like to spend. The “spendthrift-

tightwad” scale is a measure of individual 

differences in the pain of paying. 

Rick et al. 

(2008) 

Decision 

compete

nce 

Adult - 

Decision 

Making 

Competence 

(ADMC) 

Resistance to 

Framing, 

Recognizing Social 

Norms, Under/ 

Overconfidence, 

Applying Decision 

Rules, Consistency 

in Risk Perception, 

Resistance to Sunk 

Costs, Path 

Independence. 

A set of 7 behavioral decision-making tasks, 

measuring different aspects of the decision-

making process. Resistance to Framing measures 

whether value assessment is affected by irrelevant 

variations in problem descriptions. Recognizing 

Social Norms measures how well participants 

assess peer social norms. Under/overconfidence 

assesses how well participants recognize the 

extent of their own knowledge. Applying Decision 

Rules asks participants to indicate, for 

hypothetical individual consumers using different 

decision rules, which of five DVD players they 

would buy. Performance is measured by the 

percentage of items for which the correct DVD 

players are chosen, given the decision rule to be 

applied. Consistency in Risk Perception assesses 

the ability to follow probability rules. Resistance 

to Sunk Costs measures the ability to ignore prior 

investments when making decisions. Path 

Independence presents item pairs posing 

normatively equivalent choices between gambles, 

testing adherence to the axiom that a choice 

between gambles should not be affected by 

Parker,De 

Bruin, 

Fischhoff 

(2007) 
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normatively irrelevant changes in how they are 

played. 

Decision 

compete

nce 

Older Adult - 

Decision 

Making 

Competence 

(OADMC) 

Comprehension, 

Dimension 

Weighting, 

Consistency, 

Cognitive Reflection 

The consistency measures were designed to 

measure the ability to hold constant the relative 

importance of decision dimensions across 

superficially different contexts. The 

comprehension problems had one of two formats. 

One format presented a table of options with their 

values on a set of dimensions (choice array), 

followed by literal and/or inferential 

comprehension questions. The second format 

involved a similar tabular presentation, but with 

instructions to choose an option that satisfies 

given criteria. Dimension-weighting (DW) 

assesses whether respondents reported accurately 

on which dimension they weighted most heavily 

in making a choice. Cognitive Reflection Test 

(CRT) measures ability to suppress erroneous 

answers that spring to mind “impulsively. 

Finucane, 

Gullion (2010) 

Decision 

compete

nce 

Youth - 

Decision 

Making 

Competence 

(YDMC) 

Consistency in risk 

perception, 

Recognizing social 

norms(Yes/no, 

percent), Resistance 

to sunk costs, 

Resistance to 

framing, Applying 

decision rules, Path 

independence, 

Under/overconfiden

ce 

Seven tasks, chosen to span the domain of 

decision-making skills, were administered to 

participants in an ongoing longitudinal study 

providing extensive social, psychological, and 

behavioral measures. 

Parker,De 

Bruin, 

Fischhoff 

(2007) 

Decision 

compete

nce 

Decision 

Outcome 

Inventory 

(DOI) 

Decision Outcome The DOI score reflects the number of negative 

outcomes respondents had avoided, out of those 

they had the opportunity to experience, weighted 

by severity. 

Parker,De 

Bruin, 

Fischhoff 

(2007) 

Decision 

compete

nce 

Pre-Adolescent 

Decision 

Making 

Competence 

Applying Decision 

Rules, Resistance to 

Framing, 

Consistency in Risk 

Perception, 

Under/Overconfiden

ce, Sunk costs 

,, For children. Weller et al. 

(2012) 

Decision 

compete

nce 

Problem 

Solving 

Inventory 

(PSI) 

Problem-Solving 

Confidence, 

Approach-

Avoidance Style, 

Personal Control 

Problem solving confidence assesses confidence 

in engaging in a wide range of problem-solving 

activities. Approach-avoidance style involves 

whether an individual approaches or avoids 

different problem-solving activities. Personal 

control is about self-control. 

