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Abstract—The role of information systems has changed 

effectively in organizational performance, and today, information 

systems are creating value for organizations. This study aims to 

provide a conceptual model for measuring the transparency of 

inter-organizational information systems in the supply chain. The 

statistical population of this research includes all managers and 

staff of cosmetic cosmetics companies in Tehran while companies 

are engaged in different sectors and their number is 500. About 

218 people were questioned through the calculation with the 

Cochran formula. A conceptual model for measuring the 

transparency of inter-organizational information systems in the 

supply chain was developed based on a review of the theoretical 

concepts. Researcher made questionnaire have been used to 

measure variables of the research model. The validity of the 

research tool was confirmed by experts and the reliability of the 

tool was reported 0.85 by Cronbach's alpha. According to T-

statistics, transparency of resources, inter-organizational trust, 

and environmental assurance are positive and significant in 

measuring transparency of inter-organizational information 

systems at a level of 0.01 and they are above average.  
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I. INTRODUCTION  

Research on transparency of inter-organizational 
information systems in supply chain is not only scientifically 
important, but also vital to Iran's industry in current 
circumstances. The problems with information systems of 
supply chain logistics of the Iranian cosmetic industry are not 
only due to its technical nature, but also due to the lack of 
transparency and participatory communication between various 
inter-institutional parts of the information systems of this 
chain; these problems become more complicated by continuous 
changes in technology. Currently, significant role of 
information and communication technology (ICT) in 
coordinating intra-organizational activities is to a degree that it 
is regarded as the core of supply chain management. 
Transparency of information systems provides new business 
opportunities in line with economic and executive power of 
organizations. 

The global competitive market and the changing needs of 
customers have led organizations to broadly focus on 
improving supply chain performance [1]. A complex 

performance management system involves many management 
processes such as identifying measurement scales, setting 
targets, planning, communicating, monitoring, reporting, and 
feedback. These processes are embedded in most of the 
information system outputs. These system outputs perform 
measurement and monitoring operations on key performance 
indicators (KPIs) that are decisive for optimizing the supply 
chain performance. Performance measurement is vital for 
companies to improve the efficiency of the supply chain and 
performance [2]. The supply chain involves a network of 
contributors and different operating channels from within and 
outside the organization that affect the utility of supply chain 
gains [3]. Nowadays, the efficient supply chain is a potential 
way to maintain competitive advantage and improve 
organizational performance. Thus, there is no competition 
among organizations, but it is among supply chains and it is 
shown that more efficient supply chain performance improves 
the efficiency of the organization [4]. Moreover, the role of 
information systems has changed effectively in organizational 
performance, and today, information systems are creating value 
for organizations [5]. Supply chain management studies 
emphasize the importance of integrating in-house information 
and its role in the supply chain [6]. Information technology in 
the supply chain (SC) has changed the nature of business 
competition and cooperation from one company to another and 
from the supply chain to another supply chain [7]. In the 
competition of supply chains, transparency through enterprise 
information systems (IOS) is a key determinant of supply chain 
competition [8]. Definition of visibility and transparency of the 
supply chain means that availability of suppliers or the sharing 
of information in a supply chain is met as they are considered 
as key concepts and applications of their operations and, in 
their view, they take advantage of mutual benefits. 
Recognizing the central role of the information system in 
supply chain transparency and visibility, researchers in both 
Supply Chain Management (SCM) and Information Systems 
(IS) have investigated the sharing of information between 
enterprises through organizational information systems [9]. 
According to Barratt and Oke [10], the result of the 
transparency of sharing information can clearly lead to 
improved operational performance of a supply chain. Wei and 
Wang [11] also state that supply chain transparency has a 
direct impact on the strategic performance of the supply chain. 
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Today, the use of cosmetics is an integral part of life and as 
Iran is the second largest cosmetics consumer in the Middle 
East and the seventh importer of cosmetics in the world [12]. 
The cosmetics and beauty industry is one of the world's largest 
and most prosperous industries. According to a study about the 
size of the cosmetics market in Iran by the central bank and 
other official Iranian sources, there is no information on the 
share of cosmetics in the Iranian households' basket. Declaring 
that 30% cosmetics in the Middle East are consumed in Iran, 
TMBA Statistical Institute announced that Iran is the seventh 
country in the consumption of cosmetics industry. According 
to Baharat Research Center in London, the size of the 
cosmetics market in Iran in 2007 was estimated at $ 2 billion. 
According to a research conducted by the International 
Research Institute, now this figure in Iran is now estimated at $ 
5 billion (Journal of Top Economics, 2015). In explaining the 
supply chain issue, it should be acknowledged that information 
in a supply chain is a key tool in the present day in decision 
making for the survival and development of enterprises. The 
link between all operations and processes in the supply chain is 
performed through information; expansion of these 
communications will enable firms in a supply chain to make 
the right decisions in order to develop themselves and 
maximize the profitability of the supply chain [13]. With these 
lines and models proposed for of information systems in the 
supply chain, the dimensions, and variables of transparent 
communications space, the existence of specific accesses, and 
the use of IT specific standards have been less explored. 
Moreover, this research focuses on transparency of inter-
organizational information systems that add the innovation of 
this paper. Accordingly, this research has been conducted to 
investigate the dimensions of transparency of inter-
organizational information systems in the supply chain in the 
cosmetic industry. Hence, the research seeks to identify 
dimensions of transparency of inter-organizational information 
systems in the supply chain of the cosmetic industry. In order 
to identify the dimensions of transparency of inter-
organizational information systems, the variables of 
transparency of resources, inter-organizational trust and 
environmental assurance are considered as dimensions of 
transparency of inter-organizational information systems in the 
supply chain. 

