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Abstract

:

The complexity of consumer behavior requires new research methods to overcome the limitations of conventional evident-based research. The aim of this paper is the comparison between two types of factor analyses, Q and R (PCA and cluster analysis) for subjectiveness measurement in the case of durable goods buying behavior in Romanian households with different levels of education and occupancy. Our study explores different subjective patterns of stimulus of 30 statements (Q-sample) by 30 Romanian households (P-sample) using the Q-sort method for collecting data. For the Q-sample inputs, results from the literature were used. Based on the 30 Q-sorts, we discovered four factors for both Q and R factor analysis, mostly different according to specific results from different methods. For the Q method, we used the labels “pragmatic”, “modern”, “traditionalist”, and “innovator. For R factor analysis and cluster, we used “traditional Romanian brands”, “real needs and power purchasing”, “sceptic versus optimistic subjectiveness”, and “negative subjectiveness”. This paper suggests the Q methodology as a structured and transparent approach to consumer behavior research by combining the in-depth subjectivity of qualitative methods and statistical rigor of factor analysis to identify groups in consumers. The research provides useful suggestions for selecting and approaching target consumer segments in the Romanian durable goods industry.
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1. Introduction and Short Literature Review (Q Factor Analysis)


The complexity of consumer buying behavior requires new research methods to overcome the limitations of conventional evident-based research [1]. The research provides useful suggestions for selecting and approaching target consumer segments in the Romanian durable goods industry. The Q methodology is used to map the opinions of people [2], in our case, the head of households, and to explore distinct subjective perspective within a group [3].



The Romanian market for durable goods has many particularities, including the Veblenian behavior of consumers for these goods, the low level of endowment of households with durable goods, a country with a transition economy, being an ex-communist country, and being a European Union member since 2007. Some of these features and particularities are as follows [4,5,6,7,8,9,10,11,12,13]:




	
A total of 42% of Romanian households bought durable goods with loans, based on Romanian government politics to increase the household’s endowment and to accept loans only with identity cards.



	
Only 9% of households made acquisitions for increasing the family, with the majority having a Veblenian behavior.



	
A significant percentage (34%) still trusts Romanian brands (e.g., Arctic), but 54% prefer foreigner brands.



	
Half of the households (48.3%) will buy durable goods in the near future.



	
Romanian households manage to buy goods but with restrictions in other areas; this means a low level of purchasing power.



	
The price is the most important criterion when buying durable goods.



	
A total of 25% of households have second-hand durable goods.








All the abovementioned features of the Romanian market of durable goods justify this analysis of the subjectiveness for Romanian buying behavior.



The aim of this paper is to use applied research to compare between two types of factor analyses, Q factor analysis (Q methodology) and R factor analysis (principal component analysis) for subjectiveness measurement in the case of durable goods buying behavior in Romanian households with different levels of education and occupancy.



In this section, we present a short literature review of the methods that use and we insist on Q factor analysis considering that R factor analysis is a well-known method in consumer behavior research.



Originating in the discipline of psychology, Q methodology remains a relatively unknown and underutilized technique across other disciplines [14]. The basic concept of Q methodology is the psychological concept of operant subjectivity proposed by Stephenson, with an important combination of both qualitative [15] and statistical approaches [14,16,17,18,19], which allows us to clarify various competing consumer perspectives and opinions [3] on durable goods market. The parameters of consumer behavior refer to psychological processes such as motivation, perceptions, attitude, etc. [15]. It is also a by person factor analysis [20,21,22,23]. The 30 participants (namely P-sample) in the study rank-ordered the 30 statements (namely Q-sample) based on their perceptions and opinions and gave us the opportunity to study them systematically [24].



Unlike a normal factor analysis [25], the Q factor analysis correlates people with respect to their perception [26] across a sample of variables [27]. PCA and cluster analysis has many applications for marketing data and consumer behavior research [28].



The graphical abstract of this research design is presented in Figure 1 with the specific elements of the Q factor analysis: the P-sample; the molecular hypothesis for the Q-sorts and output of the methods; and the four final factors as presented in Section 3 and Section 4 of the paper, which present the detailed results and discussion for the outputs of the methods.



There are no comparative studies for these methods, and a few papers have analyzed home purchase from a subjective perspective [29,30] using a cross-sectional approach [31] and major reporting gaps among Q methodology publications [19]. There are no studies regarding subjectiveness in consumer behavior or buying decision for durable goods in Romania. To fill this research gap, this study is the first to compare Q and R factor analyses for subjectiveness measurements. It contributes to the existing theory and practice using these methods to examine the subjectiveness of consumer behavior research: experiential consumption in everyday life and consumer perceived value.




2. Materials and Methods


For measuring of subjectiveness in consumer behavior and decisions to buy durable goods, in Romania, we applied, for an objective comparison, two types of factor analysis: Q factor analysis (known as Q methodology) and R factor analysis, also known as PCA (Principal Component Analysis) and cluster analysis. For both methods, we used Varimax rotation with Kaiser normalization. The Varimax rotation from the PQ Method software has the same role as in R factor analysis: to maximize the variance of the first extracted factors.



The mathematical model of factor analysis (PCA) assumes that the data subject to analysis are in fact the result of the action of unobserved factors that can be identified and analyzed and has the following form (in the case of standardized variables) [28]:


Xi = Ai1F1 + Ai2F2 + Ai3F3 + …+ AinFn + ViUi,



(1)




where




	
Xi—variable i from a model and standardized,



	
Aij—a standardized multiple regression coefficient of the variable i for common factor j (known as factor loading),



	
Fj—a common factor (known as factor score),



	
Vi—a standardized multiple regression coefficient of the variable i for unique factor i, and



	
n—number of common factors.








The PCA method differs from basic factor analyses in two major aspects: the calculations of the distances between points and the formula for transforming the terms [32]. Equation (2) is the calculation for basic factor analysis, and Equation (3) is the calculation for PCA:


   x  i j  ′  =    x  i j   −    x ¯   j     σ j     



(2)






   x  i j  ″  =    x  i j   −    x ¯   j     n  ∗  σ j     



(3)







R factor analysis uses the PCA method for calculations, and Q factor analysis use the method of Thurstone’s centroid analysis [33]. The final step of the Q methodology is the calculation of the categorical average score for each factor [34] with Equation (4). An important indicator in Q methodology is the composite fidelity [11] with a value bigger than 0.8. The Steven R Brown formula for composite fidelity is presented in Equation (5) [35].


   z c  =    ∑  i = 1   n c      z i       n c     



(4)




where




	
zi = the Z score of the statement,



	
c = the category, and



	
nc = the number of the statements from category c.










   r  x x   =   0.80 ∗ p   1 +   p − 1   ∗ 0.80    



(5)




where




	
rxx = fidelity coefficient and



	
p = the number of subjects which define that factor.