Heppner, 

Petersen 

(1982) 
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Appendix B: Adapted version of the Maximization Inventory  

Original Maximization Inventory Changed version 

Satisficing Items  

1 I usually try to find a couple of good 

options and then choose between them. 
 

2 At some point you need to make a decision 

about things. 
 

3 In life I try to make the most of whatever 

path I take. 

Whatever decision I make I try to make the 

most it 

4 There are usually several good options in a 

decision situation. 
 

5 I try to gain plenty of information before I 

make a decision, but then I go ahead and 

make it. 

 

6 Good things can happen even when things 

don’t go right at first. 
 

7 I can’t possibly know everything before 

making a decision. 
 

8 All decisions have pros and cons.  

9 I know that if I make a mistake in a 

decision that I can go “back to the drawing 

board.” 

 

10 I accept that life often has uncertainty.  

Alternative Search Items  

23 I can’t come to a decision unless I have 

carefully considered all of my options. 
 

24 I take time to read the whole menu when 

dining out. 
I take time to look at all the options. 

25 I will continue shopping for an item until 

it reaches all of my criteria. 

I will continue searching for a solution until 

it reaches all of my criteria. 

26 I usually continue to search for an item 

until it reaches my expectations. 

I usually continue to search for a solution 

until it reaches my expectations. 

27 When shopping, I plan on spending a lot 

of time looking for something. 

Whenever I am faced with a choice, I plan on 

spending a lot of time looking for the best 

solution. 

28 When shopping, if I can’t find exactly 

what I’m looking for, I will continue to 

search for it. 

Whenever I am faced with a choice, and I 

cannot find a solution that reaches all my 

expectations, I will continue searching for a 

solution. 

29 I find myself going to many different 

stores before finding the thing I want. 

I find myself searching in many different 

sources before finding the solution I want. 

30 When shopping for something, I don’t 

mind spending several hours looking for it. 

Whenever I am faced with a choice, I don’t 

mind spending several hours searching for a 

solution. 

31 I take the time to consider all alternatives 

before making a decision. 
 

32 When I see something that I want, I 

always try to find the best deal before 

When I find a solution that I want, I always 

try to find the best version before purchasing 
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purchasing it. it. 

33 If a store doesn’t have exactly what I’m 

shopping for, then I will go somewhere else. 
I will never settle.  

34 I just won’t make a decision until I am 

comfortable with the process. 
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Appendix C: Normality of the scales 

Table 24: Results normality of scales 

 S-W test Skewness Kurtosis 

Rational SW = .87, df = 41, p < .01 -0.66 (SE = 0.37) 1.71 (SE = 0.72) 

Dependent SW = .95, df = 41, ns -0.68 (SE = 0.37) 1.67 (SE = 0.72) 

Intuitive SW = .55, df = 41, ns -0.04 (SE = 0.37) -0.21 (SE = 0.72) 

Spontaneous SW = .97, df = 41, ns -0.28 (SE = 0.37) -0.14 (SE = 0.72) 

Avoidant SW = .95, df = 41, ns -0.22 (SE = 0.37 -0.13 (SE = 0.72) 

Planning short-run SW = .95, df = 41, ns -0.60 (SE = 0.37) -0.05 (SE = 0.72) 

planning long-run SW = .96, df = 41, ns 0.18 (SE = 0.37) -0.71 (SE = 0.72) 

Satisficing SW = .97, df = 41, ns 0.90 (SE = 0.37) 0.16 (SE = 0.72) 

Alternative Search SW = .97, df = 41, ns -0.35 (SE = 0.37) 0.54 (SE = 0.72) 

Regret SW = .97, df = 41, ns 0.30 (SE = 0.37) -0.64 (SE = 0.72) 

PU SW = .93, df = 50, p < .01 -0.82 (SE = 0.34) 0.95 (SE = 0.66) 

SUS SW = .97, df = 50, ns -0.42 (SE = 0.34) 0.41 (SE = 0.67) 
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Appendix D: Confirmatory Factor Analyses 