II. THEORETICAL FOUNDATIONS 

A. Transparency of Information Systems: 

Information systems play the role of integration and 
coordination between different supply chain segments and the 
efficiency of this system has a direct impact on the 
performance of supply chain performance. Definition of 
visibility and transparency of the supply chain means that 
availability of suppliers or the sharing of information in a 
supply chain is met as they are considered as key concepts and 
applications of their operations and, in their view, they take 
advantage of mutual benefits. Recognizing the central role of 
the information system in supply chain transparency and 
visibility, researchers in both Supply Chain Management 
(SCM) and Information Systems (IS) have investigated the 
sharing of information between enterprises through 
organizational information [9]. 

B. Organizational Trust: 

Organizational trust sources, for example, familiarity 
through reciprocal interaction, are calculated based on the 
interests and norms that lead to predictability and reliability. 
Organizational trust involves a specific relationship, because it 
represents the level of trust in the partner organization that has 
been created by the members of an organization [14]. 

C. Lack of Environmental Assurance: 

Lack of environmental assurance refers to the lack of 
information on environmental factors that influence decision-
making [15]. Researchers emphasize the importance of sharing 
information in support of the supply chain [16]. Sharing better 
information will lead to better performance [17]. This initial 
uncertainty of the environment faced by supply chain 
participants is affected by demand fluctuations and industry 
speed [17]. 

D. Environmental Assurance: 

It is assurance about the privacy and compliance with 
information security in the system [16]. 

E. Supply Chain: 

Supply chain involves a network of contributors and 
different operating channels from within and outside the 
organization that affects the utility of supply chain gains [3]. In 
addition to goods and services, this chain also includes a 
dynamic and continuous flow of information between different 
steps [1]. 

III. LITERATURE REVIEW 

In a study entitled "Investigating the relationship between 
supply chain complexity and financial performance by 
reviewing the moderating role of the complexity of 
manufacturing companies in Khuzestan Province," Bagheri's 
findings [18] indicate that reducing and managing complexity 
in the supply chain leads to better performance, lower costs, 
and more integrated supply chain. Therefore, controlling and 
managing the level of complexity can be considered as a 
strategic issue for companies. This highlights the need to 
address complexity as a management issue. Hofmann et al. 
[19] investigated the relationship between supply chain 
management and operating costs. The research aimed to 
summarize and analyze what is known regarding activity-based 
costing (ABC) applications in the context of supply chain 
management (SCM). The review illustrated four main areas for 
further research: determination of the role of management 
accounting in SCM (including supply chain finance), 
integration of time-driven ABC with radio frequency 
identification (RFID) technology and automatic data collection, 
analysis of inter-organizational management tools in supply 
chains in multiple negotiation rounds, and standardization of 
cost accounting data in supply chains. Lee et al. [20] conducted 
a research on transparency of organizational information 
systems and supply chain performance with the aim of 
examining the impact of transparency of organizational 
information systems and supply chain performance. The results 
show that transparency of organizational information systems 
has a positive impact on supply chain performance; it was 
measured this study as operational performance. According to 
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the transparency of organizational information systems, factors 
such as property attributes, organizational trust, 
complementary resources, and shared governance structures 
are important while lack of environmental assurance and 
interdependence do not have a significant effect on supply 
chain performance. Ignoring transparency of resources, 
environmental assurance, and IT standards can be considered 
as the weakness of this research. Ayağ et al. [21] have 
identified the support requirements and supply chain 
management strategies in the dairy industry. They used the 
Fuzzy Quality Function Deployment method to understand the 
requirements of customers and their entry into the design of the 
chain. Information on the quality of goods and services is one 
of the most important sources of uncertainty in supply chain 
modeling, because they are the perception and conceptual 
perceptions of the outside world. This paper addresses these 
uncertainties about the quality and customer satisfaction. 

