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Abstract

:

Recently, partly as a result of the COVID-19 pandemic, companies are increasingly shifting their activities to the Internet environment, thus accelerating the growth of online shopping. The aim of this study was to develop a comprehensive model for the evaluation of websites of wood companies, as a review of the literature shows that such a model does not yet exist. In developing the model, we used an innovative approach and combined the analytic hierarchy process with R-TOPSIS (technique for order of preference by similarity to ideal solution), which is a novelty in this field. For the final website assessment, the Website Quality Index (WQI) was developed. The main difference to other indexes is that our model has a comprehensive content background (36 criteria and sub-criteria) and a strong mathematical basis, so that it can be used to independently evaluate a single website or to evaluate a larger group of websites from the same industry. We have tested the model on 60 websites of Slovenian wood industry companies with at least ten employees. The results show the low to moderate average quality of the websites, with an average WQI of all evaluated websites of 0.450, indicating only an acceptable website. It has proven to be easy to use, and the results show the reliability of the website rating. Additionally, the designed model is an important tool for industry website developers and the basis for future studies in this field. However, it can also be applied to other areas related to wood and wood products, where the performance of objects should be evaluated with respect to multiple criteria.
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1. Introduction


The digital transformation of the business environment and its issues is currently flourishing, mainly due to the COVID-19 pandemic [1]. Companies are changing their business models, introducing new digital technologies and (extensively) computerizing the business. The concept of Industry 4.0, which is crucial for its (rapid) development in recent years, especially in manufacturing companies, has contributed a great deal to this. It focuses more on the technological aspect, but also on other areas of the economy [2].



One of the main factors in this development is undoubtedly the Internet, which since its beginning in the 1990s has strongly promoted the integration, collection, and exchange of data and the performance of remote operations. Due to its open technological design and other important organizational features, a variety of services have emerged in this context, among which websites are among the oldest [3]. In the past, many organizations seem to have had a website because it was “the right thing to do”, or perhaps the competition had a website, or perhaps someone in the organization had read about the phenomenal growth of the Internet [4]. Today, we know that by using websites, an organization can easily reach customers to provide them not only with general information about their products or services, but also with the ability to conduct interactive business transactions [5].



1.1. Websites


Websites provide opportunities for the development of many other business services, such as e-shops, e-banking, e-health, cloud computing, etc., while adapting and supporting many other technological and/or information services that are at the core of the Fourth Industrial Revolution. Of course, the World Wide Web has undergone enormous changes over all these years (e.g., html development, the emergence of dynamic websites, content management system (CMS), security) and the transition to Web 3.0 is emerging, where the boundary between digital and physical objects is being blurred [6].



Modern websites must offer a high level of security, be adapted to different customers, and be optimized for different search engines, as this determines their visibility in search results and consequently the visits of the potential customers for whom the websites are intended. On the other hand, the website has quality through the promotion of services or products and online purchases to maximize the profits of the organization. Rababah and Masoud [7] note that the quality of a website is a characteristic that is difficult to define and operationally capture, but everyone can feel it when it is missing. Companies are beginning to realize that the key factors for success or failure are not just a web presence or a low price, but the provision of a high-quality website [8]. Rocha [9] defined the quality of the website according to three main dimensions: content quality, service quality, and technical quality.




1.2. Websites Evaluation


To create a high-quality and effective website, several parameters (qualitative and quantitative aspects of physical and functional characteristics) must be taken into account simultaneously. While organizations invest time and money to develop and maintain the quality of their website, website quality evaluation has become an important activity. As with all information systems, the evaluation of websites is an important development and operational factor that can improve user satisfaction and optimize the resources invested [9]. This is particularly important for smaller organizations, where little attention has often been paid to the effectiveness of the website in adding value to the business [4]. With the aim of increasing traffic to reach the widest possible range of potential customers who can then buy a particular company’s product/service, thereby increasing its sales and profits, companies are keen to make their websites as attractive as possible. However, this concept becomes more and more complex as it develops. It includes many aspects, e.g., design, (advanced) functionalities, usability, etc. There are a number of recommendations and standards (e.g., [10]) on how to (technically) build a modern website, but their implementation is often tailored to the purpose of the specific website and other constraints (technical, user-related, etc.). It is therefore very important for companies to have the attractiveness of their websites evaluated by the target users or by the companies themselves to determine whether their website meets the current expectations of the target users. For this purpose, they can use many online tools or services, e.g., [11,12,13], which provide them with an evaluation and a brief analysis of the website. The advantage of such tools is that they are very good at measuring objective parameters (e.g., the loading speed of the page), whereas when measuring qualitative parameters, they are limited to pre-programmed samples and are therefore less able to adapt to the actual target groups of an individual website. The results are otherwise well presented and are (usually) expressed in the form of an index, which users often do not know how to interpret in detail due to their ignorance of the evaluation background.




1.3. Website Classifications


In the literature, there are different classifications for website categories with different aspects. For example, Tarafdar and Zhang [14] identified the following categories in their study based on the primary function or service: portals and search engines, retail, entertainment, news and information, and financial services. Lee and Koubek [15] classified websites into categories based on the purpose of use: entertainment websites, information websites, communication websites, and commercial websites. However, previous research in the literature did not focus on the specifics of industry-type websites, so the website rating models developed therein are not directly applicable to industry companies. Industrial websites are a type of commercial website that enables companies to earn money directly (by providing an e-shop) and/or indirectly (by providing information about products/company). In the scope of this paper, we focus on the Business to Consumer (B2C) commercial industry websites and their specificities. Websites are one of the key components of web marketing, even for smaller industrial companies. Since the latter are common in the structure of the industry’s companies, the ease of use and simplicity of the model for evaluating the website of industrial companies is one of the main objectives in its development.




1.4. Models for Websites Evaluation


There are also numerous models for evaluating (quality) websites in the literature. Some of them focus on developing mathematical models [16,17,18,19], while others are concerned with content [7,20,21]. These models are either suitable for a very wide range of information systems [22] or are industry-specific [9,19,23,24,25]. This severely limits their usefulness and applicability. Finally, the model should also serve to rank the websites according to their quality, allowing comparison between them, for purposes such as evaluating the evolution of the sector/sub-sector in terms of digital marketing of which the website is an important part. Different approaches are used for this purpose. Some emphasize the practicality of the self-assessment model. For them, the model is usually limited to a small number of parameters and a weak mathematical basis. One of them is the WAI (Web Assessment Index) model, developed by Miranda and Bañegil [26]. This model has been used several times [23,27,28], indicating the need to calculate a so-called index of website quality and attractiveness. Vaucher, Moulart, Sahraoui, and Habra [29] have also developed their own model for evaluating the quality of websites, focusing on the navigability of websites. However, there are also some approaches that rely on the use of different scientific methods and have a strong mathematical basis.