SPSS 22 and AMOS 22 were used to analyze the data. It is essential to perform 

psychometric analyses in order to ascertain reliability and validity of the used scales. For each 

scale the descriptive statistics and correlations of constructs within the measurement were 

investigated. Cronbach Alpha was used to measure reliability. Alpha coefficients of 

approximately 0.7 or higher are considered to be of sufficient reliability (Field, 2009). The 

Shapiro-Wilk test, skewness and kurtosis were checked to find out whether the data was 

normally distributed. A non-significant result for the Shapiro-Wilk test (p > .05) indicates 

normality. For the skewness and kurtosis a range of -2 to +2 are considered to be acceptable. 

The results of these psychometric properties are already described in section 4.3 about the 

measures. 

For each scale a Confirmative Factor Analysis was performed with maximum 

likelihood estimates calculated from the covariance matrix. This method was based on the 

tutorial by Crowson (2016). To check for model fit different measures were selected from 

Hooper, Coughlan, Mullen (2008). First was tested for a chi-square fit, where a non-

significant effect means that there is a fair model fit. The RMSEA needs a score of less than 

.08 in order to indicate a good fit. For AGFI a minimum value of .90 indicates a good fit. And 

finally the CFI indicates a good fit for scores equal or higher than .95.  

D.1 GDMS 

A confirmatory factor analysis was performed with maximum likelihood estimates 

calculated from the covariance matrix. The GDMS showed a chi-square fit, χ
2
 (25, N = 41) = 

31.77, ns. The RMSEA (.08) indicated a fair fit. The results for AGFI (.73) did not indicate a 

good fit. The CFI (.95) indicated a fair fit. Overall the GDMS did not show a good fit because 

it indicated a fair fit on the CFI. 

The Avoidant factor explained 22.3% of the variance. The Spontaneous factor 

explained 20.1% of the variance. The Intuitive factor explained 19.7% of the variance. The 

Dependent factor explained 31.1% of the variance. The Rational factor explained 6.1% of the 

variance, which is rather low.  

D.2 Propensity to Plan   

A CFA was performed with maximum likelihood estimates calculated from the 

covariance matrix. The PTP did not show a chi-square fit. The model was then improved by 

correlating five pairs of errors, which was advised by the Modification Indices. The six items 

for the long-term and the six items for the long-term sub-scales are formulated very similar 

but focusing on different constructs. For example, the first item for the short-term scale is [I 

set goals for the next few days for what I want to achieve with my time] and for the long-term 

scale [I set goals for the next 1-2 months for what I want to achieve with my time]. Since 

these items are similar it was decided to use the correlating pairs of errors. The adapted model 

fits significantly better to the data. The chi-square test was not significant, χ
2
 (47, N = 41) = 

62.54, p = .06 and thus indicated a fair fit. The RMSEA (.09) indicated a poor but not bad fit. 

The AGFI (.67) did not indicate a fair fit. The CFI (.97) indicated a fair fit. Overall the 

confirmative factor analysis indicated a fair fit for the chi-square, CFI and RMSEA. 

The items for the Propensity to Plan short-run planning explained 26.3% to 87.2% of 

the variance. For the long-run sub-scale the items explained 50.9% to 93.8% of the variance. 

D.3 Maximization Inventory 

A confirmatory factor analysis was performed with maximum likelihood estimates 

calculated from the covariance matrix. The PTP did not show a chi-square fit. The model was 
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then improved by correlating thirteen pairs of errors, which was advised by the 

Modification Indices. The MI then showed a chi-square fit, χ
2
 (195, N = 41) = 222.96, 

p = .08. The RMSEA (.06) did indicate a fair fit. The AGFI (.63) did not indicate a fair 

fit. The CFI (.90) did not indicate a fair fit. Overall the confirmative factor analysis 

only indicated a fair fit for the chi-square and the RMSEA.  

