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[bookmark: _Toc86999096]Abstract
Means-end chain (MEC) analysis originates from the field of marketing and consumer studies. Its attractiveness is the freedom it gives to respondents to describe what they like or dislike about a product or service, in their own words. The means-end chain interviews consist of two parts: 1) attribute elicitation and 2) laddering. The “User Guide to Means-End Chain Analysis” described how to collect means-end chain data (Kilwinger 2020). The analysis of means-end chain data has three parts: 1) coding responses, 2) developing an implication matrix and 3) constructing a hierarchical value map. Analyzing means-end chain data manually is time consuming. To simplify the analysis, several software programs have been developed. Unfortunately, technical support for some of these programs has been discontinued. Therefore, the authors have developed an Excel tool to help analyze means-end chain data. In this user guide, we provide a detailed description of how to use this Excel tool. The file mainly addresses step 2 in the analysis: developing an implication matrix. The analysis can be elaborated by using Atlas.ti to code responses and using Excel add-in NodeXL to construct a hierarchical value map. This manual also provides a description for NodeXL. 
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[bookmark: _Toc490812787]User Guide to Means-End Chain Analysis 
The Data Analysis Manual
[bookmark: _Toc86999099]Introduction
The means-end chain model and the related laddering method were developed in the 1980s to understand not only how, but also why consumers value the products or services they purchase (Grunert and Grunert 1995; Gutman 1982; Reynolds and Gutman 1988). The “User guide to means-end chain analysis, the data collection manual” described how to collect means-end chain data (Kilwinger 2020). However, that user guide only provided a brief overview of how to analyze data once it was collected. Manually analyzing means-end chain data can be extremely time consuming. Over time, researchers have improved means-end chain analysis and have developed several types of analysis software including: MECanalyst, LadderMAP and LadderUX (Lastovica 1995; Vanden Abeele et al. 2012; Naspetti and Zanoli 2004). These software programs have greatly simplified the analysis of means-end chain data, but they also entail some new problems. Because the software is specialized and is used by a relatively small audience, most programs are technically supported only for a short while. Therefore, the authors have developed a supportive Excel file to analyze means-end chain data. Using existing and popular software like Excel increases the likelihood of continued technical support and updates. In this user guide, we describe how this Excel file should be used. The starting point of our manual will be a previously collected set of means-end chain data. Illustrative examples are given using existing datasets from Ugandan banana farmers and Kenyan potato farmers. 
[bookmark: _Toc86999100]Objective 
This manual provides instructions to use the supportive Excel file to analyze means-end chain data. This Excel file was developed to provide an analysis tool with continued technical support; Microsoft will continue to keep Excel and NodeXL available for a long time. The user guide is focused on two main steps: developing an implication matrix in Excel and creating a hierarchical value map in NodeXL (Figure 1).  
[bookmark: _Hlk85181249]Figure 1. The five general steps of a means-end chain analysis. The first three steps are described in the data collection manual (Kilwinger 2020). This manual, the data analysis manual, describes the final two steps.
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[bookmark: _Toc86999101]Develop an Implication Matrix in Excel
As mentioned above, this manual starts with the assumption that means-end chain data has already been collected and coded. For more information on data collection and coding see Kilwinger (2020) and Kilwinger and van Dam (2021). After the data has been collected and coded, an implication matrix can be built using our Excel calculator file. 
First, download files “MECAnalysisTool_DataInput” and “MECAnalysisTool_Calculator” at: https://doi.org/10.4121/19786900.
It is important to first organize all of your data in the file “MECAnalysisTool_DataInput”. This file has the same layout as the calculator, but it has no formulas. Because there are many formulas in the calculator file, processing new data entries takes a long time. Therefore, data should first be organized in the right format in the MECAnalysisTool_DataInput file. Entering data in the input file before transferring it to the calculator file may seem like an unnecessary step, but in the long run, it will save you time (and frustration) when entering and analyzing your data. Once the data is completely and correctly organized, it can be copied into the MECAnalysisTool_Calculator. 
[bookmark: _Toc86999102]Step 1: Entering Participant Information 
· Open the tab “Input_ParticipantCodes” in the Excel file “MECAnalysisTool_DataInput”. On this tab, you can enter data about your respondents (Figure 2).
· In column A, “Participant Code”, you can assign your participant codes. This code is usually a unique serial number for each participant. The codes must be numerical!
· In column B, “Participant Name”, enter the individual names of the respondents who took part in your field study. The file only works if participant names are entered in column B. If you do not want to include a name, then use the same participant code as in column A. 
· Entering a “1” in column C indicates that you want that person’s data included in the analysis. Sometimes, researchers want to analyze a subset of the respondents separately, for example to compare the hierarchical value maps of men versus women. Unfortunately, the file can only process the analysis of one group at a time (see Box 1). A subset of the participants can be analyzed by inserting a “1” in column C “Analyze Participant’s data”. If you leave the cell blank, that respondent’s data will not be included in the analysis. 
Figure 2. Example of the tab “Input_ParticipantCodes”. In column A, codes are assigned. In column B, participant names are entered. In column C, a “1” is entered to indicate which data will be analyzed.
[image: ]
· In columns D and E, a default value of “1” should be entered in cells D4 and E4. If you have collected and want to use data that have preferred product characteristic ratings, you can make use of these columns (see Box 2). 