The Q methodology used two important indicators for [35]: the standard error of factorial scores—Equation (6)—and the standard error of differences into normalized factorial scores—Equation (7).


  S  E x  =  σ x  ∗   1 −  r  x x      



(6)






  S E  D  x − z   =   S  E x 2  + S  E y 2     



(7)




where




	
SEx = standard error of the factorial scores for factor X and



	
σx = standard deviation of forced distribution imposed in the structure of the Q-sort.








The data were collected in May 2019 based on the Q-sorts with the distribution (−4 −3 −2 −1 0 +1 +2 +3 +4) described in Figure 2 using (+4) for the most important and (−4) for the most unimportant. The Q-sort was conducted in person [36]. The Q-sample has 30 sentences detailed in the Section 3.1. of the paper. The P-sample has 30 household heads [31] from Tîrgu Mureș with respect to the national distribution of households at the urban level, being a representative sample. The structure and sociodemographic characteristics of the P-sample are presented in Table 1. One of the most striking features of the Q methodology is that the research is limited to small samples [33,35]. The objectives for which the Q methodology is used are achieved perfectly and with small samples in the conditions in which the diversity of opinions is ensured by the researcher [33,35]. Thus, the selection of individuals participating in the study should be made not based on a random algorithm; in contrast, it should have a careful selection basis of subjects likely to bring more subjectivity and new opinions in the study. The diversity of opinions is the objective subsumed by the principle of theoretical saturation for this method. Sampling, according to the classical social sciences, has no significance for the Q methodology [33,35]. The Q methodology uses four specific concepts: P-sample (subjects of the study case); Q-sorts (for collecting data); Q-sample (statements of the Q-sorts); and the molecular hypothesis [35], namely, the molecular assumptions of Q methodology. Moreover, in the case of Q methodology, we refer to inductive (exploratory) inference and deductive inference (ante hoc hypotheses devised by the researcher) of the results.



By ensuring the representativeness of the P-sample, in fact, within the Q methodology, the heterogeneity of opinions regarding the statements used in the Q-sample is ensured; this aspect is nothing more than a sample of opinions and perceptions.



For molecular hypotheses specific for the Q methodology and for the statements of Q-sorts, we used research results for durable goods market in Romania made by the author in the period 2008–2018 [4,5,6,7,8,9,10,11,12,13,28].



The Q methodology has as a fundamental hypothesis that the items are completely interdependent [33] on the 30 statements from Q-sorts and that it has as a starting point a correlation matrix similar to R factor analysis, but for subjects (P-sample) rather than for variables, as presented in Figure A1—from Appendix A.



For Q methodology, the free PQ Method software (http://schmolck.org/qmethod/) [37] was used [16,18,20,38,39,40,41]. For PCA and cluster analysis, SPSS 23.0 statistical software was used. A free trial version of GraphPad Prism 9.1 (https://www.graphpad.com/) [42] was used for graphical representations of the Q and R factor analyses, the free site www.visme.com was used [43] for the Venn diagram, and Microsoft Excel was used for the heat map.




3. Results


3.1. Results for Q Factor Analysis (Q Methodology)


Following the first step of any factor analysis, in our correlation matrix (Figure A1—from Appendix A), there are




	
Preponderant negative correlations, which mean opposite perceptions, subjectiveness, and opinions in the P-sample between, for example, subjects 5—a retired person with secondary education—and 17—a business owner with secondary education;



	
Preponderant positive correlations, with, for example, all seven employees with secondary education having similar opinions for the rest of the P-sample; and medium positive correlations.








From the first extraction using Varimax rotation from the PQ Method software, the seven resultant factors (Figure 3) explained 47% of total variance. Only five factors have an eigenvalue greater than 1 and explain 44% of total variance. Finally, the PQ Method software retains only four factors.



From Figure 2, it can be observed that factor 1 and factor 4 are positively correlated with all subjects except subject 17—a business owner with secondary education. For all factors, there are subjects with different variations between them. In Figure 4, the matrix of the cumulated communalities of the seven factors extracted initially is presented.



We marked with colors all of the subjects associated with each factor. For those subjects with low values of communalities (subject 4—retired with gymnasium education), a relatively unique answer can be considered, which was strongly different from the answers of other subjects. Another aspect from Figure 4 is related to the horizontal sum of the communalities (the column of factor 7), which represents the sum of variations of a factor for the same subject and provides answers about the percentage of common answers of that subject with all seven factors. It sustains that subjects with low communalities do not align with the general opinions explained by the seven factors for the 30 subjects.



The angles of rotation (six two-dimensional rotations) used between the four factors are presented in Figure 5a. In Figure 5b,c, the distribution of the subjects are presented on a two-dimensional space for factors 1 and 2 (Figure 5b) and for factors 3 and 4 (Figure 5c), with the points representing the 30 Q-sorts (the opinions) completed by the subjects of the P-sample.



Figure 5b shows that all subjects are well represented on the first two factors. Most of them, following the rotations performed, are “pure” cases, strongly polarized on the factorial axis. Subjects 9, 12, 10, 14, 3, 26, 28, 29 18, and 16 are found on factorial axis 1. Subjects 25, 12, 30, and 1 are found on factorial axis 2. It is also observed that, although characterized by the variance in the second factor, subjects 17—an employer with high school education—and 1—unemployed with higher education—have opposite opinions. Additionally, subjects 28 (employee with high school education), 21 (employee with higher education), and 9 (retired with high school education), are positioned on factorial axis 1 in a negative plan and form different opinions, opposite to the rest of the subjects characterized by the variance in factor 1. By the graphical representation of the two factors the separate opinions of subjects 17 and 18, and 1 and 29 are confirmed by the data included in the initial correlation matrix (Figure A1—from Appendix A).