The items for the satisficing sub-scale explained 0.01% to 72.3% of the 

variance. For the alternative search sub-scale the items explained 0.09% to 61.4% of 

the variance.  

D.4 Regret scale 

A confirmatory factor analysis was performed. The CFA was performed with 

maximum likelihood estimates calculated from the covariance matrix. The Regret 

scale showed a chi-square fit, χ
2
 (5, N = 41) = 7.86, p = .16. The RMSEA (.12) did not 

indicate a fair fit. The AGFI (.78) did not indicate a fair fit. The CFI (.92) did not 

indicate a fair fit. Overall the confirmative factor analysis only indicated a fair fit for 

the chi-square.  

The items for the regret scale explained 11.7% to 97.5% of the variance. The 

item that only explains 11.7% of the variance was further investigated. Removing the 

item would decrease the reliability which is not preferred.  

D.5 SUS and PU 

Confirmatory factor analysis did not indicate a model fit for the SUS. The CFA 

was performed with maximum likelihood estimates calculated from the covariance 

matrix. The SUS did not show a chi-square fit, χ
2
 (35, N = 41) = 60.66, p < .01. The 

RMSEA (.14) indicated a poor fit. The AGFI (.67) also indicated a poor fit. And 

finally the CFI (.45) was also too low. Also the items of the SUS did not explain a lot 

of the variance. Furthermore, the Kaiser-Meyer-Olkin measure did not verify the 

sampling adequacy for the analysis, KMO = .450, however KMO values for individual 

items were above the acceptable limit of .5. 

For the Usefulness scale the Kaiser-Meyer-Olkin measure did verify the 

sampling adequacy for the analysis, KMO = .779. A confirmatory factor analysis was 

performed for the Usefulness scale. The CFA was performed with maximum 

likelihood estimates calculated from the covariance matrix. The Usefulness did not 

show a chi-square fit, χ
2
 (35, N = 41) = 113.59, p < .01. The RMSEA (.24) did not 

indicate a fair fit. The results for the AGFI of the Usefulness scale (.44) do not indicate 

a fair fit. The CFI (.74) also did not indicate a fair fit. Overall the confirmative factor 

analysis did not indicate a fair fit.  

The items of the Usefulness scale explained between 32.3% and 91.2% of the 

variance, except for two items that explained only 10.2% and 20.1% of the variance. 

When looking at the reliability analysis it would improve the α-value with only .07 if 

the item would be removed. Since the reliability is quite high already this item will not 

be removed. 
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Appendix E: Differences in One Company in Different Cultures 

Table 25 shows the average scores for each of the decision styles for the four 

countries. It seems that there are especially differences between these four countries in the 

following decision styles: rational, dependent, avoidant, planning short-run, planning long-

run, satisficing, and regret. 

  

Table 25: Results decision styles for one company in four countries 

Country Rational  Intuitive  
Depend

ent  

Spontan

eous  

Avoida

nt  

Plannin

g short 

run  

Plannin

g long-

run  

Satisfici

ng  

Alternat

ive 

search  

Regret  

Italy 

Company 
65,00  75,00  70,00  55,00  60,00  45,00  40,00  88,89  52,78  67,50  

Sweden 

Company 
62,50  83,33  70,00  50,00  55,00  45,00  25,00  72,22  33,33  65,00  

 France 

Company 
67,50  78,33  75,00  55,00  75,00  45,00  45,00  83,33  69,44  75,00  

Netherlands 

Company 
56,25  71,67  70,00  52,50  60,00  47,50  40,00  86,11  70,83  70,00  

In the data analysis sections earlier in this section it was not possible to take France, Italy and 

Sweden into account because for each of these countries there was only one participant. The 

results for these participants for the observed usage can be found in Table 26. Especially 

interesting is the difference between the level 0 and 1 support for each country. The planner 

from Sweden used more level 1 support than level 0 support, while all other planners used 

more level 0 support. This is interesting because the intuitive score for the Swedish 

participants was also higher. Level 0 support can be compared to raw data which has to be 

interpreted while level 1 support already provides a forecast and thus the user can make a 

decision based on intuition. 