IV. RESEARCH METHODOLOGY 

This research can be considered as an applied research 
since the present study attempts to present a conceptual model 
for measuring the transparency of inter-organizational 
information systems in the supply chain in cosmetic industry.  
The statistical population of the present study consists of two 
varieties of management experts in the supply chain with 
research background and industry experts who are experts in 
the field of cosmetic industry, which are active in their 
respective companies. For sampling in this study, a random 
sampling method is used and the number of samples is 
calculated using the Cochran formula. With the reference to 
authoritative databases and cosmetic industry companies, the 
number of members of the statistical community consists of 
academic experts and industry professionals was estimated 500 
industry professionals; in this regard, 218 academic experts and 
industry professionals are selected as the statistical sample of 
the research. Descriptive and inferential statistics have been 
used to analyze the data in this study. In the descriptive part, 
mean, and standard deviation will be used; in inferential part, 
Kolmogorov-Smirnov tests, Lawshe content validity and one-
sample t-test were used. Data were analyzed using SPSS-23 
software.  

In this research, an alpha value of 0.7 and higher is 
considered suitable for instrument reliability That reports in the 
Table 1. Therefore, measurements reliability is performed 
using Cronbach's alpha and SPSS 23 software. 

TABLE I.  RELIABILITY OF THE RESEARCH TOOL 

 Subscale Questions 
Cochran 

alpha 

Transparency of 

information 
systems 

transparency of 
resources 

16-18 0.89 

inter-organizational 

trust 
11-15 0.80 

environmental 
assurance 

6-10 0.82 

A. Main hypothesis: 

A conceptual model for measuring transparency of inter-
organizational information systems in the supply chain 
includes three dimensions of transparency of resources, inter-
organizational trust, and environmental assurance. 

B. Secondary Hypotheses: 

1) Transparency of resources is a dimension of measuring 

transparency of inter-organizational information systems in the 

supply chain. 

2) Inter-organizational trust is a dimension of measuring 

transparency of inter-organizational information systems in the 

supply chain. 

3) Environmental assurance in environmental systems is a 

dimension of measuring transparency of inter-organizational 

information systems in the supply chain. 

V. RESEARCH FINDINGS 

A. Descriptive Statistics 

Table 2 reports indexes of descriptive statistics for the 
sample included the mean and standard deviation, and variance 
for the variables studied in this research. 

TABLE II.  DESCRIPTIVE INDEXES OF RESEARCH VARIABLES 

 Variables 

Number 

of 

samples 

Mean 
Standard 

deviation 
Variance 

transparency 
of resources 

218 3.34 2.96 8.65 

inter-

organizational 

trust 

218 3.24 1.85 6.54 

environmental 

assurance 
218 3.74 1.36 9.69 

B. Evaluation of Research Data Normality 

Kolmogorov-Smirnov test was used to test the data. Given 
that parametric methods are used in societies with normal 
functions and nonparametric methods are used in non-
normalized societies, normal or abnormal distribution of 
research data should be examined at first. Kolmogorov-
Smirnov (KS) test is employed in this regard. If the research 
data is normal, Pearson correlation coefficient will be used and 
otherwise t a nonparametric method, will be used to test the 
research hypotheses. 