	BOX 1: OPTIONAL PARTICIPANT GROUPINGS
Columns G through K “Participant grouping” can be used to include various demographic characteristics of the respondents, such as age, gender and location. Which demographic characteristics are relevant depends on the research question, and you can fill it in according to your study preferences. To use this space effectively, we suggest including headers that describe your demographic (e.g., Gender: Male and Gender: Female), and then include 1’s where the demographic applies. These are useful columns for when you go to analyze your subsets of data because you can copy and paste the 1’s into column C “Analyze participant’s data” to avoid input errors (see Figure 3). 
Figure 3. Example of the tab “Input_ParticipantCodes”. In columns G to K, demographic information of the participants can be entered.
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	BOX 2:  OPTIONAL PREFERRED PRODUCT CHARACTERISTIC RATING
In columns D and E, a product characteristic rating can be added. This is an optional function. For example, respondents can be asked to rate the importance of each attribute on a scale of 1 to 5, or 1 to 7, or on a Likert scale. 
In column D, if the rating scale is 1 to 5, enter the numbers 1,2,3,4, and 5. If the scale is on a Likert scale (e.g., “highly relevant” through “not relevant at all”) fill the numbers corresponding to the categories you used on the Likert scale in column D. 
In column E, you can select which rankings should be included in your analysis. You may only want to analyze the data of characteristics that are most important to respondents. For example, if you only want to include characteristics rated with a 4 or higher, enter 1’s in E7 and E8 (after “4” and “5” in column D) (see Figure 4).


Figure 4. The optional section preferred product characteristic rating is used. In this example, respondents have rated the importance of product characteristics on a scale of 1-5 (column E). Only characteristics that were rated as a 4 or 5 are included in the analysis (column E).
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[bookmark: _Toc86999103][bookmark: _Hlk85183299]Step 2: Enter Your Codes
Correctly coding your responses is one of the most difficult parts of a means-end chain analysis. If coding it too dense, too much meaning might be lost (e.g., lumping more constructs under the same label, such as all separate colors under “color”). If coding is not dense enough the hierarchical value map will contain too many links and will be unreadable (e.g., making a separate label for all possible colors such as “Bordeaux red”, “crimson red” and “cadmium red”). See Kilwinger and van Dam (2021) for more information on coding. 
This Excel file gives the option to analyze your data on two levels of coding density. We refer to these levels as “parent” and “child”; thus, you can have “parent codes” and “child codes”. Child codes are more descriptive of the parent code. For example, the parent code “shape” can have child codes “round” and “oval”. Coding and ultimately analyzing on two levels can greatly impact the results. Therefore, it is, at the very least, interesting to explore how manipulating the coding density can impact your final hierarchal value map. You may also choose to analyze your data on a parent code level, and then further explore the most relevant child codes nestled under the parent codes in your results. First decide if you will code your participants hierarchal value maps on two levels. You may have to modify how you have structured your coding to be usable in this file. 
· Open tab “Input_CodeBook” in the Excel file in “MECAnalysisTool_DataInput” (Figure 5).
· In column E, enter all your coded attributes in the yellow section (rows 3 – 102). Enter all your coded consequences in the red section (rows 103 - 212). Enter all of your coded values in the blue section (rows 213 – 291). 
· Code names entered in column E cannot start with a number.
· Not all rows need to be filled in; you use as many rows as you have constructs. You CANNOT add or remove rows from this file. 
· If there is not enough space for all of your codes, you will have to code more densely by lumping more attributes into a single category to reduce the number of codes (see Kilwinger and van Dam 2021). 
· You cannot enter double names; you will get a warning (see Figure 5), and it will not calculate correctly.
· In column D, provide a code for each name. This can be a number (e.g., 1) – a parent code – or a number followed by a letter (e.g., 1a) – a child code.
· Any other type of code will NOT WORK. This means you CANNOT enter a letter (a), abbreviation (var), or any other type of code using spaces, dots or any other character.
· Codes entered in column D must follow a logical alphanumerical order (e.g., 1, 1a, 1b, 2, 3, 3a, 3b, 3c), not only for your own clarity and organizational purposes, but also so the file can calculate correctly. Refer to Figure 6 for an example. Parent code 1 (PotatoVariety) should be immediately followed by 1a (Sherakea), followed by 1b (Shangi), followed by 1c (Unica). If only child codes, 1a, 1b and 1c exist for parent code 1 (i.e., there is no 1d), then 1c should be followed by the next numerical parent code 2 with its child codes 2a, 2b, 2c, etc. Therefore, do not enter codes out of order: 34, 5, 1 or 1g, 1a, 1f.
· You cannot enter double codes; you will get a warning (see Figure 5), and it will not calculate correctly. Notably, a parent code cannot have the (exact) same name as its only child code. 
Figure 5. Example of a filled in code book. Enter attributes in the yellow section, consequences in the red section, and values in the blue section. In column D, enter a code (number), and in column E, enter a name (text). Warnings are given for duplicated codes or names. 
[image: ][image: ]
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· Column D provides an option to include a “Parent code” or a “Child code”. When making use of two levels of coding, the data entry matters.
· If a construct is only coded with a number (1), no difference will be made between parent and child codes. If a construct is coded with a number and a letter (1a), a difference can be made between “parent” and “child” codes. 
· The example in Figure 6 shows the difference between parent codes and child codes. Codes 1a, 1b and 1c all refer to a potato variety. Their parent code is 1, referring to “potato variety.” Similarly, 2a, 2b and 2c are types of banana variety, and code 2 refers to “banana variety”. 


Figure 6. Example of the code book using parent codes and child codes.
[image: ]
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· This allows users to analyze data at two levels of coding density. In some cases, it might be desirable to have high coding densities which would link “potato variety” to “shape”, meaning that the potato variety defines the shape of the potato. In other cases, lower levels of coding density can be desired, for example to understand how specific varieties relate to a specific shape (Figure 7). 
Figure 7. Example of the final output using “parent codes” on the left, and an example of the final output using “child codes” on the right.
	Example using parent codes

	Example using child codes
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· Parent codes can (only) be numbers between 0-99. Child codes can (only) be numbers between 1-99 with a letter a-z (e.g., 1a, 99z). The number should either stand alone, if indicating a parent code (1), or the number should be immediately followed by a letter to indicate a child code (1a). Do not include spaces or punctuations of any kind in the codes. For example, “1 a”, “1-a” and “99.a” cannot be analyzed. Only “1a” is correct and can be analyzed (refer back to Figure 6). 
· Be sure to assign parent codes for all child codes, even if there is only one child code. This is because if you choose to analyze your data on the child level, no parent codes are analyzed; likewise, if you choose to analyze your data on parent level, no child codes are analyzed.