Table 26: Results observed usage 
 Extent 

system used 

Duration 

of use 

Extent system used 

to carry out task 

Contact Level 0 

support 

Level 1 

support 

Level 2 

support 

France 56.72 19.93 71.86 13.77 76.74 67.4 0 

Italy 100 33.53 55.52 47.17 76.74 67.4 0 

Netherlands 1 12.68 5.68 99.68 28.35 37.31 15.64 0 

Netherlands 2 17.56 3.50 76.69 26.84 50.8 22.4 0 

Sweden 97.76 19.94 44.50 0 55.64 100 0 

 

One of the planners from the Netherlands created an excel sheet in which there are statistical 

analyses included. The planners from Italy, Sweden and the Netherlands used the excel sheet 

several times while the French planner did not. The French planner seemed to just make 

decisions, while the other planners thought about it for a longer time. 
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Appendix F: Summary 

Culture is the learned behavior of a group of people who have a shared education and 

life experience. People are not part of just one group, but of several groups and therefore have 

a mixture of cultures. There are different levels of cultures: national, regional, ethnic, 

religious, linguistic, affiliation, gender, generation, social class, and even within companies 

organizational, departmental, and corporate levels. In the current study the focus was on the 

national level.  

There are many differences between cultures which influence how people act. Geert 

Hofstede researched cultural differences, and found six cultural dimensions: Power Distance, 

Uncertainty Avoidance, Individualism, Indulgence versus Restraint, Long-Term Orientation 

and Masculinity. Power distance is about the dependence relationships in a country. It is about 

the extent to which people accept and expect that the distribution of power is unequally 

distributed. Uncertainty avoidance measures whether members of a society feel threatened by 

ambiguous or unknown situations. The individualism index is about whether the group or the 

individual is responsible. Masculinity makes a distinction between masculine cultures that are 

characterized as assertive and competitive, and feminine cultures that are more caring and 

value the social-environment. The long-term orientation dimension is about whether the long 

term rewards are valued more importantly or whether there is meritocracy, meaning that 

differentiation according to abilities is preferred. Indulgence versus restraint differentiates 

between two opposite poles. Indulgence means that the society allows free gratification of 

basic and natural human desires that relate to enjoying life and having fun. Restraint means 

that the society curbs and regulates such gratification with strict social norms. 

People from different cultures can make decisions in different ways. These different 

ways of decision making are called decision or cognitive styles. There are a many decision 

styles, and in this study an overview is given of the various types. A selection of styles was 

made based on the expectation that the variety across cultures: Intuitive, Rational, 

Spontaneous, Avoidant, Dependent, Maximizing, Satisficing, Planning Long-Term, Planning 

Short-Term, and the Regret style. People with an intuitive style make decisions based on 

intuition, feelings and experiences. This process can also be automatic. Rational is a more 

analytical style where decisions can be made by analyzing the alternatives and investigating 

what the consequences may be of a certain decision. Satisficing (a combination of satisfy and 

suffice) means that an individual can make a decision without considering all the options. The 

maximizing style means that an individual wants the best option and does not want to settle 

for less. The spontaneous, avoidant, and planning styles are about the moment that a decision 

is made. Related to the decision moment is the regret style which is about how the planner 

feels about making a decision. 

Some decisions are difficult, because there is too much information. This is when 

decision support is needed. There are several factors for success of a Decision Support System 

(DSS), of which the usage is most crucial. System usage is often studied and there are various 

models predicting the usage. In the current study the Technology Acceptance Model (TAM), 

TAM and Subjective Norm, Augmented TAM, TAM2, and Unified Theory of Acceptance 

and Use of Technology are described. These usage models are extensions of the TAM. 

Therefore, for the current study the TAM has been chosen.  