Figure 5c shows that the number of pure cases is better defined, with factor 3 explaining, except for subject 1—unemployed with higher education—and subject 19, the opinions of all other subjects in the study. Additionally, in the case of factor 4, there are subjects who have conflicting opinions with others: subjects 2, 27, 14, and 30. The best represented subject in the positive plane formed by the two factors is subject 5. In Figure A2—from Appendix A, the location of the subjects in space generated by the four factors (matrix of factors) is presented, with “X” indicating the subjects who define and form each factor.



The results from Figure A2—from Appendix A show only the subjects’ coordinates, but for a better explanation of the similarities and differences of the opinion between subjects, it is necessary to calculate the weights of each defining Q-sort (those marked with an X in Figure A2—from Appendix A) based on the saturation in factors. These results are presented in Table 2. The last column of Table 2 indicates that only factors 2 and 4 are strong groups. Factor 2 groups retired persons and unqualified workers. Factor 4 groups the unemployed with higher education, and the household. The strongest characterization of each factor is marked with red in Table 2.



In Table 3, we present the statements included in each factor, normalized, and rounded scores for Q-sorts, and a heat map for the final scores. Red marks all the subjects who agree. Blue marks the subjects who disagree with all four factors. For a better visualization of the final scores for each statement, we made a heat map with the same legend: red for positive/agreement scores and blue for negative/disagreement scores.



Based on the data from Table 3, we constructed a Venn diagram (Figure 6) to emphasize the statements from similar or different Q-sorts from the factors.



The next important step in Q factor analysis is to calculate the z-scores, the factorial scores from gross scores, and weights for each factor. Figure 7 represents the z-scores.



Figure 2 presents the conversion in the structure of the Q-sort for each extracted factor. Due to statements that indicate the agreement or disagreement of the subjects with each factor, we named the factors as follows:




	
Factor 1—The Pragmatic, represented by the employees with secondary education. Opposite statements for factor 1 are (4) The durable goods are a must in any household and (7) The new technologies are good for health.



	
Factor 2—The Modern but it has nothing! represented by the unemployed with secondary education. Opposite statements for factor 2 are (18) A high price means a guaranteed quality and (9) I like to have the last generations of durable goods in comparison to (24) I change the durable goods when they break down only.



	
Factor 3—The Traditional consumer, represented by the retired subjects of this study. Opposite statements for factor 3 are (13) Manufacturers of durable goods are constantly innovating to make household chores easier and increase comfort and (5) Romanian brands are competitive on the market.



	
Factor 4—The Innovator, represented by the unemployed with higher education. Opposite statements for factor 4 are (22) Imported durable goods are better than Romanian one and (14) Durable goods made radiation harmful to health (microwave oven, tube monitors, mobile phones, TVs, etc.).








The Q factor analysis being a statistical method has its own statistical indicators to characterize the factors and the reliability and goodness of fit from these results (Table 4).



All four factors have a composite fidelity greater than 0.800, which means that the more subjects who share the same opinions, the more confidence we have in the scores of the statements that form that factor. The standard errors have low values for all factors. The standard errors of differences in normalized factor scores show that, between factors 3 and 4, statistically significant differences do not exist even if the subjects of each factor are different.




3.2. Results for R Factor Analysis (Principal Component Analysis and Cluster Analysis)


For R factor analysis (the PCA (Principal Component Analysis)), we used SPSS 23.0 (Licensed) and Graph Pad Prism 9 (Free Trial) for graphical representations of PCA and cluster analysis. Similar to Q factor analysis, the Varimax rotation was used with Kaizer normalization. PCA is a very commonly used method; therefore, we present only the most important outputs of the methods. For variables of PCA, all 30 statements of the Q-sorts were used as variables. For cluster analysis, the resulting principal components of PCA were used to group all 30 subjects from the study. The number of clusters was chosen arbitrary as four as in Q methodology for uniform comparability. Table 5 presents the rotated component matrix from PCA.



The five principal components (PC) from Table 5 explain only 47.334% of total variance. All five PCs contain both negative and positive values. In Figure 8, the scree plot is presented. The decision for the number of PCs was an eigenvalue greater than 2 because the classical criterion (>1) resulted in 12 PCs. Figure 9 presents the proportion of variance, individual and cumulative.



Following the steps of the PCA method and after an analysis of the variables that form each PC, we can name the components as follows:




	
PC1—traditional Romanian brands and behavior,



	
PC2—real needs of households and power purchasing,



	
PC3—sceptic versus optimistic subjectiveness and opinions,



	
PC4—oldest versus newest opinions on durable goods, and



	
PC5—negative subjectiveness of durable goods buying behavior.








In Figure 10, the biplot (loadings and PC scores) are presented only for the first components PC1 and PC2.



To analyze how the 30 subjects are grouped on the five PCs, we applied the K-means cluster analysis. The ANOVA test indicates statistics significance for all clusters (p < 0.01 for PC1 and PC2, p = 0.017 for PC3, p = 0.005 for PC4, and p = 0.049 for PC5). The structure of the four final clusters are as follows:




	
Cluster 1 has six members: one employee with higher education, one owner with secondary education, and four retired with secondary education.



	
Cluster 2 has six members: one employee with higher education, one owner with higher education, one household member, and two employees with secondary education.



	
Cluster 3 has 13 members: five employees with secondary education, one employee with higher education, one self-employed, one manager, one owner with secondary education, two retired with secondary education, and one unemployed with higher education.



	
Cluster 4 has five members: one unemployed with higher education, one retired with gymnasium, one self-employed, one owner with secondary education, and one unqualified worker.








The heterogeneity of the clusters confirms the subjectiveness of perceptions and opinions. The clusters are heterogeneous if we consider the sociodemographic characteristics of the 30 subjects.





4. Discussion


The results of both factor analyses, Q and R, comparatively show the advantages and disadvantages of the methods and the strengths and weaknesses of each method. Furthermore, for R factor analysis, we completed the PCA results with cluster analysis to obtain a closer and appropriate comparison of the PCA results with Q methodology.