[bookmark: _Toc86999104]Direct and Indirect Linkages
Means-end chain data is typically analyzed by calculating the direct and indirect linkages that respondents make between constructs. If a ladder consists of codes 1a to 2a to 3a, 1a is directly linked to 2a, and 2a is directly linked to 3a. 1a is also indirectly related to 3a (via 2a). We recommend entering the indirect relations between codes as it reduces the influence of the researcher. For example, Researcher A may code a participant’s ladder as: 1a to 2a to 3a. Researcher B, however, may code the same ladder (with their own interpretation) as: 1a to 3a. Using indirect relations will preserve in either case, the relationship between codes 1a and 3a (direct for Researcher A and indirect for Researcher B). Not including the indirect relations will mean that Researcher B will link 1a to 3a, but Researcher A in no way links 1a to 3a. Preserving the relationship between 1a and 3a is important for when you later determine a threshold for analyzing your results. Thresholds are discussed further in Step 5. 
In this file, direct links and indirect links are entered DIFFERENTLY! The laddering data is quite literally entered into the Excel file twice, in two different forms. Step 3 explains how to enter direct linkages. Step 4 explains how to enter indirect linkages. Though not recommended, you can enter only direct links (Step 3) and skip the indirect links (Step 4).
[bookmark: _Toc86999105]Step 3: Entering Laddering Data: Direct Linkages
· Open the tab “Input_DirectLinks” in the file in “MECAnalysisTool_DataInput” (Figure 8). You can enter your coded laddering data here using the participant information and code book filled in on the previous tabs. 
· In cell A3, select if you want to analyze using parent codes or child codes. You can change this option later to compare results (only) if you have included both parent and child codes on “Input_CodeBook”.
· Even if you want to only look at a subset of the results, we recommend inputting all of your participant’s laddering data. Then select subsets of participants to analyze on the “Input_ParticipantCodes” tab (refer to step 1 if needed).
· In column A under “Participant”, fill in the participant code that you assigned the participant whose ladder you are about to enter.
· In column B, if you used the option “preferred product characteristic rating” (PPCR) (see Box 2), you can enter the rating the participant gave to the characteristic. For a more in-depth demonstration of how to input your PPCR data, use the following link to watch part 2 of the tool’s video tutorial: https://youtu.be/ugFFXSob8X8.
· If you have not collected or included preferred product characteristic ratings in your data, enter a “1” in each row in which a ladder is filled in. NOTE: Be sure that if you are not analyzing your data using preferred product characteristic ratings, on the tab “Input_ParticipantCodes”, cells D4 and E4 should contain a “1” and the rest of the input cells in columns D and E should be blank.
· In columns C – T, the direct relations between codes of ladders made by a respondent can be entered. For example, if the respondent linked the potato variety “Sherakea” to the shape “round”, and then linked the shape “round” to “marketable”, enter the codes you assigned such as 1a, 3a, or 5a.
· Columns AP – BF can be used to verify that the codes of the individual’s hierarchal value map are directly linked together as intended.
· NOTE: Do not leave empty cells between codes; Excel will not calculate the ladder correctly.
· NOTE: You are not allowed to type in a code that has not been entered in your code book. You must first enter all of your codes in the “Input_CodeBook” tab before you can enter codes into the “Input_DirectLinks” tab.
Figure 8. Example of ladders entered in the “Input_DirectLinks” tab. In column A, enter the participant’s code. In column B under PPCR, enter the associated rating that relates to the Reference cell (in column C) or enter a “1” in each row containing a ladder. In columns C through T, you can enter the ladder the respondent made via the codes that you filled in in your code book. 
[image: ]
· TIP: The Excel file can calculate (switch) between the parent code and child codes. The file cannot do that if you type in only parent codes.
· For a more in-depth demonstration of how to input your data into the “Input_DirectLinks” tab, use the following link to watch part 1 of the tool’s video tutorial: https://youtu.be/uz96RLX99NI.
[bookmark: _Toc86999106]Step 4: Entering Laddering Data: Indirect Linkages
Analyzing indirect linkages is not required but is optional and recommended as it gives more reliable results. 
· To input indirect links, open the tab “Input_IndirectLinks”. 
· NOTE: If you do not want to analyze indirect linkages, leave this sheet empty!
· As mentioned before, even if you want to only look at a subset of results, we recommend inputting all of your participant’s laddering data. Then select subsets of participants to analyze on the “Input_ParticipantCodes” tab (refer to step 1 if needed).
· In column A under “Participant”, fill in the participant code you assigned.
· In column B, if you used the option “preferred product characteristic rating” (PPCR) (see Box 2), you can enter the rating the participant gave to the characteristic. For a more in-depth demonstration of how to input your PPCR data, use the following link to watch part 2 of the tool’s video tutorial: https://youtu.be/ugFFXSob8X8.
· If you have not collected or included preferred product characteristic ratings in your data, enter a “1” in each row in which a ladder is filled in. NOTE: Be sure that if you are not analyzing your data using preferred product characteristic ratings, on the tab “Input_ParticipantCodes”, cells D4 and E4 should contain a “1”, and the rest of the input cells in columns D and E should be blank.