The effect of culture on the TAM has been studied more often. Mao et al. (2005) 

studied the acceptance and adaptation of mobile phone services’ in the U.S. and Turkey. They 

tested an extended version of the TAM model and found that especially the usefulness, 

perceived ease of use and efficacy was different between these countries. Straub et al. (1997) 

compared the TAM in three different countries: Japan, Switzerland and the United States. 

They found that the perceived usefulness had a significant effect on intention of use in the 
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United States and in Switzerland but not in Japan. Schepers and Wetzels (2007) 

performed a meta-analysis of the TAM. Perceived usefulness seemed more important 

in Western studies and perceived ease of use was more important in non-Western 

studies.  

The TAM does not include culture and decision or cognitive styles; however in 

DSS research these have found to have an effect on the use of DSSs. Therefore in this 

study a new model is proposed, which does include cultural differences and decision 

styles. It is expected that people from different cultures have different preferred 

decision styles. These decision styles have an effect on the perceived ease of use and 

usefulness of a system. As a simplification of the TAM the attitude has been left out, 

leaving the ease of use and usefulness together to predict the system usage. 

The proposed model was tested in a case study with the Slim4 software. Slim4 

is a forecasting support system, which is a DSS specialized in forecasting in the field 

of inventory management. Slim4 is based on management by exception, meaning that 

it automates the forecast and order advice, but when the demand is different than 

expected then it alerts the user that explicit intervention is needed. The user is allowed 

to make adjustments to the forecast method, to the forecast itself and to the order 

advice, this means that Slim4 can be classified as both an interactive and a non-

interactive system. 

The research question of this study was: How do users of Slim4 from different 

national cultures differ in their system usage? If there is a difference, can it be 

established that this difference is caused by the cultural dimensions having an 

influence of the preferred decision styles, which have an influence of the simplified 

version of the TAM? 

To answer this question there were six sub-questions constructed. The first 

question was about between which countries and which usage types there are 

significant differences. The second question was about whether these differences may 

be explained by the cultural dimensions of Hofstede (2010). The third question was 

about whether the simplification of the TAM framework, consisting of only the 

perceived usefulness and perceived usability, predicts the usage types. The fourth 

question was about whether there are linear relations between Hofstede’s dimensions 

and decision styles. The fifth question is about whether linear relations exist between 

decision styles and PU, SUS, and usage types. And the last question is about which 

combination of cultural dimensions, decision styles, usability and usefulness predict 

which type of usage with a good model fit. 

To answer these questions a case study was used consisting of two parts: the 

observational study and a questionnaire study. During the observational study the 

participants were observed while they were working with Slim4. The questionnaire 

study was a digital questionnaire consisting of the decision styles scales, ease of use 

and usefulness scales and a part in which the participants were requested to report their 

own usage of Slim4. During the case study 52 participants from eight countries 

participated in either the observational study, the questionnaire study or in both.  

The data analysis started with the question whether usage differs in different 

cultures. Indeed, six usage types were significantly different in different countries. 

There was also an investigation into whether the cultural dimensions found by 

Hofstede and the simplified version of the TAM had a linear relation with the usage 

types. The dimensions did have a significant linear relation with the usage types, but 

the simplified version of the TAM did not give any significant result. Also no linear 

relations between cultural dimensions and decision styles were significant. Between 

decisions styles and the ease of use, usefulness and usage types, significant linear 
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regression analyses were found. Finally, models were constructed by performing a path 

analysis in AMOS, a software program used to fit structural equation models. This was done 

in order to find out whether the decision styles, perceived ease of use, and perceived 

usefulness explained the differences of usage between countries. Thirteen models were 

created and it was found that they have a good model fit. These models included all the 

dimensions at least once and also the combination of Power Distance and Uncertainty 

Avoidance. The models also included the decisions styles: Regret, Planning short-run, 

Planning long-run, Satisficing, Avoidant, Rational, and Spontaneous. The models also 

included the usefulness and the ease of use. Finally, the following usage types were predicted 

by the models: self-reported frequency of use, self-reported use of level 0 support, observed 

extent to which the system is used, extent to which system is used to carry out a task, 

observed use of level 0 support, and the observed need for contact.  