Therefore, by applying the Q methodology, we tried to identify some typologies of households in Tîrgu Mureş according to the sociodemographic characteristics of the head of the household. Our results partially confirmed that the international consumer behavior for durable goods is grouped into pragmatists; innovators/news searches/investors/modern; and actual [31], close to traditionalist. The rotation of the factors allowed us to obtain information regarding the similarity/differentiation between the 30 subjects from the study in terms of the four extracted factors, which subjects are similar, and who has conflicting opinions regarding the criteria for purchasing durable goods. The results of Q methodology emphasizes the plurality [36] inside of P-sample that confirm the specific molecular hypothesis of the Q methodology and, in fact, the potential of durable goods market in Romania. The four extracted factors represent the four views of consumers. Through Q-sort, the method forced respondents to diversify their impact assessments [44] and thus provides valuable information for practical application in the decision-making process. In our study, an important aspect [15,33] regarding the formulation and conception of statements included into Q-sorts for Q methodology is found. The methodology of applications for Q factor analysis suggests that a researcher can obtain statements based on a literature study. Therefore, all 30 statements of our case study were selected, designed, and devised based on previous authors’ research studies within the last 10 years [4,5,6,7,8,9,10,11,12,13] regarding the endowment of durable goods for Romanian households, the motivations and buying behavior for these goods, and their particularities for an ex-communist country.



In the Q methodology, the factor matrix (Figure A2—from Appendix A) presents only the coordinates of the subjects on the four extracted factors but cannot be a major starting point in the internal and external interpretations of similarities and differences in opinion between research subjects. Figure 3 highlights only the groups of opinions of the subjects but do not refer to what each factor contains, which statements of the Q-sort-deck were grouped on each factor, and which statements were not represented at all in any factor.



Therefore, the separation, using as a differentiation criterion the standard error of differences (Table 2), in consensual statements and differentiating statements highlighted other aspects that help in the intrinsic interpretation of the results of the application of Q-factor analysis. Thus, we can conclude that differentiating statements refer to aspects such as the following:




	
In the purchase of durable goods, the subjects consider aspects related to the energy consumption class and the technical performance of the good and not the price or discounts granted;



	
the fact that the goods emit radiation harmful to health;



	
The last generation of durable goods are expensive for the purchasing power of the subjects who were grouped on the four factors; and



	
The reason for purchasing durable goods is that the old ones have been damaged.








On the last column of Table 2, for each subject (represented by the corresponding Q-sort), a weight that can be placed between 0 and 10 was obtained, with the maximum weight being assigned to the subject whose provisional weight was the highest, the subject that best characterizes that factor. Therefore, analyzing the results, it is found that there is strong grouping only among the second and fourth factors, as follows:




	
For factor 1, the best characterization is given by subject 29 (employed with high school), and in descending order of importance, subject 26 and subject 24, also employed with high school, because on the first factor, all employees with secondary education were grouped in the P-sample.



	
For factor 2, the opposition of the opinions of the subjects that form this factor is very well highlighted and the grouping of subjects 7 and 8 (high school retirees) tend toward that of subject 18 (unskilled worker).



	
For factor 3, the best characterization is given by subject 27 (employed with high school) and an average characterization is given by subject 2 (unemployed with high school).



	
For factor 4, the defining characterization belongs to subject 19 (domestic), supplemented by that of subject 1 (unemployed with higher education).








These results show that the subjects who formed the four factors extracted in Q methodology, being those who have a secondary education (unemployed, retirees, unqualified workers, homemakers, and employees with secondary education; the only subject with higher education was an unemployed person, who is thus a subject with low income) but have a significantly lower income than the other subjects, do not consider the aspects listed in the statements that differentiated the opinions of the subjects in this study.



Based on the results from Table 3, we conclude the following:




	
For factor 1, the highest weight is held by statement 4. The subject that strongly defines this aspect is subject 1—unemployed with higher education. The next highest weights are help by statements 14 and 3, defined by subjects 2 and 3—also unemployed but with high school education. Different statements and, therefore, opposite contributions in the formation of the first factor, have—in descending order of importance—defining statements from subjects 7, 30, 18, 26, 12, and 8—all subjects with high school education. Therefore, this factor is formed by unemployed subjects and those employed with high school education. This cluster formed following the application of the Q methodology on the 30 statements regarding the opinions of the respondents from the marketing research undertaken in Tîrgu Mureş. Therefore, the subjects that form this factor think that “durable goods are a necessary good in any household”, that the reason for purchasing these goods is to increase the needs of the household, and that these goods emit radiation harmful to health, statements with which they agree, opposed to those who refer to the fact that new technologies would be better for health; who are sensitive to promotional periods; who believe that high prices do not imply better quality and brand; who do not agree with the fact that, in every room of the house, there should be a TV; and who are not influenced by the promotion of these goods.



	
For factor 2, statements 18, 9, 3, and 7 have the highest positive weights, given by all three unemployed subjects and by subject 4—retired with eight classes. Holding opposite opinions, subjects 24, 27, 29, 28, 5, and 25 are defined as having secondary education in the P-sample; therefore, this second factor consists of the unemployed, employees with high school education, and those retired with high school education. Therefore, the subjects that form the second factor agree that the price is the guarantee of product quality, that they want to have state-of-the-art goods in the house, and that these are healthier than the old products. These opinions are “reinforced” by the opinions that the change in household goods is not always made only for the sake of replacing damaged goods, that the goods purchased for the most part are not purchased in installments, that world-famous brands guarantee product quality, and that Romanian brands do not present a strong competition on the world market.



	
For factor 3, the subject characteristic of statement 13 is subject 1—unemployed with higher education and who agrees with the fact that the sales policy adopted by Romanian companies to sell on “credit only with the bulletin” was one that contributed significantly to the increase in living standards in households from Tîrgu Mureş. This opinion is followed by statements 11, 16, and 24 for subjects 2, 4, and 5, i.e., a high school-educated unemployed person, a high school-educated retired person, and a high school-educated retired person; the opposing opinions were formed by the defining statements 5, 21, 19, 4, 10, and 27 for the subjects employed with high school education. Thus, the subjects of the third factor buy brands already tested and do not intend to purchase durable goods in the future unless there is a possibility of financial recovery of the household. However, there are opinions regarding the fact that the short renewal time of households is dictated not by consumers but by producers, that the frequency of the introduction of the latest generation and innovative products on the Romanian market has been synchronized with that on foreign markets and not with some temporary gap, and that the recommendation of friends in purchasing durable goods do not need to be considered.