TABLE III.  KOLMOGOROV SMIRNOV TEST TO EXAMINE RESEARCH 

VARIABLES NORMALITY (N=218) 

Variables Status Z Sig. (2-tailed) 

transparency of 

resources 
Independent 0.956 0.502 

inter-organizational 

trust 
Independent 0.875 0.458 

environmental 

assurance 
Independent 0.698 0.387 

According to Table 3, Kolmogorov-Smirnov test shows 
that significance level for all variables not significant and data 
distribution is normal. Then, T-test and ANOVA variance are 
used to examine the research hypotheses. Questions from 16 to 
18 of the questionnaire were used to measure the transparency 
variable. Frequency, mean, and standard deviation of responses 
are given in Table 4: 
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TABLE IV.  FREQUENCY OF RESPONDENTS' ANSWER OF TRANSPARENCY 

OF RESOURCES 

 Items Frequency Mean 
Standard 

deviation 

Item 16: Use of information 

systems of mutual benefit 
218 3.34 1.36 

Item 17: Relationships 

Between Manufacturers of 
Cosmetic Industry 

218 3.24 1.14 

Item 18: Access to information 218 3.74 1.09 

As represented in Table 4, three items have been employed 
to measure transparency of resources; they are responded by 
218 research subjects. As shown, means response to Item 16 
(3.34), item 17 (3.45) and item 18 (3.58) are obtained and all 
means are higher than average.  

Questions from 11 to 15 of the questionnaire were used to 
measure the variable of inter-organizational trust. Frequency, 
mean, and standard deviation of responses are given in Table 5. 

TABLE V.  FREQUENCY OF RESPONDENTS' ANSWER TO INTER-
ORGANIZATIONAL TRUST 

Frequency Mean 
Standard 

deviation 
Items 

1.05 3.65 218 
Item 11: mutual respect between 
managers and employees 

1.28 3.40 218 

Item 12: An Intimate and Intimate 

Relationship Between Employees 

and Managers 

1.15 3.28 218 
Item 13: Observing human aspects 

in a competitive environment 

1.12 3.91 218 
tem 14: helping each other in cases 

of crisis 

1.10 3.63 218 
Item 15: The relationship between 

products based on honesty and truth 

As represented in Table 5, five items have been employed 
to measure inter-organizational trust; they are responded by 
218 research subjects. As shown, means response to Item 11 
(3.65), item 12 (3.40), item 13 (3.28), item 14 (3.91), and item 
15 (3.63) are obtained and all means are higher than average.  

Questions from 6 to 10 of the questionnaire were used to 
measure the variable of environmental assurance. Frequency, 
mean, and standard deviation of responses are given in Table 6. 

TABLE VI.  TABLE 4. FREQUENCY OF RESPONDENTS' ANSWER TO 

ENVIRONMENTAL ASSURANCE 

Frequency Mean 
Standard 

deviation 
Items 

1.07 2.97 218 
Item 6: Human Resources Privacy 
Policy 

1.05 3.71 218 
Item 7: Information Exchange 

Security 

1.10 3.37 218 Item 8: industry market stability 

1.21 3.57 218 
Item 9: Share information between 
production 

2.2 3.41 218 
Item 10: Rules and regulations in 

terms of effectiveness 

As represented in Table 6, five items have been employed 
to measure of environmental assurance; they are responded by 
218 research subjects. As shown, means response to Item 6 
(2.97), item 7 (3.71), item 8 (3.37), item 9 (3.57), and item 10 
(3.41) are obtained and all means except item 5 are higher than 
average. 

C. First Hypothesis Testing and Analysis: 

Transparency of resources is a dimension of measuring 
transparency of inter-organizational information systems in the 
supply chain. 

The first hypothesis suggests that the transparency is 
considered as an independent variable. Lawshe test is used to 
examine content validity of research items. Table 7 reports the 
value of CVE index resulted from experts’ opinion; all indexes 
are higher than 0.50 indicating the high validity of items 
representing transparency of resources. 

TABLE VII.  CONTENT VALIDITY OF STATEMENTS IN THE QUESTIONNAIRE 

OF TRANSPARENCY OF RESOURCES IN SUPPLY CHAIN 

Questions Variable Accept Reject CVR 

16 
transparency of 

resources 

11 1 0.83 
17 12 - 1 

18 12 - 1 

Moreover, One-sample T-test has been used to test first 
hypothesis. The results are shown in Table 8. 