· Column C “Ref:” refers to the (reference) code which you will list all of the codes that are indirectly linked to it. For example (refer to Figure 9), Participant 2 has a ladder as follows: 1a to 3a to 5a to 6a. 1a is directly related to 3a, and 1a is indirectly related to 5a and 6a. 3a is directly related to 5a, and 3a is indirectly related to 6a. 5a is (only) directly related to 6a. 6a is the end of the ladder and has no relations. Thus, only 1a and 3a have indirect links to other codes. 1a and 3a are therefore reference codes and should each be put in a row of column C. 
· In columns D – T, list all of the codes that are linked indirectly to the reference code entered in column C. Returning to our example using Participant 2, Reference code 1a is indirectly linked to 5a and 6a. Fill 5a and 6a in columns D and E after Reference code 1a. 3a (another reference code) was indirectly related to 6a. Fill 6a in column D after Reference code 3a (refer to Figure 9). 
· NOTE: The order of codes listed in columns D – T does NOT matter. This is different than the tab “Input_DirectLinks”, where the order of the data input DOES matter.
· NOTE: You are not allowed to type in a code that has not been entered in your code book. You must first enter all of your codes in the “Input_CodeBook” tab before you can enter codes into the “Input_IndirectLinks” tab.
· Columns AP – BF can be used to verify that the codes of the individual’s hierarchal value map are indirectly linked together as intended.
· NOTE: Do not leave empty cells between codes; Excel will not calculate the ladder correctly.
Figure 9. Example of ladders entered in the “Input_IndirectLinks” tab. In column A, enter the participant’s code. In column B under PPCR, enter the associated rating that relates to the Reference cell (in column C) or enter a “1” in each row containing a ladder. In column C, enter the referenced codes. In columns D through T, enter the codes that are indirectly related to the reference code via the codes you filled in in your code book.
[image: ]
· For a more in-depth demonstration of how to input your data into the “Input_IndirectLinks” tab, use the following link to watch part 1 of the tool’s video tutorial: https://youtu.be/uz96RLX99NI.
[bookmark: _Toc86999107]Step 5: Generating the Matrix and Converting it for NodeXL 
If you used the file “MECAnalysisTool_DataInput” to organize your data (which we strongly recommend), now is the time to copy all of your prefilled data from the MECAnalysisTool_DataInput file into the MECAnalysisTool_Calculator file. To do so, we suggest pasting the copied data as “Values (V)”. [Right click. Look under “Paste Options:”. Click on the icon with a clipboard and numbers “123”, which is the “Values (V)” option.] By pasting in this way, you will save yourself a headache later.
The calculator file will make the actual calculations that transform the ladders into a matrix and node-list. Keep in mind that the calculator uses a “number of respondents” algorithm. This means that if the same respondent made a similar link more than once, it will be counted only once in the matrix. Double linkages within respondents will be automatically deleted. For more information on algorithms to transform ladders into a matrix (such as frequency of responses), see Kilwinger and van Dam (2021). 
· Copy the data from the Input tabs in the Data Input file to the Calculator file. Do this in the same order as the tabs appear: first the “Input_ParticipantCodes” tab, second the “Input_CodeBook” tab, third the “Input_DirectLinks” tab, and finally (if applicable) the “Input_IndirectLinks” tab. 
· TIP: When copying the data, leave column C on the tab “Input_ParticipantCodes” empty. Once all data is copied, enter a “1” in column C for respondents whose data need to be analyzed. This will prevent Excel from making intermediate analysis before all data has been copied. 
· Once the four input tabs are filled out in the calculator file, Excel will automatically fill out the output tabs. Give Excel sufficient time to calculate; it can take a couple of minutes!
· TIP: Once all of your data is entered and Excel has made its first full calculation, save your calculator file! That way, if Excel has troubles later, you will not have to reinput all of your data.
· The tab “Output_SummaryOverview” shows a summary overview of the data you have entered (Figure 10). 
· In the summary overview, first you see the “Threshold”, which represents the cut-off level. This is pre-set at “1.” This means that linkages made by one or more respondents are included in the analysis. This threshold can be changed on the tab “Output_Matrix” in cell B2. 
· “Nr. Of Participants” shows how many participants are included in the current analysis. You can use this information to crosscheck your intended analysis. For example, if you interviewed ten women and five men and only want to analyze the data from the women; this number should be ten. 
· “PPCR Included” refers to an optional function where you could analyze only data that respondent indicated as having a certain importance (Box 2).
· The number and percentage of direct/indirect links and attributes/consequences/values that will be presented in the hierarchical value map and the total number of direct/indirect and attributes/ consequences/values made/named by the selected respondents are all presented in the Summary Overview (Figure 10). These figures may be interesting to note when publishing the results of your research.


Figure 10.  Example of the tab “Output_SummaryOverview”. This tab contains a summary of the entered data and the data that will be presented in the hierarchical value map.
[image: ]
· The tab “Output_Matrix” shows the matrix that is generated from the entered data (Figure 11). 
· In cell B2, a threshold (or cut-off level) can be entered. This must be a whole number. On the “Output_SummaryOverview” tab, you can see how changing the cut-off level influences your data. For example, you can see how many links or constructs are included at the entered cut-off level.
· In the “Output_Matrix”, the links will be represented in matrix format. Column B indicates the constructs “from”, and row 2 indicates the constructs “to”. 
· The number of direct links is indicated with the number before the comma (e.g., 1,0), and the number of indirect links is indicated with the number after the comma (e.g., 0,1). 
· On the tab “Output_Matrix”, cells that represent links that are greater than or equal to the cut-off level will be highlighted. Cells with the sum of direct and indirect links at or above the cut-off level where there are as many or more direct than indirect links are highlighted in green. Cells with the sum of direct and indirect links at or above the cut-off level where there are more indirect than direct links are highlighted in yellow.
· The “CopyPaste_” tabs are also automatically generated and are needed in the next section to create a hierarchical value map from the matrix.