	
For factor 4, the major opinion is held by defining statements 22, 18, and 19 for the unemployed with higher education and high school education and for the high school-educated retired persons whose opinions are in opposition to high school-educated employees who opt for statements 14, 13, 17, 26, 28, and 29. Thus, the subjects of the fourth factor have positive opinions related to the following aspects: the imported durable goods are much better than Romanian ones, the price is the guarantee of quality, and there are some temporary gaps in the introduction of the latest innovations in Romania compared to other world markets. Opposite opinions are in regard to the fact that goods do not emit radiation harmful to health, that producers of goods do not strictly innovate litate “housework”, and that state-of-the-art goods do not have “peppered” prices.








In Table 6, we structured the consensual and differentiating statements for each grouping factors, two by two. In bold are consensual or differentiating statements, and in italics are statements outside of these categories.



The consensual statements resulting from the processing of Q-sorts refer to the following:




	
The sale of durable goods on “credit only with identity card” was a good policy that increased in the standard of living of households.



	
The last generations of durable goods are better for health.



	
I buy those brands of durable goods for which I received the recommendation of my friends.



	
I buy those brands of durable goods that I still have in the household and that are tested.



	
the brand of the product means the quality of the product.



	
A high price means a guaranteed quality.



	
The sale of “second-hand” durable goods has transformed Romanian households into “Europe’s garbage dump”.



	
Imported durable goods are better than Romanian brands.



	
I do not consider the periods with discounts or holidays when I buy durable goods.








According to Q methodology’ results, the four typologies of consumers are sensitive to aspects related to the reliability and maintenance of the product, aspects revealed by the low purchasing power (which pay attention to the energy consumption class, which brings savings to the household budget). If we consider these consensual statements, the subjects who formed the four factors hold similar opinions regarding bank lending policies, fear of trying a brand other than the one already owned, the brand and price representing a guarantee of product quality, preferences for imported goods to those of local production, and making purchases regardless of the time of year.



Our results show that Q methodology is a robust tool [45] and congruent method [46] for informing on the decision-making process and quantifying Romanian household’s subjectiveness about durable goods market.




5. Conclusions


With the present comparative analysis, we highlighted (and, in conclusion, we recommend) that, for measuring subjectivity and latent variables in consumer behavior, there is a rigorous method: Q factor analysis based on grouping the subjects according to their perceptions, subjectiveness, and opinions. Nowadays, in marketing research, consumer behaviors, and behavior economy, market segments are becoming increasingly narrow due—on the one hand—to the numerous products and services and—on the other hand—to the various strategies of producers to attract a typical consumer. The research results provide also useful suggestions for selecting and approaching target consumer segments in the Romanian durable goods industry, both for Romanian and global brands. Regarding policymakers for the durable goods market, the present results help to understand Romanian consumers and their subjectiveness: endowment with durable goods in Romania is—from the subjective perspective—equal to social status. All four factors from Q methodology confirm the four types of Romanian households with different buying behavior and motivations for durable goods purchases. They are sensitive to the price but open to the last technologies, and they are traditionalist and conservatives. All of this information is needed for policy makers involved in the Romanian durable goods market.



As there are many adherents of the “classical” methods of factor analysis who dispute the quality of Q-factor analysis, we recommend this method for the benefits, highlighting that the Q methodology and related programs provide additional indicators, necessary for better internal interpretation and more detailed than an R- factor analysis performed, for example, with SPSS. The major advantage is that it gives the possibility to highlight and, especially, to understand both the similarities between the subjects—the variables—and especially the differences between them, helping identify those opinions that differentiate the subjects. Moreover, the Q method identified subjects who actively and definitively participate in the formation of the extracted factors and, therefore, of the “formative” opinions of factors. In Table 7, we present the advantages and limits of using Q factor analysis.



Compared with the R method, the Q methodology is a relatively simple type of empirical or quantitative study [15]. The variable of R consists of measurable items or stimuli, whereas that of Q methodology is a person [15], which is a critical aspect in consumer behavior research. Q factor analysis help to identify levels of consensus and divergence among subjects [55], and this method search for factors or groups within the data of participants who have similar opinions [56].



Another important advantage for using the Q methodology for subjectiveness measurement is that there is a constructive—conclusive—“connection” between subjects as variables of factor analysis and statements as variables that help form variables—subjects that are factored. Therefore, this study shows that, for Romanian consumers from Tîrgu Mureş with a low level of income, although they want to own and purchase durable goods of the latest generation, they cannot afford them or they “switch” to such purchases only when “the old ones have broken down.”



The Q methodology is an excellent combination of both qualitative and quantitative analysis with free and easy-to-use software. The Q factor analysis highlights aspects related to perceptions, subjectivism, similar or different opinions, and intrinsic characteristics of the subjects; for example, those aspects are highlighted and interpreted in depth when combining qualitative research methods and those of quantitative research, such as in the Q methodology.
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Figure A1. The correlation matrix based on completed Q-sorts using the P-sample. 
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Figure A2. The factor matrix (X indicates the defining Q-sort). 
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Figure 1. The graphical abstract of the research. 
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Figure 2. The Q-sort values for each of extracted four factors. (Note: * p-value < 0.01). 
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Figure 3. Unrotated factors matrix. 
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Figure 4. Matrix of the cumulated communalities of the seven factors extracted initially. 
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Figure 5. Angles of rotation and distribution of the subjects on the extracted factors (a) The angles of rotation; (b) The distribution of the subjects on factors 1 and 2; (c) The distribution of the subjects on factors 3 and 4. 
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Figure 6. Venn diagram for the agree/disagree statements for each factor. (Note: * p-value < 0.01). 
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Figure 7. The Z-scores of each factor. 
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Figure 8. The scree plot for PCA. 
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Figure 9. The proportion of variance. 
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Figure 10. The biplot for PC1 and PC2. 
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Table 1. The structure of the P-sample.
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	Characteristics
	
	Frequencies (%)





	Gender
	Male
	17 (57%)



	
	Female
	13 (43%)



	Number of persons in the household
	1 person

2 persons

3 persons

4 persons

5 persons
	3 (10%)

8 (27%)

8 (27%)

9 (29%)

2 (7%)



	Number of children under 18 years old in the household
	1 child

2 children

3 children
	22 (73%)

6 (20%)

2 (7%)



	Age group
	Under 24 years

25–34 years

35–49 years

50–64 years

More 65 years
	2 (7%)

4 (13%)

13 (43%)

9 (30%)

2 (7%)



	Civil status
	Unmarried

Married

Divorced/Widowed
	4 (13%)

24 (80%)

2 (7%)



	Occupational status
	Business owner

Retired

Self employed

Employee with university degree

Employee with secondary education

Manager

Unemployed

Household

Unqualified worker
	4 (13%)

7 (24%)

2 (7%)

4 (13%)

7 (24%)

1 (3%)

3 (10%)

1 (3%)

1 (3%)



	Education
	Gymnasium/Primary education

Secondary education

College/university
	1 (3%)

22 (74%)

7 (23%)



	Net income/month
	<1350 lei

1350–3500 lei

<3500 lei
	5 (17%)

21 (70%)

4 (13%)
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Table 2. Generating the weights of each Q-sort based on saturations in factors.