TABLE VIII.  DESCRIPTIVE INDICATORS OF TRANSPARENCY OF RESOURCES 

IN THE SUPPLY CHAIN 

Mean standard error Standard deviation Mean 

11.70 3.11 3.34 

TABLE IX.  ONE-SAMPLE T-TEST FOR EVALUATING TRANSPARENCY OF 

RESOURCES IN THE SUPPLY CHAIN 

Mean 

difference 
Significance level 

Freedom 

degree 
T-statistics 

0.30 0.01 217 5.57 

According to Table 9, T-statistics of transparency of 
resources in supply chain is positive and significant at the level 
of 0.01; it is higher than average. In other words, transparency 
of resources is a dimension of measuring transparency of inter-
organizational information systems in the supply chain. 

D. Second Hypothesis Testing and analysis: 

Inter-organizational trust is a dimension of measuring 
transparency of inter-organizational information systems in the 
supply chain. 

The second hypothesis suggests that inter-organizational 
trust is considered as an independent variable. Lawshe test is 
used to examine content validity of research items. The 
following table reports the value of CVE index resulted from 
experts’ opinion; all indexes are higher than 0.50 indicating the 
high validity of items representing inter-organizational trust. 

TABLE X.  TABLE 9. CONTENT VALIDITY OF STATEMENTS IN THE 

QUESTIONNAIRE OF INTER-ORGANIZATIONAL TRUST IN SUPPLY CHAIN 

Questions Variable Accept Reject CVR 

11 

Inter-organizational 

trust 

12 - 1 
12 11 1 0.83 
13 12 - 1 
14 11 1 0.83 
15 12 - 1 

TABLE XI.  DESCRIPTIVE INDICATORS OF INTER-ORGANIZATIONAL TRUST 

IN THE SUPPLY CHAIN 

Mean standard error Standard deviation Mean 

10.21 3.54 3.24 
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Moreover, one-sample T-test has been used to test second 
hypothesis. The results are shown in Table 11. 

TABLE XII.  ONE-SAMPLE T-TEST FOR EVALUATING INTER-
ORGANIZATIONAL TRUST IN THE SUPPLY CHAIN 

Mean difference Significance level 
Freedom 

degree 
T-statistics 

0.45 0.01 217 9.25 

According to Table 12, T-statistics of inter-organizational 
trust (9.25) in supply chain is positive and significant at the 
level of 0.01; it is higher than average. In other words, inter-
organizational trust is a dimension of measuring transparency 
of inter-organizational information systems in the supply chain. 

E. Third Hypothesis Testing and analysis: 

Environmental assurance in environmental systems is a 
dimension of measuring transparency of inter-organizational 
information systems in the supply chain. 

The second hypothesis suggests that environmental 
assurance is considered as an independent variable. Lawshe 
test is used to examine content validity of research items. Table 
13 reports the value of CVE index resulted from experts’ 
opinion; all indexes are higher than 0.50 indicating the high 
validity of items representing environmental assurance. 

TABLE XIII.  CONTENT VALIDITY OF STATEMENTS IN THE QUESTIONNAIRE 

OF ENVIRONMENTAL ASSURANCE IN SUPPLY CHAIN 

Questions Variable Accept Reject CVR 

6 

Environmental 

assurance 

12 - 1 

7 11 1 0.83 

8 10 2 0.67 

9 12 - 1 

10 12 - 1 

Moreover, one-sample T-test has been used to test second 
hypothesis. The results are shown in Table 14. 

TABLE XIV.  DESCRIPTIVE INDICATORS OF ENVIRONMENTAL ASSURANCE IN 

THE SUPPLY CHAIN 

Mean standard error Standard deviation Mean 

8.34 2.96 8.34 

TABLE XV.  ONE-SAMPLE T-TEST FOR EVALUATING ENVIRONMENTAL 

ASSURANCE IN THE SUPPLY CHAIN 

Mean difference Significance level 
Freedom 

degree 
T-statistics 

0.40 0.01 217 7.89 

According to Table 15, T-statistics of environmental 
assurance (7.9) in supply chain is positive and significant at the 
level of 0.01; it is higher than average. In other words, 
environmental assurance is a dimension of measuring 
transparency of inter-organizational information systems in the 
supply chain. 

VI. CONCLUSION 

Question 1: Is transparency of resources regarded as a 
dimension of measuring transparency of inter-organizational 
information systems in the supply chain? 