Figure 11. Example of the tab “Output_Matrix” where the analysis was conducted using parent codes. This tab contains the matrix of your results. The threshold (or cut-off level) can be changed in cell B5. In this example, the threshold is set for 5. Therefore, cells are colored if the sum of the direct and indirect links is greater than or equal to 5. The cells are green when there are as many or more direct links as indirect links (with a total sum greater than or equal to 5), and the cells are yellow when there are more indirect links than direct links (with a total sum greater than or equal to 5). 
[image: ]


[bookmark: _Toc86999108]Construct a Hierarchical Value Map in NodeXL
NodeXL uses two tabs to generate output: “Edges” and “Vertices” “Vertices” is basically NodeXL’s codebook. It refers to this tab to translate your code references into code names so that the output is readable. On this tab, you can format the text in various ways using color, shape, size, opacity, etc. “Edges” is used to connect one construct (“vertex” in their terms) to another. On this tab, you can format the lines in various ways using color, width, style, opacity, etc. You also have the option to include labels (and label formatting).
[bookmark: _Toc86999109]Step 6: Create the Hierarchical Value Map with NodeXL 
· [bookmark: _Hlk85184726]First, download the Excel add-in NodeXL on https://www.smrfoundation.org/nodexl/. There is a basic version available for free, which is sufficient for generating a hierarchical value map. For more advanced options, the pro version can be purchased. 
· Open an empty NodeXL file, and give it a proper name that corresponds to the group that will be analyzed (e.g., HVM_overall or HVM_subgroup_men).
· On the tab “CopyPaste_NodeXL.Edges”, you find that columns A, B and H have been automatically filled in for you. At the very least, you must Copy column A “Vertex 1” and column B “Vertex 2” of the tab “CopyPaste_NodeXL.Edges” to the NodeXL tab “Edges” in columns A and B (see Figure 12). 
· Column H is optional. If you want the values of the linkages to be shown in the hierarchical value map, copy column H “labels” from the tab “CopyPaste_NodeXL.Edges” to the NodeXL file on the tab “Edges” in column H. It can be useful for you to know how many direct and indirect links were associated with each link, but it is not necessary information for NodeXL to generate output. 
· You also have the option to make use of some additional automated formatting which can aid in the readability of the output generated by NodeXL (see Box 3).
· NOTE: When pasting any columns from the MECAnalysisTool_Calculator file to your NodeXL file, paste as “Values (V)” as was suggested previously. [Right click. Look under “Paste Options:”. Click on the icon with a clipboard and numbers “123”, which is the “Values (V)” option.] 
· Click on the button “create graph” on the right side of the screen in the box “Document actions”. This will automatically generate a vertices list on the tab “Vertices”. 
· On the tab “CopyPaste_NodeXL.Vertices”, you find that columns A and H have been automatically filled in for you. You must copy column H “Label” of the tab “CopyPaste_NodeXL.Vertices” to the NodeXL tab “Vertices” in column H (Figure 12). Make sure that column A is filled in the same order on both files before copying column H.
· You also have the option to make use of some additional automated formatting which can aid in the readability of the output generated by NodeXL (see Box 4).


Figure 12. Example of NodeXL tabs “Edges” (top) and “Vertices” (bottom). Data can be copied in columns A and B (and optionally H) on the tab “Edges”. Values can be inserted in the column H “Label”. After pressing the button “create graph” in the window “document actions” column A on the “Vertex” tab will be automatically filled in with the codes from the tab “Edges”. Code labels can be assigned in column H. Make sure the order of column A is similar in both files.
	Example of NodeXL tab “Edges”

	[image: ]

	Example of NodeXL tab “Vertices”

	[image: ]



· Select the “Harel-Koren Fast” graph in the menu of the box “Document actions”, and then refresh the graph. Now you will see a network appear with the assigned labels. The Harel-Koren Fast graph gives the most useful automatically generated network for means-end chain data. The network graph can be modified by changing the position of nodes/vertices (see Figure 13). 
· To modify the network graph, select a node until the color turns red. Now you can change the position of the nodes/vertices. However, each time you press “refresh graph” the nodes will shift back again. To prevent this, select all the nodes that are in their proper position, and press the button with the lock icon on it. This freezes the nodes when you refresh your graph. To unlock it, press again on the button with the key icon. 
Figure 13. Example of the window “document actions.” After entering data, the graph can be refreshed with the button “refresh graph.” The type of graph can be selected; Harel-Koren Fast is recommended. The lock and key icons on the right can be used to freeze or unfreeze the position of nodes in the network diagram. If you do not freeze the nodes, their position will shift back again once you click on “refresh graph.” 
[image: ]

	BOX 3:  OPTIONAL FORMATTING SETTINGS IN CopyPaste_NodeXL.Edges TAB 
In the CopyPaste_NodeXL.Edges tab, you will find a table with optional formatting settings in column R. These settings are for formatting the lines between two constructs. There are three ways you can automate the formatting of these lines: width, style and color. Any or all format settings may be utilized; it all depends on how you want your output to look. 
Line width settings:
· Line widths can range from 1 (thinnest) to 4 (thickest). Logically, the fewer the number of linkages between two constructs, the thinner the line. Likewise, constructs that are linked most frequently by participants should have the thickest lines. You can automatically generate a line thickness based on the sum of direct and indirect links between two constructs. For example, you could have the line width set to 1 when the sum of direct and indirect links is less than 5 (Figure 14). 
· NOTE: The number in cell R6 must be greater than R5, and R5 must be greater than R4. The numbers must be whole numbers greater than 0. 
· NOTE: Cell R7 is automatically generated based on the number you placed in R6. In case you accidentally delete the formula in cell R7, R6 and R7 should be equal.
· Once you have determined the values in cells R4, R5 and R6, the file will update, and you will see the automated widths in column D. Be sure, when you go to copy and paste this column into the NodeXL “Edges” tab that you paste it as “Values (V)”.
Line style settings:
· Cells R10 and R11 are available to automate the line style of predominantly direct or predominantly indirect links respectively. Explore all of the line style options in the NodeXL file. You are limited to the preset style options that NodeXL accepts. For instance, “Solid” and “Dotted” are acceptable style options (see Figure 14).
· Once you have determined the styles in cells R10 and R11, the file will update, and you will see the automated styles in column E. Be sure, when you go to copy and paste this column into the NodeXL “Edges” tab that you paste it as “Values (V)”.
Line color settings:
· Cells R14 and R15 are available to automate the line color predominantly direct or predominantly indirect links respectively. Explore all color options in the NodeXL file. You are limited to the preset color options that NodeXL accepts. For instance, “Black” and “Silver” are acceptable color options (see Figure 14).
· Once you have determined the colors in cells R14 and R15, the file will update, and you will see the automated colors in column C. Be sure when you go to copy and paste this column into the NodeXL “Edges” tab that you paste it as “Values (V)”