Table 2. Generating the weights of each Q-sort based on saturations in factors.





	
Defining Q-Sorts

	
S (Saturation in Factors)

	
    w =  s  1 −  s 2       

	
       1   w  m a x          

	
   w          1   w  m a x          

	
Rounded (x 10)






	
Factor 1




	
24 employee/sec educ

	
0.1969

	
0.19

	
2.60

	
0.49

	
5




	
25 employee/sec educ

	
0.0094

	
0.01

	

	
0.02

	
0




	
26 employee/sec educ

	
0.2610

	
0.24

	

	
0.63

	
6




	
27 employee/sec educ

	
0.0824

	
0.08

	

	
0.21

	
2




	
28 employee/sec educ

	
−0.0670

	
−0.07

	

	
−0.17

	
−2




	
29 employee/sec educ

	
0.5737

	
0.38

	

	
1

	
10




	
30 employee/sec educ

	
0.0320

	
0.03

	

	
0.08

	
1




	
Factor 2




	
7 retired/sec educ

	
−0.4678

	
−0.37

	
2.74

	
−1

	
−10




	
8 retired/sec educ

	
−0.4298

	
−0.35

	

	
−0.96

	
−10




	
18 unq worker/gymn

	
0.0052

	
0.01

	

	
0.01

	
0




	
Factor 3




	
2 unempl/sec educ

	
0.0336

	
0.03

	
13.34

	
0.45

	
4




	
27 empl/sec educ

	
−0.0754

	
−0.07

	

	
−1.00

	
−10




	
Factor 4




	
1 unempl/higher educ

	
−0.0823

	
−0.08

	
7.24

	
−0.59

	
−6




	
19 household

	
−0.1410

	
−0.14

	

	
−1

	
−10








Note: S = saturation; w = weight of each Q-sort, sec educ = secondary education, unq = unqualified, gymn = gymnasium education, empl = employe, unempl = unemployee, higher educ = higher education.
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Table 3. The share of statements (Q-sorts) included in each factor, normalized and rounded scores for Q-sorts, and the heat map for final scores.
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No

	
Statements of the Q-sorts *

	
No

	
The Share of Statements (Q-Sorts) Included in Each of the Four Factors

	
Normalized and Rounded Scores for Q-Sorts




	
Factors and Correspondent Number of Respondent (P)

	
Factor Arrays




	
F1

	
P

	
F2

	
P

	
F3

	
P

	
F4

	
P

	
F1

	
F2

	
F3

	
F4






	
1

	
The sale of durable goods on “credit only with the identity card” was a good policy that led to an increase in the standard of living of households

	
1

	
−0.53

	
20

	
−0.57

	
20

	
−0.76

	
22

	
0.14

	
16

	
−1

	
−1

	
−1

	
0




	
2

	
What I always aim when buying durable goods are the technical performance and the energy consumption class, not the price or discounts granted.

	
2

	
0.79

	
9

	
0.26

	
15

	
1.52

	
3

	
−0.44

	
21

	
1

	
0

	
3

	
−1




	
3

	
The reason why I buy durable goods is to increase the needs of the family, the household

	
3

	
1.49

	
3

	
1.22

	
3

	
0.29

	
13

	
0.60

	
8

	
3

	
3

	
0

	
1




	
4

	
Durable goods are a must in any household

	
4

	
2.11

	
1

	
−0.84

	
24

	
−1.17

	
27

	
−0.30

	
20

	
4

	
−2

	
−2

	
−1




	
5

	
Romanian brands are competitive on the market

	
5

	
0.16

	
13

	
−1.14

	
26

	
−1.76

	
30

	
−0.82

	
23

	
0

	
−2

	
−4

	
−1




	
6

	
Durable goods make household chores easier

	
6

	
1.21

	
4

	
−0.84

	
24

	
0.47

	
10

	
0

	
18

	
2

	
−2

	
1

	
0




	
7

	
The new technologies for goods are better for health

	
7

	
−1.81

	
30

	
1.13

	
4

	
−0.88

	
24

	
0.82

	
6

	
−4

	
2

	
−2

	
2




	
8

	
I am influenced, in the buying decision of durable goods, by TV/ radio/press advertisements

	
8

	
−0.87

	
25

	
0.80

	
8

	
0.00

	
17

	
−0.90

	
24

	
−2

	
1

	
0

	
−2




	
9

	
I like to have the last generations of durable goods

	
9

	
−0.08

	
14

	
1.68

	
2

	
−0.29

	
18

	
0.36

	
13

	
0

	
3

	
0

	
0




	
10

	
I buy those brands of durable goods recommended by the friends

	
10

	
−0.80

	
24

	
0.84

	
7

	
−1.11

	
26

	
0.52

	
10

	
−2

	
2

	
−2

	
1




	
11

	
I buy those brands of durable goods that I already have in my household and tested

	
11

	
−0.59

	
22

	
0.53

	
13

	
1.88

	
2

	
0.22

	
14

	
−1

	
0

	
3

	
0




	
12

	
The brand of the product always means the quality of the product

	
12

	
−0.97

	
26

	
0.91

	
5

	
0.82

	
6

	
0.38

	
12

	
−2

	
2

	
2

	
1




	
13

	
Manufacturers of durable goods are constantly innovating to make household chores easier and to increase comfort

	
13

	
−0.69

	
23

	
−0.27

	
18

	
2.05

	
1

	
−1.65

	
29

	
−1

	
0

	
4

	
−3




	
14

	
Durable goods made radiation harmful to health (microwave oven, tube monitors, mobile phones, TVs, etc.)