Since many factors influence the quality of commercial industrial websites, multi-criteria decision making (MCDM) methods are suitable for this task. As mentioned earlier, many website evaluations in the literature use MCDM models. A number of different models have been developed for e-commerce website evaluation. Yu et al. [19] ranked the criteria by analytic hierarchy process (AHP) and the websites using fuzzy TOPSIS (technique for order of preference by similarity to ideal solution). Li and Sun [30] used fuzzy AHP and TOPSIS-Grey. Aydin and Kahraman [31] ranked criteria using fuzzy AHP and the websites using fuzzy VIKOR (ViseKriterijumska Optimizacija I Kompromisno Resenje), and Liang et al. [32] combined single-valued trapezoidal neutrosophic (STVN) DEMATEL (decision making trial and evaluation laboratory) with the STVN-normalized prioritized weighted Bonferroni mean operator. Alptekin et al. [33] applied fuzzy TOPSIS to evaluate bookstores’ websites. Hotel websites were evaluated by Akincilar and Dagdeviren [34], criteria using AHP and alternatives using PROMETHEE (Preference Ranking Organisation Method for Enrichment Evaluations), and by Ostovare and Shahraki [35] using Shannon entropy and PROMETHEE. University websites were evaluated by Pamučar et al. [36] using rough AHP and interval rough MABAC (multiattributive border approximation area comparison), while Özkan et al. [37] evaluated academic departments websites using hesitant fuzzy AHP and TOPSIS. Perçin [38] combined DEMATEL and generalized Choquet integral to evaluate the quality of hospital websites. Banking websites were evaluated using AHP and COPRAS-G (complex proportional assessment) [39] and using TODIM (a Portuguese acronym for interactive multi-criteria decision making) and Pythagorean fuzzy VIKOR [40].




1.5. The Goal


Since there is no suitable model for evaluating the performance of websites of companies in the wood industry, the aim of this study was to develop such a model. The literature review showed that the requirements of other industries for the quality of websites and the criteria for their evaluation are similar. Therefore, we did not want to limit the usefulness and applicability of the model to the wood industry only. The main objective of this study was to provide a comprehensive model for evaluating any industrial website. In developing the model, we focused on (1) determining the most important criteria, (2) its comprehensiveness and simplicity, (3) its suitability for evaluating a single website and/or a group of websites, and (4) developing a website quality index.



The performance measurement model is developed by an innovative combination of existing MCDM methods. AHP [41] is one of the most widely used MCDM methods, because it is able to deal with complex problems and is easy to understand. To involve a group of experts in criteria evaluation and promote homogeneity in their judgments, we developed a new hybrid group AHP framework. Another useful MCDM tool is the TOPSIS [42]. A variant of TOPSIS, called R-TOPSIS [43], was chosen for the evaluation of alternatives and the development of the website quality index.



We applied the developed model to the evaluation of websites of companies in the wood industry in Slovenia. Website performance is very important in the wood industry. Good wood products are not sufficient for their sales success. In the time of the COVID-19 pandemic, most sales took place over the Internet, which further increased the importance of excellent websites. Another objective of the evaluation was to identify differences between the websites in terms of the size of the companies and the sub-sectors in which they operate.



This paper is organized as follows. In the first section, the literature review is presented. The methods and their innovations are presented in Section 2. The new model is presented in Section 3. Section 4 contains the application of the proposed model for the evaluation of websites of companies in the wood industry in Slovenia. Section 5 contains the results and the discussion of the evaluation of the criteria tree and the evaluation of the websites. Section 6 contains the conclusions.





2. Materials


The literature review shows that most models use several types of fuzzy methods. In our study, we used the classical AHP for criteria ranking. The main reason is that Saaty [44], the founder of AHP, warns against using fuzzy numbers in AHP. Chan et al. [45] showed some cases where the fuzzy AHP is preferable to the classical AHP, but overall the sophisticated fuzzy AHP is not advantageous over the simpler classical AHP. The process of pairwise comparisons and calculation of weights is more transparent in the classical AHP and easier to understand for experts who are not familiar with the method. Therefore, experts can more easily focus on homogeneity with other experts, which is emphasized in the proposed group AHP method. In the TOPSIS method, we have defined different levels of possible performance for all criteria and sub-criteria at the lowest level of the hierarchy. The Likert-type scale is suitable for describing the levels and is easy to understand. For the evaluation of alternatives, R-TOPSIS was chosen, which avoids the problem of rank reversal and allows the definition of a Website Quality Index (WQI).



2.1. AHP


AHP [41] is a multi-criteria decision-making approach that allows a number of criteria and/or alternatives to be ranked and their relative importance to be evaluated. A hierarchically structured model can include measurable and non-measurable, quantitative and qualitative elements, judgments, and subjective opinions. The core of the method is pairwise comparisons of objects at the same hierarchical level. The judgments are selected from a fundamental Saaty’s ratio scale of 1 to 9 and collected in a pairwise comparison matrix A as follows:


  A =   (  a i    j  )   n × n   =  [       a 1    1       a 1    2     ⋯     a 1    n         a 2    1       a 2    2     ⋯     a 2    n       ⋮   ⋮   ⋱   ⋮       a n    1       a n    2     ⋯     a n    n       ]  ,    a i    i  = 1 ,    a j    i  = 1 /  a i    j   



(1)







The consistency of judgments is measured by the consistency ratio CR, the ratio of the consistency index (CI), based on    λ  m a x    , the maximum eigenvalue of A, and the random index (RI) [46]:


  CR =   CI  /  RI    ,   CI =    (   λ  m a x   − n )   /   (  n − 1  )     



(2)







The pairwise comparison matrices should be acceptably consistent with   CR < 0.1   to ensure the quality of the weight vector; otherwise, the judgments should be revised.



To derive group weights, we propose a new hybrid method (SP-WGMDEA) based on the symmetric projection method (SPM) [47] and weighted geometric mean DEA method (WGMDEA). SPM assigns priority weights to decision makers. A group of experts contribute their knowledge and experience to the final decision. The experts in the decision-making process are always carefully selected for their expertise. However, we cannot be completely sure about their actual level of knowledge and experience. The SPM can be helpful by promoting uniformity among experts and supporting the homogeneity of their opinions by giving higher priority to experts with similar judgments. First, the similarity between all pairs of experts is measured by the symmetric projection:


   SProj ( A , B ) =   | A |   | B |   | A |   | B | + | 2 A ∘ B −   | A |  2  −   | B |  2  |     



(3)




where   A ∘ B =   ∑  i = 1  m     ∑  j = 1  n    a  i j    b  i j         is Hadamard product between matrices A and B and   | B | =     ∑  i = 1  m     ∑  j = 1  n    b  i j  2         . The results for p experts are collected in a projection matrix S:


  S =    (   s  i j    )    p × p   =  [     −    SProj (  A  ( 1 )   ,  A  ( 2 )   )    ⋯    SProj (  A  ( 1 )   ,  A  ( p )   )       SProj (  A  ( 2 )   ,  A  ( 1 )   )    −   ⋯    SProj (  A  ( 2 )   ,  A  ( p )   )      ⋮   ⋮   ⋱   ⋮      SProj (  A  ( p )   ,  A  ( 1 )   )     SProj (  A  ( p )   ,  A  ( 2 )   )    ⋯   −     ]  ,   k = 1 , … , p  



(4)







The priority weights of experts are defined as


   α k  =     ∑  j = 1 , j ≠ i  p    s  i j         ∑  i = 1  p     ∑  j = 1 , j ≠ i  p    s  i j         ,   k = 1 , … , p  



(5)




with    α k  > 0 ,   k = 1 , … , p   and     ∑  k = 1  p    α k  = 1    .



