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1. Introduction & Problem Motivation 
In spring of 2019 a Supply Chain Management Alumni administered a survey titled “Multichannel Supply 
Chains and the Effect on Customer Satisfaction” (to view survey see Appendix A). A research protocol 
was submitted to the Institutional Review Board before data was collected. The survey was created to 
gather data on consumer satisfaction with multichannel supply chains. Multichannel supply chains 
“provide customers with many purchasing options” (Thomas Publishing Company, 2018). Consumers 
may purchase items in a traditional brick-and-mortar (in-store), online, have items shipped to 
home/business/store or to a pick-up location (ex. Amazon locker). With online shopping on the rise, 
supply chains must continually adapt to the evolving needs of its customers. The survey data gives 
insight into consumer behavior, satisfaction, and perception with the efforts that multichannel supply 
chains have made in response to the rise in online shopping.   



The survey ran on “Multichannel Supply Chains and the Effect on Customer Satisfaction” gathered over 
800 responses. 



the customer satisfaction metrics and indicators one knows pertains directly to its processes, than the 
time spent on evaluating broader market data.  

Narrowing down on the indicators used to measure customer satisfaction that align with the goals and 
strategies selected for the supply chain is imperative for success. Supply chains are at risk of developing 
an average offering that only satisfies a small customer segment and experiencing increased costs when 
efforts are made to satisfy all competitive priorities (Naim, 2006). Once a supply chain is able to identify 



resilient, and responsive to reach optimum supply chain efficiency, effectiveness, and enhance customer 
satisfaction. 

 

3.3 Framework 
 

The framework of this study was guided by the research structure of two project management research 
papers. Although the two papers referenced do not pertain to supply chains, the analyses used pertain 
to the descriptive analysis required to evaluate the data in this paper on customer behavior and its 
impacts on the supply chain. The research structure of each paper is outlined, followed by how it guided 
the framework of this paper.  

The first paper is “







Figure 2: 



When the survey responses were downloaded from Qualtrics it came in the form of nominal, ordinal, 
and interval data. That is the participants answer choices used either nominal, ordinal, or interval data. 
To prepare the data for analysis, each answer response was coded on a numerical scale. When analyzing 
the results that used nominal data, the numerical label assigned to the variables needed to be 
recognized since the number does not provide any quantitative value. When analyzing the results that 
used ordinal data, such as responses that follow the five point Likert scale, the numerical value assigned 
matched the value in the Likert scale (ex. The first answer option is the first point on the Likert scale, the 
second answer option is the second point on the Likert scale and so on). While the intervals between the 
points are not well defined, for the demands of this analysis they were assigned numerical values. When 
coding responses that were interval data, the value that falls in the middle of the interval was used (ex. 
The value 21 was coded for the age range 18-24 since it is the mid-point of the interval). 

Once the data was properly coded, the analyses to identify consumer behaviors were performed. Since 
the survey consisted of multiple conditional or if/then questions, each participant did not respond to the 
same number of questions, nor responded to the entire question set. Due to the fact that the data does 
not fit a normal distribution and the presence of nominal, ordinal, and interval data, non-parametric 
analyses were used throughout this analysis.  

In this study of consumer behavior and its impact on the supply chain, chi-square test, Marascuilo 
procedure, and Spearman correlation coefficient were used to identify consumer behaviors with the 
current multichannel supply chain processes. The chi-square tests were used to evaluate the hypotheses 
created, just as in Olivieri (2019). The chi-square result will help define whether a hypothesis is fully, 
partially, or not supported. The chi-square test assess if there is a significant relationship between two 
variables. The survey questions represent the variables in the context of this study. The variables 
represent the untold consumer behavior, satisfaction, or perceptions with the respective aspect of the 
multichannel supply chain. Using the analyzed data or questions from Figure 2, chi-square tests were 
performed in Excel to identify significant differences between participant behaviors as they pertain to 
certain aspects of the multi-channel supply chain. In some cases, multiple chi-square tests were run to 
evaluate the hypotheses (see Appendix C for list of chi-square tests run per hypothesis). If the chi-square 
test was significant, meaning the p-value was less than --



The discussion of the analysis results per hypotheses will be explained below. See Appendix D for a 
summary of chi-square test results; Appendix E for Marascuilo results; and Appendix F to view each chi-
square analysis per topic and hypothesis.  

5.1 Chi-square and Marascuilo Analysis 
Hypothesis 1: Order frequency impacts closeness of tracking.  

To evaluate this hypotheses two separate chi-square tests were performed. The first chi-square analysis 
was between questions 5 and 12, then 6 and 12. Variable 1 or question 5 is “Have you made an online 
purchase in the last month?” Variable 2 or question 12 is “Did you track your shipment closely?” The chi-
square results were not significant. Since there is no significant difference between placing an order 
within the past month and tracking a shipment closely. The variables for the second chi-square test are 
question 6, “How many purchases do you typically make online in a month?” and question 12. The chi-
square value is not significant with a p-



relationship between question 6 with question 44 and 7, the delivery time of ones most recent order 



This hypothesis is partially supported (Figure 3). There is not a significant relationship between age 



have made a purchase in the last month (question 5) is statistically significant with those that decide to 
abandon an online purchase to buy in-stor



purchase approximately 75% in store (25% online), tend to be willing to pay 0-<10% more for delivery. 
Hypothesis 12 is fully supported (Figure 3). 

Hypothesis 13: The rise in online shopping impacts demographics differently. 