Figure 14. Example of optional format settings on “CopyPaste_NodeXL.Edges”. You can choose to automate line width, style and/or color formatting. Automated output will be generated in columns C, D and E which can be copied and pasted (as “Values (V)”) in columns C, D and E of NodeXL’s “Edges” tab. 
[image: ]


	

	
BOX 4:  OPTIONAL FORMATTING SETTINGS IN CopyPaste_NodeXL.Vertices TAB

In the CopyPaste_NodeXL.Vertices tab, you will find a table with optional formatting settings in column P. These settings are for formatting the color of the text of the nodes (or construct names) that will appear in the hierarchal value map. To use these optional settings all (salmon colored) cells must be filled in correctly or else it will not generate correct color formats. 
Node color settings:
· Different colors can be assigned to attributes, consequences and values. To do this, the file draws on the range of parent codes that make up each construct type. For example, if you have attributes of 1a, 1b, 2a, 3a, 3b... 39a, and 39b, this means your parent codes range from 1 to 39. Therefore, you should fill in “40” in cell P3. Decide what color you would like attributes to be, and write it in cell P4. Keep in mind again that you are limited to the preset color options that NodeXL accepts (see Figure 15).
· Determining the color of consequences is based on similar logic. Drawing on our example, Excel now recognizes that your attributes range in parent codes from 1 to 39. It therefore knows that consequences begin at parent code 40. You therefore do not need to indicate the low end of the range for consequences. You do however again need to indicate the parent code that consequences must be less than. For example, if you have consequences of 40a, 41a, 41b, 41c... and 69d, this means your parent codes range from 40 to 69. Therefore, you should fill in “70” in cell P6. Decide what color you would like consequences to be, and write it in cell P7.
· For values, you do not need to determine a range because it is automatically based on what you had input in cell P6. Excel recognizes that your consequences ranged until parent code 69, so the values must have a parent code of 70 or greater. Therefore, cell P9 is automatically generated. Decide what color you would like values to be, and write it in cell P10.
· Once you have determined the ranges and colors in cells P3, P4, P6, P7 and P10, the file will update, and you will see the automated colors in column B. Be sure, when you go to copy and paste this column into the NodeXL “Vertices” tab that you paste it as “Values (V)”
Figure 15. Example of optional node color format settings on “CopyPaste_NodeXL.Vertices”. Automated output will be generated in column B, which can be copied and pasted (as “Values (V)”) in column B of NodeXL’s “Vertices” tab.
[image: ]




· If you did not make use of the automated formatting options (see Box 4), when desired, the formatting of the output can be manually modified (see Figure 16). For example, in column B on the tab “Vertices”, a color can be assigned to each node. This could clarify which constructs are attributes, consequences and values. Also, the shape (column C) and size (column D) of the nodes/ vertices can be modified. Modifications to the label such as color and position can be made in columns H and I. 
· Similarly, if you did not make use of the automated formatting options (see Box 3), the formatting of the linkages (the lines connecting two constructs) can be modified. On the tab “Edges” the line color (column C), line width (column D), line style (column E) of the edges can be changed. For example, the width of the edges can be correlated to the number of respondents making a link (e.g., thicker lines for links with more respondents), and the line style to indicate if the link is direct or indirect (e.g., solid lines for direct links and dotted lines for indirect ones). 
Once the graph is modified as desired, the analysis is finished! Figure 17 shows the results of a means-end chain analysis using this tool.
[bookmark: _Toc48740749][bookmark: _Toc86999110]Conclusions
Manually analyzing means-end chain data can be time consuming. To simplify the data analysis, several software programs have been developed. Unfortunately, the technical support for some of this software has been discontinued. For that reason, the authors have developed a supportive Excel file to analyze means-end chain data. This user guide provides a step-by-step manual to use this Excel file.


Figure 16. Example of NodeXL tab “Vertices” (top) and “Edges” (bottom). If you did not make use of the automated formatting options (see Boxes 3 and 4), you can manually change the style of the nodes in your HVM on the tab “Vertices” by assigning e.g., a color, shape, size and label. Manually change the style of the linkages in your HVM on the tab “Edges” by assigning e.g., a color, width, style or label. The position of nodes can be changed by clicking; the node will turn red and can be dragged to the desired position. 
	Example of NodeXL tab “Vertices”

	[image: ]

	Example of NodeXL tab “Edges”

	[image: ]


Figure 17. Example of a hierarchical-value-map created with NodeXL (Kilwinger and van Dam 2021). 
[image: image]
[bookmark: _Toc490812794]

[bookmark: _Toc48740750][bookmark: _Toc86999111]References Cited and Sample Studies
[bookmark: _Hlk57127507]Grunert, K. G., & Grunert, S. C. (1995). Measuring subjective meaning structures by the laddering method: Theoretical considerations and methodological problems. International Journal of Research in Marketing, 12(3), 209-225.
Gutman, J. (1982). A means-end chain model based on consumer categorization processes. Journal of Marketing, 60-72.
Kilwinger, F. B. M. (2020). User guide to means-end chain analysis. Lima (Peru). CGIAR Research Program on Roots, Tubers and Bananas (RTB). RTB User Guide. No. 2020-4. Available online at: www.rtb.cgiar.org
Kilwinger, F. B. M. & van Dam, Y. K. (2021). Methodological considerations on the means‐end chain analysis revisited. Psychology & Marketing.
Lastovica, J. L. (1995). Review: LadderMap version 4.0. Journal of Marketing Research, 32(4), 494-496.
Naspetti, S., & Zanoli, R. (2004). Do consumers care about where they buy organic products? A means-end study with evidence from Italian data. In Marketing trends for organic food in the 21st century (pp. 239-255).
Reynolds, T. J., & Gutman, J. (1988). Laddering theory, method, analysis, and interpretation. Journal of Advertising Research, 28(1), 11-31
Vanden Abeele, V., Hauters, E., & Zaman, B. (2012). Increasing the reliability and validity of quantitative laddering data with LadderUX. In CHI'12 Extended Abstracts on Human Factors in Computing Systems, pp. 2057-2062.