Findings of the research on the first question and the role of 
transparency of resources in measuring transparency of inter-
organizational information systems indicates with regard to T-

statistics (5.57) that the role of transparency of resources is 
positive and significant in measuring the transparency of inter-
organizational information systems at the level of 0.01; it is 
higher than average. In other words, transparency of resources 
is a dimension of measuring transparency of inter-
organizational information systems in the supply chain. It can 
be concluded according to the experts’ opinion that 
transparency of resources in the cosmetics industry is in a 
favorable position. The research findings about role of 
transparency of resources in measuring transparency of inter-
organizational information systems are in line with the results 
of Nilipour Tabatabaei et al. [22], Jafari et al. [23], 
Mirfakhredini et al. [24], Hosseini et al. [25], Maboudi et al. 
[26], Shibaji Panda [27], Lee et al. [20], and Sufian et al. [28]. 
These researchers point to transparency of resources as a 
component of measuring transparency of inter-organizational 
information systems. In the interpretation of this finding, one 
can say that transparency of resources, which refers to the 
amount of resource assets along with the assets of partners, is 
in a favorable position in the cosmetic industry. Accordingly, 
organization will have more information from its partners and 
competitive advantages in the value of the supply chain will be 
greater as much as company resources are more. 

Question 2: Is inter-organizational trust regarded as a 
dimension of measuring transparency of inter-organizational 
information systems in the supply chain? 

Findings of the research on the second question and the role 
of inter-organizational trust in measuring transparency of inter-
organizational information systems indicates with regard to T-
statistics (9.25) that the role of inter-organizational trust is 
positive and significant in measuring the transparency of inter-
organizational information systems at the level of 0.01; it is 
higher than average. In other words, inter-organizational trust 
is a dimension of measuring transparency of inter-
organizational information systems in the supply chain. It can 
be concluded according to the experts’ opinion that inter-
organizational trust in the cosmetics industry is in a favorable 
position. The research findings about role of inter-
organizational trust in measuring transparency of inter-
organizational information systems are in line with the results 
of Mirfakhredini et al. [24], Hosseini et al. [25], Maboudi et al. 
[26], Shibaji Panda [27], and Lee et al. [20]. These researchers 
point to inter-organizational trust as a component of measuring 
transparency of inter-organizational information systems. In 
the interpretation of this finding, one can say that inter-
organizational trust is in a favorable position in the cosmetic 
industry. Accordingly, organization will have more 
information from its partners and competitive advantages in the 
value of the supply chain will be greater as much as company 
resources are more. Inter-organizational trust is a key aspect of 
communication in the cosmetic industry, which is a kind of 
capital. Repeat interaction, computation based on benefits, and 
norms that determine predictability and reliability are counted 
as source of organizational trust. 

Question 3: Is environmental assurance regarded as a 
dimension of measuring transparency of inter-organizational 
information systems in the supply chain? 
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Findings of the research on the third question and the role 
of environmental assurance in measuring transparency of inter-
organizational information systems indicates with regard to T-
statistics (7.89) that the role of environmental assurance is 
positive and significant in measuring the transparency of inter-
organizational information systems at the level of 0.01; it is 
higher than average. In other words, environmental assurance 
is a dimension of measuring transparency of inter-
organizational information systems in the supply chain. It can 
be concluded according to the experts’ opinion that 
environmental assurance in the cosmetics industry is in a 
favorable position. The research findings about role of 
environmental assurance in measuring transparency of inter-
organizational information systems are in line with the results 
of Nilipour Tabatabaei et al. [22], Jafari et al [23], 
Mirfakhredini et al. [24] Hosseini et al. [25], Maboudi et al. 
[26], Shibaji Panda [27], Lee et al. [20], and Sufian et al. [28]. 
These researchers point to environmental assurance as a 
component of measuring transparency of inter-organizational 
information systems. In the interpretation of this finding, one 
can say that Environmental assurance in the cosmetic industry 
leads to better information sharing and helps to realize 
organizational performance. 

This initial uncertainty of the environment faced by supply 
chain participants is affected by demand fluctuations and 
industry speed and they can improve performance by 
overcoming it. 

A major limitation of this study is that it was conducted in a 
single organization and it cannot be generalized to all 
organizations. In addition, the number of variables studied was 
limited to 6 dimensions and a quantitative method was used. 
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