The WGMDEA method [48] is a method for deriving group weights from individual pairwise comparison matrices based on data envelopment analysis (DEA) and linear programming. It aggregates the individual judgments by the weighted geometric mean (WGM) and has been used in several applications [49,50,51]. To derive the group weights   w = (  w 1  ,  w 2  , … ,  w n  )  , n linear programs have to be solved:


    max    w 0  =   ∑  j = 1  n    (    ∏  k = 1  p      (   a  0 j      ( k )    )     α k       )   x j        subject   to     ∑  j = 1  n    (    ∑  i = 1  n     ∏  k = 1  p      (   a  i j      ( k )    )     α k         )     x j  = 1             ∑  j = 1  n    (    ∏  k = 1  p      (   a  i j      ( k )    )     α k       )     x j  ≥ n  x i   ,    i = 1 , … , n            x j  ≥ 0  ,    j = 1 , … , n .    



(6)








2.2. R-TOPSIS


TOPSIS [42] is a multi-criteria decision method for selecting the optimal alternative from a number of alternatives. The best alternative would have the shortest distance from the positive ideal solution, which maximizes the benefit criteria and minimizes the cost criteria, and the longest distance from the negative ideal solution, which minimizes the benefit criteria and maximizes the cost criteria. The TOPSIS method allows the evaluation of more alternatives in less time than AHP. In AHP, the number of pairwise comparisons increases rapidly with the number of alternatives. To evaluate a larger number of alternatives (60 in our study), we chose the TOPSIS method.



One of the drawbacks of the TOPSIS method is the problem of rank reversal, where adding or deleting an alternative can cause a change in the ranking of the alternatives. To avoid the rank reversal problem, we chose the R-TOPSIS technique [43]. While the TOPSIS framework is usually suitable for evaluating a group of alternatives, R-TOPSIS allows the evaluation of a single object in addition to a group. The final result of R-TOPSIS is a closeness coefficient that can be interpreted as an index for measuring the quality of websites. We named it the Website Quality Index.



Another important issue in TOPSIS is the selection of an appropriate normalization method. The most commonly used normalization methods are vector normalization, linear scale transformation (max–min), linear scale transformation (max), and linear scale transformation (sum) [52]. The criteria in our model are evaluated by a Likert-type scale, which can be interpreted as an interval valued scale. Therefore, we chose the linear scale transformation (max–min), which is a value function with an interval scale.



The R-TOPSIS method consists of the following steps [43]:



Step 1: Define a set of alternatives    A i  ,   i = 1 , … , m  .



Step 2: Define a set of criteria    C 1  , … ,  C n   . Define the evaluation scale for all criteria. Let    d  1 j     and    d  2 j     be the minimal and maximal evaluation scores for criterion j, respectively.



Step 3: Create a decision matrix to rank the alternatives    A i  ,   i = 1 , … , m   according to the criteria    C 1  , … ,  C n   . Its structure can be expressed as follows:


  D =             C 1       C 2     ⋯     C n                 A 1         A 2       ⋮       A m           [       f 1    1       f 1    2     ⋯     f 1    n         f 2    1       f 2    2     ⋯     f 2    n       ⋮   ⋮   ⋱   ⋮       f m    1       f m    2     ⋯     f m    n       ]      ,  



(7)







In group decision making, the individual performance ratings    f  i j  k  ,   i = 1 , … , m ,   j = 1 , … , n ,   k = 1 , … , p   of p decision makers are aggregated into group performance ratings    f  i j    ,   i = 1 , … , m ,   j = 1 , … , n   by arithmetic mean [53].



Step 4: Calculate the normalized decision matrix   R =  (   r  i j    )    with linear max–min normalization of performance ratings


   r  i j   =    f  i j   −  d  1 j      d  2 j   −  d  1 j     ,   i = 1 , … , m ,   j = 1 , … , n .  



(8)







Step 5: Define the criteria weights   w = (  w 1  ,  w 2  , … ,  w n  )  , with    w j  > 0   and     ∑  j = 1  n    w j  = 1    .



Step 6: Calculate the weighted normalized decision matrix   V =  (   v  i j    )    by multiplying the columns of the normalized decision matrix by the criteria weights    w j  ,   j = 1 , … , n  :


   v  i j   =  w j   r  i j   ,   i = 1 , … , m ,   j = 1 , … , n .  



(9)







Step 7: Determine the positive ideal solution PIS and the negative ideal solution NIS as


  P I S =  (   v 1 +  ,  v 2 +  , … ,  v n +   )  =  {   (   v j +  =  w j   |   C j     is   benefit   criterion     )  ,  (   v j +  =    d  1 j      d  2 j      w j   |   C j     is   cost   criterion     )   }   



(10)






  N I S =  (   v 1 −  ,  v 2 −  , … ,  v n −   )  =  {   (   v j −  =    d  1 j      d  2 j      w j   |   C j     is   benefit   criterion     )  ,  (   v j −  =  w j   |   C j     is   cost   criterion     )   }   



(11)







Step 8: Calculate the Euclidean distances of all alternatives from the ideal solutions:


   D i +  =     ∑  j = 1  n      (   v  i j   −  v j +   )   2      ,    D i −  =     ∑  j = 1  n      (   v  i j   −  v j −   )   2      ,   i = 1 , … , m  



(12)







Step 9: Calculate the closeness coefficient of each alternative to the ideal solution, Website Quality Index   W Q  I i   ,   i = 1 , … , m ,    0  ≤ W Q  I i  ≤ 1  :


  W Q  I i   =    D i −     D i +  +  D i −     



(13)







Step 10: Rank the alternatives in descending order.




2.3. Average Normalized Scores


To further examine how the alternatives met the criteria requirements, the performance of the group of alternatives in terms of categories, criteria, and sub-criteria was analyzed using the average normalized scores (ANS). The average of normalized scores of all alternatives for all criteria and sub-criteria at the lowest hierarchy level were calculated using the arithmetic mean:


  A N  S j  =  1 m    ∑  i = 1  m    r  i j     ,   j = 1 , … , n .  