USER GUIDE TO MEANS-END CHAIN DATA ANALYSIS 	 9 
10	  USER GUIDE TO MEANS-END CHAIN DATA ANALYSIS 
USER GUIDE TO MEANS-END CHAIN DATA ANALYSIS 	11

18	USER GUIDE TO MEANS-END CHAIN ANALYSIS 


  3  
image1.png
FOR WORKING WITH
ROOT, TUBER AND
BANANA SEED SYSTEMS




image9.png
Means-end chain
analysis




image10.jpeg




image12.png
Hierarchical
value map

Implication
matrix

Attribute
elicitation

P

The data collection manual The data analysis manual

Laddering





image13.png
A A

B

c D E | F G H | 1 | J K

|~

1| See user guide for further instructions for correctly

Participant Code Participant Name

Angela

Rick
Susanne
Mary

illing in this tab.

Participant Groupings

(Optional use)
Analyze participant's Preferred Product  Analyze PPCR

data Characteristic data

(1is yes; blank is no) Rating (PPCR)

(1is yes; blank is no)





image14.png
I IRNI NIV NN 7]

A B © D E
See user guide for further instructions for correctly fi|

Analyze participant's  Preferred Product  Analyze PPCR

data Characteristic data
Participant Code Participant Name (Lis yes; blank is no) Rating (PPCR) (1is yes; blank is no)
2 Angela 1 2
3 Rick 3
4 Susanne 1 4 1
5 Mary 1 5 1




image15.png
D E
1 | See the user guide for instructions on how to fill in your code book.

Parent and/or
2 | child code Code name
3 1 PotatoVariety
4 2 Location
5 3 Source
6 4 Type




image16.png
o~ U n

Manylnputs
HighYield
Marketable
Tasty

Duplicated code
Duplicated code




image17.png
213
214
215
216

10
1
12

Happy
Goodlife
BetterFuture
BetterFuture

Duplicated Name
Duplicated Name




image18.png
1

©m NN W N

3

D

E F G

See the user guide for instructions on how to fill in your code book.

Parent and/or
Child code Code name
1 PotatoVariety
1a Sherakea
b Shangi
1c Unica
2 BananaVariety
2a Nakitembe
2 Mpologoma
2 FHIA




image19.png
3a
3b

IS

4ab

Shape
Round
oval
Colour
Red
Yellow




image20.emf
 


image21.emf
 


image22.png
A B C D E F GH Y AP AQ AR As AT AU

1| You willfil the table in using code references (e.g. 1a or 1).
2 |Do you want to analyze using the parent or child code?
3 |Child code
4

| For each participant, fill in the direct linkages and the PPCR.
5 |See the user guide for further instructions. This table allows you to see the direct linkages the tool has logged.
6 Participant PPCR _ Direct relations Direct Linkages
7 1 1 la|3a|5a 1a,3a 3a,5a
8 1 1 la|4a 1a4a
9
10 2 1 2a|2b 2a,2b
" 2 1 la|3a|5a|6a 1a,3a 3a,5a 5a,6a





image23.png
A B |[c|[D|E[F[G[H|[I[J[K[L[M[N[O|P|[Q|R|[S|[T|[U|| A AQ AR AS AT AU AV

You will fill the table in using code references (e.g. 1a or 1).
On the Direct Links input page, you chose to analyze data using:

Child code

W

For each participant, fill in the direct linkages and the PPCR.

© e~ o

>

See the user guide for further instructions. This table allows you to see the indirect linkages the tool has logged.
Participant  PPCR _Ref: Indirectly related to... Indirect Linkages
1 1 [1a]sa 1a52
2 1 |1al5a|6a 1a5a  laba
2 1 [3al6a 3a6a





image24.png
A B c D E F
Summary
Threshold: 1
Nr. Of Participants: 3
PPCR Included: 1.
oM
Nr.DirectLinks 7  (100% of total direct links) Nr. Attributes 3 (100% of total attributes)
Nr.Indirectlinks 4  (100% of total indirect links) Nr.Consequences 2 (100% of total consequences)
Nr.Values 2 (100% of total values)
Total Nr. Links 11 (100% of total links) Total Nr.ACV 7 (100% of total ACVs)
ToraL
N Sreine 7 ]
N ndirectinks & Nr. Consequences 2
NeValues 2
Total Ne.inks 11 TotelNe.ACY_7
Codes nduded: 1o Sherakea
20 Nakitembe
2b Mpologoma
32 Round
% Red
52 Marketable
-




image25.png
thnﬁ=SﬂQEEHEBBRSEEE:Smemm-NNLw

B
5 a0

B
°

B
°

10

20

10

10
10

01

10

01

20 26 40

01

10

10

01
10

01
02

10

01
10

a1

01
1,0
01
02
01

02

02
02
1,0
02

1,0
1,0
1,0
01
01
11

11
01
10

11
10
01
21

01
4,0

01

01
20

02
11

81

11

01
02
20
02

10
10

1,0
11
21
01
31

01
01

01

42

02

11

20

74

10,1

10

01

01
10
01

01
01

10

10

01

01

20

10

01
10

50

01
20

01

01
01

10

01

10

47
01

11

10

10
10
01

11,1

20

26

12

01

50

57

9,0

16

7,0

01

10

31

02
02

03

10

01

10

10

31
10

01

02

02

10

3,0

U v
50 51

01

01
01
03

10

11

10 1,0

21

21
10

11

01

01

01
10

10

01

01

10

01

10

01
01
01
04
02
02
03

38

25

01
03
04
02
03

19

02
10

02
01
01

01
0,2

12,2

0,13

2,12

17,0

33





image26.png
A B C D E F G H I J

Visual Properties |Labels | I e Columns

Labe\ Text |Label Font  |Add Your Own

Pl vertex 1 [l vertex 2 Bl width B opacity [ visibility - Co\or - S\ze B Columns Here
15 2a 2.0 Dot