	
14

	
1.65

	
2

	
−0.60

	
21

	
−0.82

	
23

	
−2.09

	
30

	
3

	
−1

	
−1

	
−4




	
15

	
Romanian durable goods a more qualitative than imported one

	
15

	
0.19

	
12

	
−0.62

	
22

	
0.76

	
7

	
1.79

	
2

	
1

	
−1

	
2

	
3




	
16

	
Future purchase of durable goods depends on the financial recovery of the household

	
16

	
0.39

	
11

	
−0.30

	
19

	
1.11

	
4

	
0.44

	
11

	
1

	
−1

	
2

	
1




	
17

	
The late-generations of goods are far too expensive for my purchasing power

	
17

	
0.89

	
8

	
0.05

	
16

	
0.23

	
15

	
−1.12

	
26

	
1

	
0

	
0

	
−2




	
18

	
A high price means a guaranteed quality

	
18

	
−1.33

	
28

	
1.71

	
1

	
−0.47

	
20

	
1.65

	
3

	
−3

	
4

	
−1

	
3




	
19

	
World-renowned brands, producers of durable goods, have introduced late-generation products late in Romania compared to other EU countries

	
19

	
−0.23

	
17

	
−0.26

	
17

	
−1.46

	
28

	
1.05

	
4

	
0

	
0

	
−3

	
2




	
20

	
The sale of “second-hand” durable goods has turned Romanian households into “Europe’s garbage dump”.

	
20

	
−0.54

	
21

	
0.57

	
11

	
0.35

	
11

	
−0.14

	
19

	
−1

	
1

	
1

	
−1




	
21

	
Reducing the renewal time of the household with durable goods is encouraged by consumers

	
21

	
−0.11

	
15

	
0.61

	
9

	
−1.52

	
29

	
0.00

	
18

	
0

	
1

	
−3

	
0




	
22

	
Imported durable goods are better than Romanian one

	
22

	
−0.45

	
19

	
0.88

	
6

	
0.29

	
13

	
1.87

	
1

	
−1

	
2

	
0

	
4




	
23

	
Romanian producers of durable goods do not know how to competitively promote their products on foreign markets

	
23

	
0.95

	
5

	
0.57

	
11

	
0.18

	
16

	
0.60

	
8

	
2

	
1

	
0

	
1




	
24

	
I change the durable goods when they break down only

	
24

	
0.79

	
10

	
−2.02

	
30

	
1.06

	
5

	
0.82

	
6

	
1

	
−4

	
2

	
2




	
25

	
I still have old durable goods in my household (black and white TV, washing machine, sewing machine, Dacia car, refrigerator, stove, etc.) and I still use its

	
25

	
−0.39

	
18

	
−1.11

	
25

	
0.23

	
15

	
0.16

	
15

	
0

	
−2

	
0

	
0




	
26

	
There must be a TV in each room and each family member so that there are no misunderstandings in the family

	
26

	
−1.16

	
27

	
0.53

	
14

	
−0.47

	
20

	
−1.27

	
28

	
−2

	
0

	
−1

	
−3




	
27

	
I bought most of the durable goods by installments (at bank/retailer).

	
27

	
−0.19

	
16

	
−1.67

	
29

	
−1.06

	
25

	
0.52

	
10

	
0

	
−3

	
−2

	
1




	
28

	
The only reason I buy durable goods is that the old ones are broken

	
28

	
0.91

	
6

	
−1.18

	
27

	
−0.53

	
21

	
−1.27

	
28

	
2

	
−2

	
−1

	
−3




	
29

	
A well-known brand of a durable good is not always a guarantee of product quality

	
29

	
0.91

	
7

	
−1.45

	
28

	
0.53

	
9

	
−1.12

	
26

	
2

	
−3

	
1

	
−2




	
30

	
I don’t consider discounted or feast periods (Christmas, Easter, etc.) when I buy durable goods

	
30

	
−1.67

	
29

	
0.57

	
12

	
0.53

	
9

	
−0.82

	
23

	
−3

	
1

	
1

	
−1








Note: For all statements of the Q-sort, the research results made by the author in the period 2008–2018 was used [4,5,6,7,8,9,10,11,12,13,28].
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Table 4. Statistical indicators for Q factor analysis.






Table 4. Statistical indicators for Q factor analysis.





	

	
Factors




	

	
1

	
2

	
3

	
4






	
The number of defining variables

	
7 subjects

	
3 subjects

	
2 subjects

	
2 subjects




	
Composite fidelity (>0.800)

	
0.800

	
0.800

	
0.889

	
0.889




	
Standard error of factor scores

	
0.186

	
0.277

	
0.333

	
0.333




	
Standard error of differences in normalized factor scores:

	

	

	

	




	
1

	
0.263

	
0.334

	
0.382

	
0.382




	
2

	
0.334

	
0.392

	
0.434

	
0.434




	
3

	
0.382

	
0.434

	
0.471

	
0.471




	
4

	
0.382

	
0.434

	
0.471

	
0.471
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Table 5. Rotated component matrix (PCA).






Table 5. Rotated component matrix (PCA).





	

	
Component




	
PC1

	
PC2

	
PC3

	
PC4

	
PC5






	
1. The sale of durable goods on “credit only with the identity card” was a good policy that led to an increase in the standard of living of households

	
0.797

	
0.178

	
0

	
0.142

	
0.339




	
5. Romanian brands are competitive on the market

	
0.715

	
−0.076

	
0.123

	
−0.083

	
−0.047




	
22. Imported durable goods are better than Romanian one

	
−0.590

	
−0.111

	
−0.104

	
−0.125

	
0.437




	
15. Romanian durable goods a more qualitative than imported one

	
0.519

	
0.276

	
0.286

	
0.204

	
0.319




	
21. Reducing the renewal time of the household with durable goods is encouraged by consumers

	
−0.485

	
−0.026

	
0.042

	
0.280

	
0.234




	
9. I like to have the last generations of durable goods

	
−0.442

	
0.173

	
−0.245

	
0.204

	
0.303




	
30. I do not consider discounted or feast periods (i.e., Christmas, Easter, etc.) when I buy durable goods

	
−0.432

	
0.098

	
−0.060

	
0.058

	
−0.078




	
27. I bought most of the durable goods by installments (at bank/retailer).

	
0.362

	
−0.205

	
−0.093

	
0.003

	
−0.023




	
6. Durable goods make household chores easier

	
−0.023

	
0.773

	
−0.008

	
−0.135

	
0.053




	
3. The reason why I buy durable goods is to increase the needs of the family, the household

	
−0.050

	
0.705

	
0.113

	
−0.140

	
−0.021




	
4. Durable goods are a must in any household

	
0.111

	
0.609

	
0.123

	
0.324

	
0.158




	
2. What I always aim when buying durable goods are the technical performance and the energy consumption class, not the price or discounts granted.