(14)







ANS of alternatives with respect to criteria and categories at higher levels of hierarchy were calculated by multiplying the ANS at lower levels by sub-criteria, criteria, or category weights.





3. Industry Websites Evaluation Model


The proposed website evaluation model consists of three phases. In Phase 1, a hierarchical tree of criteria and sub-criteria is created. In Phase 2, the criteria and sub-criteria are evaluated using the AHP. The group of selected experts makes individual evaluations. The acceptable consistency of their pairwise comparison matrices is checked, and the SP-WGMDEA method is applied to determine the group weights of the criteria and sub-criteria. In Phase 3, the scale for evaluating the alternatives is determined in relation to the lowest criteria branch of the hierarchy tree.



In Phase 1, we defined 36 relevant criteria and sub-criteria from the literature, which were incorporated into the hierarchical structure with three levels: categories, criteria, and sub-criteria (Figure 1). At the first level, the criteria were grouped into five main categories according to their similarity: system quality, information quality (content), service quality, design, and use. At the second level, there are 17 criteria, nine of which are further divided into 28 sub-criteria. Table 1, Table 2, Table 3, Table 4 and Table 5 show the criteria and sub-criteria with their description and the literature in which they have already been mentioned.



In Phase 2, the categories, criteria, and sub-criteria of the proposed model were compared using the AHP method. In the Excel template [58] a questionnaire was designed in the form of pairwise comparisons. Ten experts from manufacturing, marketing, and information technology (IT) were carefully selected to evaluate all levels of the model. The consistency of their assessments was automatically calculated in the template, which helped the experts to adjust their judgments where necessary. The experts’ judgments were aggregated using the SP-WGMDEA method, and the group weights were determined.



In Phase 3, a Likert-type scale was created to evaluate alternatives regarding criteria and sub-criteria at the lowest level of the hierarchy. Criteria and sub-criteria have a different scale range that is best suited to them. In particular, with regard to the technical criteria, the expected values are given by the current state of the art in the field of technology. The evaluation scales are shown in Table 6.




4. Application of the Proposed Model for the Evaluation of Websites of Wood Industry Companies in Slovenia


The developed model was applied to evaluate and rank the websites of the selected wood industry companies in Slovenia using the R-TOPSIS model according to Steps 1 to 10. When evaluating the alternatives in terms of the category information quality, the specifics of the wood industry websites were also taken into account. Information about wood and its processing was evaluated in the criteria “products/services/catalog page”, “picture/photo gallery”, and especially “industry-specific content”, where content specifically related to the needs of the wood industry is shown, including scientific and professional reports and expert tips for customers and a wide audience. In Slovenia, there are almost 2500 wood industry companies and more than 89% of them employ 10 or fewer people (micro companies). Since micro companies represent the majority in terms of numbers, we still decided not to analyze them, as most of them do not have a website, as they mostly operate locally and do not need their own website to promote themselves. We analyzed all wood industry companies with more than fifty employees and selected companies with ten to fifty employees with the highest possible credit appraisal grade (rating A on a scale from A to E) in 2017, operating in C31 (manufacture of furniture) and C16 (wood processing other than furniture) [59].



First, the selected group of companies was divided into two subgroups according to size, companies with 10–50 employees and companies with more than 50 employees, and secondly, within these two subgroups, two additional groups were formed according to the type of wood industry subsectors: C31 (manufacture of furniture) and C16 (wood processing other than furniture). In subsector C31, we evaluated six websites of companies with more than 50 employees and 21 websites of companies with 10–50 employees. In subsector C16, we assessed 16 websites of companies with more than 50 employees and 17 websites of companies with 10–50 employees (this group otherwise includes 26 companies, but nine of them had no website). In total, we evaluated the websites of 60 wood companies. The companies in the sample employ 44% of all employees working in the wood industry sector in Slovenia and represent 43% of total income and 56% of total profit in the wood industry in Slovenia as a whole. In addition, the sample also represents 23% of all wood companies in Slovenia with more than 10 employees. The companies in the sample represent, as mentioned above, highly successful companies with a high export orientation. Their average age is more than 10 years, the oldest being 65 and 75 years old. They mainly produce interior furniture (slightly more than one third), sawn wood and wood products (21%), builders’ joinery (13%), chairs and school furniture (13%), and houses (12%). These shares accurately represent the actual picture of the production capacities of the Slovenian wood industry, so we can conclude that we have a representative sample of companies.



The alternatives were evaluated using the criteria and sub-criteria at the lowest level of the decision tree as in Step 1 of the R-TOPSIS method. For the criterion efficiency and performance, the evaluation was based on the loading time for the first view and was assessed using the WebPageTest online platform [60]. For the availability and system flexibility criterion, response time was also measured using the Java-based site monitoring platform [61], which ran on our computer for seven consecutive days and checked website availability every 5 min. For the criterion hyperlink structure (presence of broken links on the page), all pages of the website were analyzed by Broken Link Checker [62]. Other criteria (criteria of readability and attractiveness and several sub-criteria of website design: graphics and layout, colors, and home page on one screen and usability: orientation and clarity, learnability, and intuitiveness) were more subjective, so these website criteria were rated by three experts (authors of the study). Their ratings were aggregated using the arithmetic mean method. In Step 4, the ratings were normalized, and in Step 6, they were multiplied by the criterion weights derived according to the AHP method (Figure 1). The positive ideal solution and the negative ideal solution were defined in Step 7. Steps 8–10 led to the Website Quality Index (WQI), which indicates the closeness to the ideal solution for each alternative and the ranking of the alternatives.



The WQIs were further analyzed using IBM SPSS Statistics V25. The arithmetic mean was used to calculate the average WQIs of four groups of companies in terms of size and sub-sectors. A Kolmogorov–Smirnov test was performed to check the normality of the data. The t-test of independent samples was used to test the differences in WQI between different enterprise sizes and sub-sectors.




5. Results and Discussion


5.1. Weights of Categories, Criteria, and Sub-Criteria


Figure 1 shows the hierarchical tree of criteria and sub-criteria with their local and global weights obtained by the AHP method.



The most important category is information quality (29.2%), followed by use (23.4%) and system quality (21.8%). Less important categories are design and service quality, with 13.0% and 12.6%, respectively.



In the information quality category, the most important criterion is up-to-dateness and accuracy (34.1%), followed by the products/services catalog page (32.6%). In third place is the picture/photo gallery (13.1%), and in fourth place is the company (12.0%), with contact details as the most important sub-criterion (56.3%). The least important criterion in the information quality category is industry-specific content (8.2%), which despite its last place, but considering the high importance of the information quality category, still contributes 2.4% to the total weight.