16 |2a 22¢
17|72 22¢





image27.png
A B C D E F G

| AC | AD

Visual Properties Other Columns
Label Fill Label Your Own
PA Vertex Opa - abe\ - Co\or - Posmon B Tooltip Bl Columns Here [l Mark

12 |7a black Med\um tuber

13 16 blue Plant large area ___
16c lblue Reducepesticdewse | | | |
1 Reducepesticideuse | | | |





image28.png
Document Actions

# Refresh Graph

£ Harel-Koren Fast ¥ E3 Lay Out Again | ¥ Dynamic Filters % Graph Options

R |aao|zom B 100 3 Scale: ¥ Elav
F\ecegfmlnd

Improve living standards




image29.png
P) Q R
1 | OPTIONAL SETTINGS
2 | Line Width Settings
3| setline width to...
4 | ... 1when the sum of direct and indirect links is less than:
5 | ...2when the sum of direct and indirect links is less than:
6 | ... 3 when the sum of direct and indirect links is less than:
7 | ... when the sum of direct and indirect links is greater than or equal to:
8]
9 | Line Style Settings
10| When there are more direct links than indirect links, set the line style to:
11| When there are more or as many indirect links than/as direct links, set the line style to:
12 |
13| Line Color Settings
14 | When there are more direct links than indirect links, set the line color to:
15 | When there are more or as many indirect links than/as direct links, set the line color to:
16





image30.png
23

©® NG AW o

OPTIONAL SETTINGS

Node Color Settings

Attributes have a parent code that is less than:
Make attributes the color:

Consequences have a parent code that s less than:
Make consequences the color:

Values have a parent code that is greater than or equal t
Make values the color:





image31.png
4 A B  C |/ D | E | F G
Visual Properties

Document Actions

Image

Harel-Koren Fast ~ E3 Lay Out Again | 7 Dynamic Filters % Graph Options

+# Refresh Graph
Color M| shape B opacity Blrile Bl visibility Bl Label N [
@ Q¢ . .
30 black _ Circle 10 R - |@ @@ zoom Scale:
black  Circle 1.0 <@ o
Example 6 Example 7 Example 4
583 black  Circle 1.0
6 |E4 blue  Square 1.0 Exampled  Example2
7 €5 black  Circle 1.0 \/
orange  Diamond 5.0
Example 5 Example 1
9 |7 orange Diamond  10.0





image32.png
4 A | B c | b | E | F | &
Visual Properties

Document Actions

Harel-Koren Fast ~ E3 Lay Out Again | 7 Dynamic Filters % Graph Options
Scale:

+# Refresh Graph
Ao @] zoom B

<
Example 6 Example 7
2.0 Dash Dot \ /
E6 orange 1.0 Solid 2 M
E7 orange 1.5 Solid

Example 5





image33.jpeg
* Food securi
Other iy
* L o 1
food  Lower risk Quick
income
®
Saves Saves Saves
time muney enery Increase yield Strengths &
weaknesses
*
No Free of Marketable Improved management Multiple
transport  charge replammg |npul purposes
requirement
» R =
i - Gain Disease Diversify Fast
High ~ Long  Tasty  Big Plant
survival  lifespan bunch timely knowledge farm growth
: / \
° . l l
Located  Exchange Traditional Improved On  Knowledgeable ~ Formal ~ Trust  Cultivar Other
cultivar cultivar  demand source worthy diversity  cultivars




image2.jpeg
é&; RESEARCH
PROGRAM ON
ﬁf Roots, Tubers

CGIAR and Bananas





image11.jpeg
R1B

Working
Paper

EEEEEE
nnnnnnnnn





image34.jpg




image35.emf

image36.emf

image3.jpg
Alliance

cip ) =CIAT @cirad WA
AGRICULTURAL RESEARCH ﬁransfbrmmy African Agriculture

International Center for Tropical Agriculture
Since 1967 Science to cultivate change FOR DEVELOPMENT

INTERNATIONAL Blover5|t
POTATO CENTER Internat|onal





image4.png
WAGENINGEN

UNIVERSITY & RESEARCH




image5.png
UF UNIVER
TY f




image6.jpeg
Alliance

cip ) =CIAT @cirad WA
AGRICULTURAL RESEARCH ﬁransfbrmmy African Agriculture

International Center for Tropical Agriculture
Since 1967 Science to cultivate change FOR DEVELOPMENT

INTERNATIONAL Blover5|t
POTATO CENTER Internat|onal





image7.png
WAGENINGEN

UNIVERSITY & RESEARCH




image8.png
UF UNIVER
TY f




image7.jpeg
NWO




image15.jpeg
Alliance

cip ) =CIAT @cirad WA
AGRICULTURAL RESEARCH ﬁransfbrmmy African Agriculture

International Center for Tropical Agriculture
Since 1967 Science to cultivate change FOR DEVELOPMENT

INTERNATIONAL Blover5|t
POTATO CENTER Internat|onal





image160.png
WAGENINGEN

UNIVERSITY & RESEARCH




image170.png
UF UNIVER
TY f




image330.jpeg
Alliance

cip ) =CIAT @cirad WA
AGRICULTURAL RESEARCH ﬁransfbrmmy African Agriculture

International Center for Tropical Agriculture
Since 1967 Science to cultivate change FOR DEVELOPMENT

INTERNATIONAL Blover5|t
POTATO CENTER Internat|onal





image34.png
WAGENINGEN

UNIVERSITY & RESEARCH




image35.png
UF UNIVER
TY f