Like many studies in this field, it is important to note that correlation does not imply 

causation. The method and data analysis used in this study were all based on correlation. This 

was done because the aim of this research was exploratory in order to find out whether the 

theory might be correct and that there are differences between cultures. Therefore, the results 

of this study do endorse further research with a bigger sample size or a different method in 

order to study causational effects instead of correlations. 

The main research question of this study ‘How do users of Slim4 from different 

national cultures differ in their system usage?’ is answered by this work in that they do differ, 

mostly on the frequency of use, use of level 0 support, the extent to which system is used, and 

the extent to which system is used to carry out a task. Furthermore, the second part of the 

question ‘If there is a difference, can it be established that this difference is caused by the 

cultural dimensions having an influence on the preferred decision styles, which have an 

influence of the simplified version of the TAM?’ can be answered with yes. However, the 

simplified version of the TAM did not have good psychometric properties and it was not able 

to predict the usage types significantly. The results showed that usage has a linear relation 

with decision styles and cultural dimensions. This might mean that culture is dependent on 

decision styles and cultural differences. It was already known that people have different 

preferred decision styles in different countries, but from this study it can be concluded that 

these differences of decision styles across cultures may also influence the usage of a DSS in 

the field of inventory management. Shibl et al. (2009) found similar results in the field of DSS 

for GPs. The differences in usage because of decision styles and cultures may also apply to 

other fields in which DSS usage is important. For Slimstock this might mean that their 

software could be tailored for different cultures in order to fulfill the user's needs. 
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Appendix G: Relations 

Table 27: Relations found between the cultural dimensions and the dependent usage 

types and decision styles  
 Independent variables 

Dependent variables PDI IDV UAI MAS LTO IVR PDI+UAI 

Observed contact h6 1x 

h2 1x 

 h6 1x 

h2 1x 

h2 1x  h2 1x h2 1x 

Observed extent to which 

system is used 

h6 1x 

h2 1x 

h2   h2 1x   

Observed extent to which 

system is used to carry out 

task 

h2 1x h2 h6 1x 

h2 1x 

 h2 1x h6 1x 

h2 1x 

h6 1x 

h2 1x 

Observed level 0 support h6 1x 

h2 1x 

 h6 1x 

h2 1x 

h6 1x 

h2 1x 

h2 1x h6 1x 

h2 1x 

h6 1x 

h2 1x 

Self-reported frequency of 

use 

h6 1x 

h2 1x 

   h2 1x   

Self-reported use of level 0 

support 

h2 1x  h2 1x  h6 1x 

h2 1x 

h2 1x h2 1x 

Regret h6 2x h6 1x      

Planning short-run  h6 1x  h6 1x    

planning long-run        

Satisficing h6 3x  h6 3x   h6 2x h6 2x 

Avoidant       h6 1x 

Rational    h6 1x    

Spontaneous     h6 1x   

H2 means that the results come from the results related to hypothesis 2, and H6 related to hypothesis 6. 

 

Table 28: Relations found between the decision styles and the dependent usage types, 

SUS and PU 
 Independent variables 

Dependent variables Regret Satisficing Avoidant Rational Long-run Short-

run 

Spontaneous 

Observed contact h6 1x h6 2x   h6 1x   

Observed extent to which 

system is used 

h6 1x h6 1x      

Observed extent to which 

system is used to carry out 

task 

 h6 3x 

h5 1x 

h6 1x     

Observed level 0 support  h6 3x  h5 1x 

 h6 1x 

 h5 1x 

h6 1x 

 

Self-reported frequency of 

use 

h6 1x       

Self-reported use of level 0 

support 

    h6 1x h6 1x  

SUS h6 1x    h6 1x h6 1x  

PU h6 2x h6 10x 

h5 1x 

h6 1x h5 1x 

h6 1x 

 h6 1x h6 1x 

H5 means that the results come from the results related to hypothesis 5, and H6 related to hypothesis 6. 

  