The use category consists of three criteria: ease of use (56.1%) as the most important criterion, followed by navigation (28.8%) and help availability (15.1%). The most important sub-criteria are orientation and clarity (55.5%) within the ease of use criterion, information on home page (44.3%) within the navigation criterion, and FAQ (75%) within the help availability criterion.



In the system quality category, two criteria are more important, namely efficiency and performance (40.0%) and availability and reliability (30.7%). Less important are accessibility and system flexibility (18.6%) and interactivity and multimedia capability (10.6%) with call to action—CTA (51.9%) as the most important sub-criterion.



In the design category, the first two criteria have similar weights: readability (38.9%) and webpage design (36.6%), while attractiveness (24.5%) is slightly less important. The most important sub-criteria of the webpage design criterion are style uniformity (35.0%) and graphics and layout (30.1%).



Functionality (72.3%), with the most important sub-criterion e-shop (68.6%), is decidedly more important in the category service quality than personalization (27.7%), with multilanguage (54.3%) as the most important sub-criterion.



When comparing the global weights of the criteria, the highest weight is achieved by ease of use (13.1%) from the category use, followed by up-to-dateness and accuracy with 10.0% and the products/services catalog page (9.5%), both of which belong to the most important category information quality. In fourth place is functionality with 9.1%, which belongs to the less important category service quality. Other important criteria with a global weight of more than 5% are efficiency and performance (8.7%), availability and reliability (6.7%), navigation (6.7%), and readability (5.1%).



The weighting of the nine criteria is further divided into the weighting of the sub-criteria. When comparing the global sub-criteria weights, the sub-criteria orientation and clarity (7.3%) and e-shop (6.2%) stand out, while the global weights of the majority of the sub-criteria (21 out of 28) are less than 2%, as can be expected with such a number of sub-criteria.



The alternatives are evaluated in terms of the criteria and sub-criteria at the lowest level of the hierarchy. Their global weights are presented in Table 7. The results of the model show that the criteria up-to-dateness and accuracy (10,0%), products/services catalog page (9.5%), and efficiency and performance (8.7%) are the most important at the lowest level of the hierarchy. In fourth place is the first sub-criterion orientation and clarity (7.3%). Of the 36 criteria and sub-criteria at the last level of the hierarchy, less than 20% account for more than half (53.3%) of the final weight. Two thirds of the 36 criteria and sub-criteria on the last level of the hierarchy have total weight of less than 3% and together account for less than one third (29.4%) of the final weight.



The results show that companies should pay attention to the quality of information when creating their websites. The information should be accurate and updated regularly. Their catalog page for products or services should be prepared carefully. Customers like websites that are easy to use and navigate, with key information on the home page. The section FAQ is welcomed. Loading and response times should be short, and the website should be prepared for mobile phones and tablets. In times of enforced social distance and lockdown (e.g., COVID-19 pandemic), an e-shop is preferable.



The objective of the proposed model is to evaluate the quality of a single website or a group of websites. With this intention, we identified five quality classes of websites (outstanding, good, average, acceptable, bad) based on the expected values of the criteria and sub-criteria of the model (Table 8).



An outstanding website should satisfy even the most demanding website visitor and may have only minor flaws. It should achieve the best possible score for the 10 most important criteria and subcriteria evaluated and an above-average score for the others (at least 3 if the scale range of criteria is 1–4 or 1–5 and at least 2 if the scale range of criteria is 1–2 or 1–3), resulting in a WQI of at least 0.842.



A good quality website should have at least the second highest score for the top 10 highest scoring criteria and subcriteria (at least 4 if the scale range of criteria is 1–5, at least 3 if the scale range of criteria is 1–4, and at least 2 if the scale range of criteria is 1–2 or 1–3) and an above average score for the others (at least 3 if the scale range of criteria is 1–4 or 1–5 and at least 2 if the scale range of criteria is 1–2 or 1–3), resulting in a WQI of at least 0.593. A good quality website should satisfy an average website visitor, but may also have some shortcomings that can influence purchase decisions. An in-depth what-if analysis to optimize the website is recommended, but not required.



An average website should have an above-average score for the top 10 criteria and sub-criteria assessed (at least 3 if the scale range of criteria is 1–4 or 1–5, and at least 2 if the scale range of criteria is 1–2 or 1–3) and at least 2 for the others, giving a WQI of at least 0.465. An average website represents a lower-quality website with many shortcomings. We recommend an in-depth what-if analysis to identify and address the main shortcomings of the website.



An acceptable website score for top 10 criteria and sub-criteria should be at least 2 if the scale range is 1–5, and at least 2 if the scale range is 1–2, 1–3, or 1–4, and at least a score of 2 for the others, resulting in a WQI of at least 0.350.



WQI values below 0.350 indicate poor quality, as this value means that at least one of the most important criteria is rated poorly or many important criteria receive only an acceptable score.




5.2. Wood Industry Websites Evaluation


The results of the website evaluation of 60 wood industry companies are shown in Figure 2 and Figure 3. Figure 2 shows the distances of the companies’ website evaluations from the negative ideal solution (Equation (11)) and the positive ideal solution (Equation (10)). The company has a better rating if it has a smaller distance from the positive ideal solution (lies at the bottom of the graph) and a larger distance from the negative ideal solution (lies on the right side of the graph). The alternatives are presented in four groups: companies with 10–50 employees from sub-sector C31, companies with more than 50 employees from sub-sector C31, companies with 10–50 employees from sub-sector C16, and companies with more than 50 employees from sub-sector C16.



The results (Figure 2) show that the best websites have larger companies operating in sub-sector C16 and smaller companies operating in sub-sector C31.



Figure 3 shows the WQI of the four groups of wood industry companies. There are significant differences in WQI values between companies and also between groups of companies. The best evaluated website has a WQI of 0.692.



Comparing the results of the four groups (Figure 3) of companies, companies with more than 50 employees from subsector C16 received the highest average WQI value (0.500), followed by companies with more than 50 employees from subsector C31 (0.461). Companies with 10 to 50 employees received a lower average value of CC: the average value for the subsector C31 was 0.442 and for C16, 0.409. Statistical analysis showed that there are significant differences in the quality of websites depending on the size of companies (independent samples t-test, equal variances not assumed, df = 45.72, t = −0.28, p = 0.027). The websites of bigger companies are better: the average WQI was 0.490 for companies with more than 50 employees and 0.427 for companies with 10–50 employees. There is no difference in the website quality between subsectors. Subsector C16 has an average of 0.453, while C31′s average is 0.447.



Regarding the quality classes of websites (Table 8), only one third of the evaluated websites of wood industry companies were classified as good (seven companies) or as average (16 companies), while almost half of them (28 companies) were classified as acceptable, with significant shortcomings. 15% of websites (nine companies) were rated as bad websites, with many deficiencies. The average WQI of all evaluated websites was 0.450, which falls into the class of acceptable websites. These results show that the websites of wood industry companies are, on average, of rather low quality and need many improvements.