	
−0.237

	
0.553

	
0.083

	
0.161

	
−0.232




	
18. A high price means a guaranteed quality

	
−0.348

	
−0.552

	
−0.299

	
0.229

	
0.075




	
17. The late- generations of goods are far too expensive for my purchasing power re

	
0.100

	
−0.532

	
0.241

	
−0.382

	
0.156




	
29. A well-known brand of a durable good is not always a guarantee of product quality

	
0.268

	
−0.413

	
0.349

	
−0.114

	
−0.044




	
20. The sale of “second-hand” durable goods has turned Romanian households into “Europe’s garbage dump”.

	
0.054

	
−0.015

	
−0.766

	
−0.017

	
−0.206




	
19. World-renowned brands, producers of durable goods, have introduced late-generation products late in Romania compared to other EU countries

	
0.285

	
−0.204

	
−0.698

	
−0.258

	
0.201




	
11. I buy those brands of durable goods that I already have in my household and tested

	
−0.155

	
0.046

	
−0.630

	
−0.006

	
0.194




	
12. The brand of the product always means the quality of the product

	
−0.271

	
−0.066

	
−0.559

	
0.063

	
−0.466




	
13. Manufacturers of durable goods are constantly innovating to make household chores easier and to increase comfort

	
0.187

	
0.095

	
0.329

	
0.012

	
0.164




	
28. The only reason I buy durable goods is that the old ones are broken

	
0.147

	
0.056

	
0.325

	
−0.231

	
−0.203




	
10. I buy those brands of durable goods recommended by the friends

	
−0.088

	
−0.244

	
0.088

	
0.751

	
0.045




	
24. I change the durable goods when they break down only

	
0.117

	
−0.383

	
0.228

	
−0.683

	
−0.073




	
16. Future purchase of durable goods depends on the financial recovery of the household

	
−0.239

	
−0.100

	
0.240

	
−0.662

	
0.422




	
7. The new technologies for goods technologies are better for health

	
−0.020

	
0.039

	
0.290

	
0.586

	
−0.091




	
8. I am influenced, in the buying decision of durable goods, by TV/ radio/press advertisements

	
−0.198

	
−0.086

	
0.402

	
0.399

	
0.511




	
25. I still have old durable goods in my household (for example: black and white TV, washing machine, sewing machine, Dacia car, refrigerator, stove, etc.) and I still use its

	
0.085

	
0.017

	
0.024

	
−0.307

	
−0.501




	
14. Durable goods made radiation harmful to health (microwave oven, tube monitors, mobile phones, TVs, etc.)

	
0.000

	
−0.268

	
0.248

	
0.054

	
−0.501




	
23. Romanian producers of durable goods do not know how to competitively promote their products on foreign markets

	
−0.159

	
−0.005

	
−0.055

	
0.115

	
−0.335




	
26. There must be a TV in each room and each family member so that there are no misunderstandings in the family

	
0.020

	
0.083

	
−0.010

	
0.048

	
−0.248








Extraction method: principal component analysis; rotation method: Varimax with Kaiser normalization; a. rotation converged in 7 iterations.
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Table 6. Consensual and differentiating statements for each group of factors.






Table 6. Consensual and differentiating statements for each group of factors.





	Factor Grouping
	Consensual Statements
	Differentiating Statements





	Factor 1 and Factor 2
	3, 1, 19, 13, 21, 20, 11, 22, 10, 8, 26, 9, 12, 30, 7, 18
	4, 24, 29, 14, 28, 6, 27, 5, 17, 15, 25, 16, 2, 23



	Factor 1 and Factor 3
	29, 10, 1, 9, 24, 15, 25, 26, 16, 2, 22, 18, 8, 20, 7, 12, 30, 11, 13
	4, 14, 5, 28, 21, 19, 3, 27, 23, 6, 17



	Factor 1 and Factor 4
	23, 26, 8, 24, 16, 21, 20, 9, 25, 1, 27, 11, 30, 19, 10, 12, 15, 22, 7, 18
	14, 4, 28, 29, 17, 2, 6, 5, 13, 3



	Factor 2 and Factor 3
	23, 4, 14, 20, 1, 12, 30, 17, 27, 28, 2, 6, 11, 25, 15, 16, 29, 13, 24
	18, 21, 7, 9, 10, 19, 26, 3, 8, 5, 22



	Factor 2 and Factor 4
	10, 11, 7, 28, 18, 23, 5, 29, 4, 1, 16, 6, 22, 25, 19, 27, 15, 24
	26, 8, 14, 30, 13, 9, 17, 20, 2, 3, 21, 12



	Factor 3 and Factor 4
	6, 12, 24, 25, 3, 23, 9, 4, 1, 5, 15, 21, 22, 27, 10, 7, 18, 19
	13, 2, 11, 29, 17, 30, 14, 8, 26, 28, 16, 20







Note: Consensual statements and differentiating statements are listed in descending order of the values of differences between factor scores.
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Table 7. Advantages and disadvantages of using of Q factor analysis.






Table 7. Advantages and disadvantages of using of Q factor analysis.





	Advantages
	Limits





	The process is short.

It is a systematic approach in which preferences are categorized.

Implementation is easy.It provides a means of studying small samples of population [47].

It can be used together with explanatory research [33].

It captures operant subjectiveness by using auto-references [48].

The participant is not selected randomly.Standard error of factor scores.It can be managed via the Internet (http://qmethod.org) [37].

It protects auto-references issued by individuals by researcher’s influence [49,50].

A Likert scale is not used individually for every item but starts from the relation between items [51].
	The number of choices required from respondents within a relatively short time is high.

The number of cards/items/statements introduced in the process is concerning.The perspectives of individuals is temporary and can change with time or under different circumstances [33].

The researcher’s presence adds pressure [48].

Statistical inference of the results is impossible [52].







Source: [28,53,54].
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