The final average normalized score ANS of the alternatives was 0.551, which is just over half, with 1 being the maximum possible score. The companies achieved similar ANS in use (0.623), design (0.605), system quality (0.594), and information quality (0.584). The alternatives achieved a very low ANS in service quality (0.209), which means that improvement in this area can help to improve the quality of their websites.



Within the use category, the highest ANS was achieved in ease of use (0.709) as the most important criterion in this category. The alternatives have high ANS in relation to all three sub-criteria (between 0.65 and 0.81). Alternatives received good ANS in terms of information on the home page (0.624), which was reduced by the poor performance in the search options sub-criterion (0.133). Companies received lower scores for the criterion help availability (0.297) with a low ANS in FAQs (0.383) and even lower in online help (0.033).



The alternatives were rated as very good according to the criteria in the design category; the highest ANS was achieved in style uniformity (0.933), with only one exception: homepage size (0.150).



In the categories system quality and information quality, the alternatives scored relatively well on all criteria and sub-criteria.



The alternatives achieved low ANS with respect to all criteria and sub-criteria in the Service quality category. The only exception was the multilanguage sub-criterion (0.561), but even this rating may not be reliable, as multilingualism can be provided by Google Translator, which is not very good for the Slovenian language. The Client Profile Identification (IP) cannot be evaluated correctly from Slovenia, so it was not evaluated, and its ANS is 0.



In summary, to improve the quality of their website, the evaluated companies should mainly improve the search functions, the size of the home page, and the stability and availability of the website. They should also improve the online help, the section FAQ, and all aspects of service quality.



Compared to the bigger companies with more than 50 employees, the companies with 10 to 50 employees received better scores in the system quality category, especially for the following criteria: accessibility and system flexibility, as well as availability and reliability. The reason lies in simpler and less complex websites with less functionality in smaller companies, and therefore the responsiveness of the sites is better. In the future, an improvement of these criteria in larger companies is expected, as most Slovenian wood companies consider the migration of information services to the cloud as an important strategic step in the digitalization of the business [63].



There is also a big difference in the e-shop criteria, where again the ratings are better for smaller companies. The reason for this difference is to be found in the focus of smaller companies on the end customer, while larger companies are mostly involved in retail chains or mainly operate B2B, and the e-shop does not play a major role.



Compared to companies with 10 to 50 employees, bigger companies with more than 50 employees received higher scores for the following criteria: industry research reports, expert tips, FAQs, news, and social media. The result is to be expected, as large companies are systematic about promoting and raising awareness of the company and the industry as a whole, as this ensures their long-term success both domestically and in the international market. To this end, most of these companies have an organized PR activity. For smaller companies, these things are not so strategic, and also the distribution and sales channels are different, so there is no need for website improvements in these areas. The same applies to the multilanguage criterion, which is especially important for large companies operating in international markets and is also much better implemented on websites. The values of the other criteria do not differ significantly depending on the size of the company.





6. Discussion and Conclusions


The main contribution of this research is a comprehensive model for evaluating the performance of industry websites with a particular focus on the wood industry. From a methodological perspective, the main contribution of this paper is a novel hybrid group AHP method that promotes homogeneity among the group of decision-makers. Since conflicting opinions may affect the consistency and reliability of group evaluation, a certain degree of homogeneity among experts is desirable. The decision support model combining AHP SP-WGMDEA with R-TOPSIS is a novelty in the field of website evaluation. However, it can also be applied to other fields related to wood and wood products where the performance of objects should be evaluated with respect to multiple criteria. The model consists of three levels: categories, criteria, and sub-criteria. In total, there are 50 different cornerstones in the model, with 36 criteria and sub-criteria to be evaluated. Some of them can be objectively assessed and measured by using some web services (e.g., efficiency, response time, etc.), but the others require a personal evaluation, where a group of evaluators is recommended. To define the model, the AHP framework was used to prioritize the criteria and sub-criteria according to their importance to the website quality. Based on the results, the quality of information and its accuracy are the most important aspects of the websites. Because industry websites focus on selling products or services, creating a catalog site requires a lot of attention. A good website should be easy to use and navigate. The most important information should be gathered on the home page. Online help, including the FAQ section, should be well organized. The website should be adapted for phone and tablet users, and loading and response times should be short. In the era of rapid development of the digital society based on the fourth industrial revolution and the forced social distancing due to the COVID-19 pandemic, companies are encouraged to open an e-shop. The interpretation of the results should take into account the different importance of the criteria and sub-criteria for the quality of the website.



With regard to the usability of the model, its suitability for evaluating both a single website and/or a group of websites, and its simplicity, the model was further developed by introducing the Website Quality Index (WQI). It shows for each alternative the closeness to the ideal solution, the ranking of the alternatives, and the classification of the website in one of the quality classes: outstanding, good, average, acceptable, or bad (Table 8). Thus, we have achieved the ultimate goal of the research, to develop an index to measure the quality of websites (based on the analogy of the WAI (Web Assessment Index) set by Miranda and Bañegil (2004)). The main difference from the other indices is that our model has a comprehensive content background (36 criteria and sub-criteria) and strong mathematical foundations.



The model can therefore be used for the evaluation of commercial websites of companies in all industries. While R-TOPSIS is well suited for evaluating a larger group of websites from the same industry, it is also suitable when a single company wants to evaluate its website. Although our model is suitable for evaluating websites from different industries, we must emphasize that the comparison between websites is only meaningful when comparing websites from the same industry. Only when comparing websites from the same industry can we compare the ratings of information quality categories that are industry-specific.



The model was used to assess the quality of 60 websites of wood industry companies with the highest credit appraisal grade, with ten or more employees, operating in C31 (manufacturing of furniture) and C16 (wood processing other than furniture). The results show that the average quality of the websites is low to moderate. The average WQI of all evaluated websites was 0.450, indicating only an acceptable website. The final ANS was only 0.551, where 1 is the maximum possible score. As expected, website quality of larger companies is higher, which was also confirmed statistically. However, the low scores of WQI and ANS require numerous improvements in all evaluated websites. Website navigation, availability of help, and quality of service are the criteria with the lowest scores and the greatest potential for improvement. Due to the shortcomings of websites identified in this research, companies of all sizes will also receive government support for website renovation through the digital marketing voucher mechanism announced in 2021 and valid until 2023 [64].



Based on the model implementation to evaluate the website quality of companies in the wood industry, some conclusions can be drawn. The model is easy to use, but at the same time comprehensive, with a clear mathematical background combining AHP with R-TOPSIS, which is a novelty in the field of website evaluation. The final result of applying the model is the WQI, which can be used for independent evaluation of a single website and/or for evaluation of a larger group of websites from the same industry or even from many industries. The model using WQI provides an important tool for website developers in developing and/or improving website quality, especially through what-if analysis and benchmarking. Website quality has recently become extremely important as companies shift their activities to the internet environment due to the rapid development of the digital society, the implementation of the latest concepts of Industry 4.0 in their daily and strategic activities, and the forced social distancing and isolation due to the COVID-19 pandemic.



In future research, the developed model can be used to evaluate websites of companies in all industries and benchmark the results. In this way, the performance of any industry in the Internet environment can be assessed, and its focus on online activities can be evaluated.
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Figure 1. Hierarchical tree of the websites evaluation model with categories, criteria, and sub-criteria weights determined using the AHP method (legend: global weights are blue, local weights are red, average normalized scores are green). 
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Figure 2. Distances of website evaluations of companies in the wood industry from the negative ideal solution and from the positive ideal solution. Legend: C31,10–50 (companies with 10–50 employees from sub-sector C31); C31,50+ (companies with more than 50 employees from sub-sector C31); C16,10–50 (companies with 10–50 employees from sub-sector C16), C16,50+ (companies with more than 50 employees from sub-sector C16). 
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Figure 3. WQI of wood industry companies, distributed in four groups. Legend: C31,10–50 (companies with 10–50 employees from sub-sector C31); C31,50+ (companies with more than 50 employees from sub-sector C31); C16,10–50 (companies with 10–50 employees from sub-sector C16), C16,50+ (companies with more than 50 employees from sub-sector C16). 
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Table 1. Criteria and sub-criteria with explanation of the first category, system quality.
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Criterion

	
Explanation

	
Sub-Criterion

	
Explanation

	
Reference






	
Efficiency and performance

	
The timeliness with which the website responds to the user: load time, response time

	

	

	
[5,7,9,16,17,18,20,21,22,24,54,55]




	
Accessibility and system flexibility

	
The access to materials and the extent of website accessibility to users through different browsers and clients (PC, tablet, phone)

	

	

	
[5,7,18,20,21,22,24]




	
Availability and reliability

	
The extent to which the website remains available and working; stability of a system.

	

	

	
[5,7,9,17,18,20,22]




	
Interactivity and multimedia capability

	
Multimedia capability and interactivity options on the website.

	
Social media

	
Link to various social media services with evaluation of activity

	
[7]




	
Additional (internet) applications

	
Integration of various communication services (Skype), interactive maps, video players, etc.

	
[7,18]




	
Call to action—CTA

	
Ability to take action: interactive pages that encourage user participation from the outset

	
[7,20,22,24,54]
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Table 2. Criteria and sub-criteria with explanation of the second category, information quality.
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Criterion

	
Explanation

	
Sub-Criterion

	
Explanation

	
Reference






	
Products/

services

catalog page

	
Information about the offer (catalogs, interactive catalogs, price lists)

	

	

	
[7,16,20,56]




	
Picture/photo gallery

	
Development of picture/photo gallery

	

	

	
[18,24,54]




	
Industry

specific

content

	
Content related to specific industry needs

	
Industry

research

reports

	
Scientific and professional reports,

articles and reviews

	
[16,20]




	
Expert tips

	
Expert tips for customers and wide

audience

	
[22,24]




	
Company

	
Important and quality information about company and contacts

	
About

company

	
Range of basic information about

company (references, vision, history)

	




	
Terms and conditions

	
Detailed description of terms and

conditions

	




	
Contact

details

	
Range of contact details (address,

e-mail addresses, telephone numbers, working hours)

	
[5]




	
Credential validation

	
Providing credential information

(certifications, associations, credit rating, etc.)

	
[9,17]




	
Up-to-dateness and accuracy

	
Refers to up-to-date and

correct information

	

	

	
[5,7,16,18,20,21]
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Table 3. Criteria and sub-criteria with explanation of the third category, service quality.
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Criterion

	
Explanation

	
Sub-Criterion

	
Explanation

	
Reference






	
Functionality

	
Functionality and additional services availability

	
E-shop

	
E-shop development

	
[7,54,56]




	
Guest book

	
Guest book presence

	
[7]




	
News

	
News options presence

	




	
Personalization

	
Individualized interface and customized service

	
Multi

language

	
Availability of different language

options

	




	
Automatic Client Profile Identification

	
Client profile identification based on browsers cookies, identifying IP of

client, etc.

	
[57]




	
Manual Client Profile

Identification

	
Client profile identification based on user registration log in

	
[9,17,21,22,55]
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Table 4. Criteria and sub-criteria with explanation of the fourth category, design.
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Criterion

	
Explanation

	
Sub-Criterion

	
Explanation

	
Reference






	
Webpage design

	
Consistency of layout

	
Style uniformity

	
Style uniformity of all subpages

	
[5,24,54]




	
Graphics and layout

	
Visual organization and use of graphic elements

	
[5,18,24]




	
Colors

	
Combination and harmony of colors

	
[24]




	
Home page size

	
Home page on one screen, without having to make the effort of scrolling up and down

	
[18,24,56]




	
Readability

	
Contrast and font size

	

	

	
[7,24]




	
Attractiveness

	
Attractiveness according to the contemporary trends

	

	

	
[7,21,24]
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Table 5. Criteria and sub-criteria with explanation of the fifth category, use.
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Criterion

	
Explanation

	
Sub-Criterion

	
Explanation

	
Reference






	
Ease of use

	
Adaptability of users to the structure of the website

	
Orientation and clarity

	
Simplicity of orientation

	
[7]




	
Learnability

	
Time to adapt to the site structure

	
[5,7,18,55]




	
Intuitiveness

	
Intuitive site structure and titles

	
[20]




	
Navigation

	
Simplicity of navigation around the site

	
Information on home page

	
Important information and news on home page

	
[56]




	
Search Options

	
Search options field on the site

	
[9,16,54,55]




	
Depth of site

	
Number of subpages

	
[9]




	
Hyperlink structure

	
Effective hyperlink structure

	
[7,9,16,21]




	
Help availability

	
Help options for users

	
Online help

	
Instant assistance service through internet

	
[5,7]




	
FAQs

	
Intuitiveness of frequently asked questions structure
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Table 6. Evaluation scales for criteria and sub-criteria on the lowest level of hierarchy.
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Criterion or Sub-Criterion

	
1

	
2

	
3

	
4

	
5






	
Efficiency and performance

	
Very slow page loading

(more than 10 s)

	
Slow page loading (7–10 s)

	
Moderate page loading (4–7 s)

	
Fast page loading (2–4 s)

	
Very fast page loading (up to 2 s)




	
Accessibility and system flexibility

	
Fixed page width

	
Dynamic width—depends on the width of the open window

	




	
Availability and reliability

	
Availability less than 100%

	
The page is always accessible 100%

	




	
Social media

	
It does not exist

	
One social network (SN), but not active

	
Two inactive SN or one active SN

	
Three not active SN or two active SN

	
Four or more active SN




	
Additional (internet) applications

	
Does not have

	
Requires additional application installation

	
Needs standard applications

	




	
Call to action—CTA

	
It does not exist

	
It exists but it is “hidden”

	
It exists

	




	
Products/services catalog page

	
It does not exist

	
Basic descriptions and type images of products

	
More detailed technical specifications and description of functionality

	
Detailed product catalog—as a pdf catalog for download or online browsing

	
An interactive catalog with advanced features of the composition of elements in the final product




	
Picture/photo gallery

	
It does not exist

	
Basic photo gallery unstructured—each image clicking separately

	
Basic photo gallery structured—each image clicking separately

	
Gallery is structured, viewing multiple images by scrolling

	




	
Industry research reports

	
It does not exist

	
One of:

scientific and professional reports, articles, and reviews

	
At least two of:

scientific and professional reports, articles, and reviews

	




	
Expert tips

	
It does not exist

	
It exists

	




	
About company

	
It does not exist

	
Full company name, address, VAT, registration number

	
2 + one of: references/history, goals/vision, leadership

	
2 + two of: references/history, goals/vision, leadership

	
2 + all: references/history, goals/vision, leadership




	
Terms and conditions

	
There are no terms and conditions

	
There are terms and conditions

	




	
Contact details

	
There are no contact details

	
Address

	
Address and map or working time

	
Address, map, and working time

	




	
Credential validation

	
There is no credential validation

	
There are credentials and validation

	




	
Up-to-dateness and accuracy

	
Out-of-date website

	
Basic company information and ID card are up-to-date and/or © not older than 2 years

	
(2) + information less than 6 months

	
(3) + older publications in the archive

	




	
E-shop

	
It does not exist

	
Basic E-shop (order request)

	
Complete e-shop (with online payment and delivery)

	
Advance E-shop (3) + design a product by yourself

	




	
Guest book

	
It does not exist

	
It exists

	




	
News

	
It does not exist

	
It exists

	




	
Multi language

	
Everything is in one language

	
Different languages mixed (e.g., buttons) or machine translation

	
Two languages

	
Three or more languages

	




	
Automatic Client Profile Identification

	
It does not exist

	
It exists

	




	
Manual Client Profile Identification

	
It does not exist

	
It exists

	




	
Style Uniformity

	
Non-uniform sites design

	
Uniform design of all pages and subpages

	




	
Graphics and layout

	
Old design—lots of unnecessary embellishments

	
Old/new design—simple use of graphic elements, with some disturbing factors

	
New design—excellent use of all elements; everything has its function and there is nothing too much

	




	
Colors

	
Inappropriate color combination, intrusive accents, poor color effect on well-being—have a repellent effect

	
Colors express passivity, no accents, the colors used are not compatible with each other

	
The viewer feels better on the page, color combinations are not completely consistent and consistent with the purpose of the page, there is no sense of wholeness

	
The combination of colors used is appropriate, consistent with the content, but there is still a feeling that something is missing or something is too much

	
Excellent color harmony, well-being on the page, non-intrusive and useful highlights of important things, perfect coordination with the purpose of the page




	
Home page on one screen

	
It is not on one screen

	
It is on one screen

	




	
Readability

	
Very poor readability due to insufficient contrast between background and text, font size and type inadequate

	
Poor readability; poor contrast (usually dark background and lighter text); font selection is inappropriate

	
Medium readability, contrast better but tiring for the eyes, font selection could be better

	
Very good contrast, the fonts are still slightly too small or inappropriate font selected; difficult longer reading and quick review of content

	
Excellent contrast and appropriate font size in all elements of the website—also suitable for the visually impaired and color blind




	
Attractiveness

	
Non-active site

	
Poorer attractiveness

	
Good attractiveness

	
Excellent attractiveness

	




	
Orientation and clarity

	
Complex and unclear structure

	
Clear structure or user knows where on site he/she is at any time

	
Clear structure and very easy orientation

	




	
Learnability

	
Slow adaptation to the site structure

	
Quick adaptation to the site structure

	




	
Intuitiveness

	
No intuitiveness

	
An average intuitiveness of the site

	
An excellent intuitiveness of the site

	




	
Important information on home page

	
One of:

address, key products, latest news

	
Two of:

address, key products, latest news

	
All:

address, key products, latest news

	




	
Search Options

	
Does not exist or exists and does not work properly

	
Basic search of company websites

	
Advanced search

	




	
Depth of site

	
Up to 10 subpages in the basic language

	
10 and more pages in the basic language

	




	
Hyperlinks structure

	
One or more connections do not work

	
All connections work

	




	
Online help

	
Online help is available

	
Online help is not available

	




	
FAQs

	
FAQs—do not exist

	
FAQs—exist but are too complicated

	
FAQs—exist and are simple
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Table 7. Global criteria and sub-criteria weights at the lowest hierarchy level.
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	Criterion or Sub-Criterion
	Local Weights
	Rank
	Criterion or Sub-Criterion
	Local Weights
	Rank





	Up-to-dateness and accuracy
	10.0%
	1
	Expert tips
	1.7%
	19



	Products/services catalog page
	9.5%
	2
	Style uniformity
	1.7%
	20



	Efficiency and performance
	8.7%
	3
	Graphics and layout
	1.4%
	21



	Orientation and clarity
	7.3%
	4
	Hyperlinks structure
	1.4%
	22



	Availability and reliability
	6.7%
	5
	Colors
	1.2%
	23



	E-shop
	6.2%
	6
	Call to action—CAP
	1.2%
	24



	Readability
	5.1%
	7
	Guest book
	0.9%
	25



	Accessibility and system flexibility
	4.1%
	8
	Automatic Client Profile Identification
	0.9%
	26



	Picture/photo gallery
	3.8%
	9
	Online help
	0.9%
	27



	Attractiveness
	3.2%
	10
	Industry research reports
	0.7%
	28



	Learnability
	3.0%
	11
	Manual Client Profile Identification
	0.7%
	29



	Information on home page
	3.0%
	12
	Additional (internet) applications
	0.7%
	30



	Intuitiveness
	2.8%
	13
	Depth of site
	0.7%
	31



	FAQs
	2.7%
	14
	About company
	0.6%
	32



	Contact details
	2.0%
	15
	Credential validation
	0.5%
	33



	News
	1.9%
	16
	Home page on one screen
	0.4%
	34



	Multi language
	1.9%
	17
	Terms and conditions
	0.4%
	35



	Search Options
	1.7%
	18
	Social media
	0.4%
	36
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Table 8. WQI ranges for different quality classes of websites.
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	Classes
	WQI





	Outstanding
	0.842–1.000



	Good
	0.593–0.841



	Average
	0.465–0.592



	Acceptable
	0.350–0.464



	Bad
	0.000–0.349
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