The rise in online shopping impacts genders differently. It is statistically significant that females have 
been affected by the effect of the rise in online shopping more so than men. While age does not impact 
whether or not one has been affected by the effect of the rise in online shopping, location does. 
Consumers that reside in Rural locations have been affected by the effect of the rise in online shopping 
more so than consumers in Suburban and Urban locations. Hypothesis 13 is partially supported (Figure 
3). 

Hypothesis 14: Product research (price checking, comparing, reading reviews) is a factor in consumer 
purchase behavior. 

The ability to price check/compare/read online reviews and shipping costs are factors in making a 
purchase. It is statistically significant that consumers who decide to abandon an online purchase and 
decide to wait to buy, or choose to visit a brick-and-mortar store instead, typically choose to research an 
item(s) that are between $51 and $100 prior to making a purchase. The ability to price check/compare 
prices/read online reviews and shipping costs are factors in making a purchase. Consumers that 
frequently make purchases online while standing in a store are willing to pay 0-5% more for delivery. 
The ability to price check/compare prices/read online reviews impacts shopping behavior, both in store 
and online. Consumers that sometimes/frequently make online purchases while standing in a store tend 
to research all or most items before making a purchase regardless of price. Price checking impacts 
consumers’ ratio of in-store purchasing vs online shopping. Those who make between 25 and 50% of 
their purchases in store (or 75 to 50% online) tend to frequently make purchases online while standing 
in a store.  Consumers who typically shop 75% online frequently conduct product research while 
standing in store. Shipping charges and perception of better value impact a purchase decision. 
Consumers that have abandoned an online purchase and decide to wait to buy, or choose to visit a 
brick-and-mortar store instead due to shipping charges, sometimes tend to look online and read 
reviews/check pricing while shopping in a store. Consumers search for value both in store and online. 
Hypothesis 14 is fully supported (Figure 3). 

Hypothesis 15: Regardless of demographics, consumers engage in product research. 

Price checking behaviors in store are independent of gender. There is not a significant difference 
between gender and the ability to price check / compare and read online reviews impacting ones 
shopping behavior while shopping in a brick-and-mortar store. The price point in which one typically 
chooses to research an online item prior to purchase is not impacted by gender. There is not a 
significant difference between gender and a price point where one typically chooses to research an item 
online prior to making a purchase. Hypothesis 15 is supported (Figure 3). 

Hypothesis 16: Consumers require up-to-date information when researching product. 

Product research is only one factor in consumer purchase behavior. Having made an online purchase 
within the last month is not impacted by the ability to price check/compare price/read reviews 
impacting ones behavior in-store. Whether one has made an online purchase in the last month does not 
impact the price point one typically chooses to research an online item prior to purchase. The ability to 



conduct product research prior to making an online purchase does not impact the shopping behavior of 
consumers that typically make between 0-3 purchases a month. The ability to price check becomes of 
more importance as the number of purchases made increases. Hypothesis 16 is partially supported 
(Figure 3). 

 

Figure 3: Hypothesis Status after Chi-square Analyses 

5.2 Spearman’s Rho 
 

Refer to Appendix E to view results of the Spearman correlation coefficient or Spearman’s rho. The r 
value of this analysis will fall between +/- 1. The farther r is away from 0, the stronger the relationship. If 
the correlation is negative, this implies a negative relationship (as one variable increases, the other 
decreases). A positive correlation implies that both variables move in the same direction. While many of 
the results may have been significant with a p-vale of 0.05 or less. Only three correlation values were 
worth mentioning.  

Question 6 and 31 have a moderately positive correlation with a correlation value of 0.438. As the 
number of purchases one makes in a month changes, the ratio of in store versus online purchasing 
moves in the same direction. Question 7 and 43 have a moderately negative correlation 



  

6. Results and Recommendations 
 

By performing descriptive analyses that comprised of the chi-



the use of scorecards or another management process





Shipping Costs: Hypotheses 10 and 11 

Generally, free shipping is expected regardless of location, gender, and age (Hypothesis 10). While 
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*Q4 Do you live in an urban, suburban, or rural location? 

o Urban (city)  (1)  

o Suburban  (2)  

o Rural  (3)  

 

 

 

*Q5  
Have you made an online purchase (purchased online and had goods delivered or picked up from store / 
pickup location) in the last month? 

o Yes  (1)  

o No  (2)  

o I don't recall  (3)  

 

 

Page Break  
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*Q6 How many 
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Display This Question: 

If Did you choose a ship-to-home, ship-to-store, or a ship to pick-up-point (ex. Amazon locker) option? = Ship to 
Store 

 

Q8 Why did you choose to ship-to-store? (select all that apply) 

�Q To avoid paying shipping costs  (1)  

�Q I received an additional discount  (2)  

�Q Convenience - I needed the item or items sooner  (3)  

�Q I wanted to pick up something additional at the store  (4)  

�Q Other, please specify  (5) ________________________________________________ 

 

 

Display This Question: 

If Did you choose a ship-to-home, ship-to-store, or a ship to pick-up-point (ex. Amazon locker) option? = Ship to 
a Pick-up Point (ex. Amazon Locker) 

 

Q9 Why did you choose to ship to a pick-up point? (select all that apply) 

�Q Proximity to home or business  (1)  

�Q Security/Safety - I was worried an item may not be as secure if delivered to my home or 
business  (2)  

�Q I would not be home to sign for a dbenv2.1 0
28.02 -ery  (3)  

�Q Other, please specify  (4) ________________________________________________ 
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Display This Question: 

If Did you choose a ship-to-home, ship-to-store, or a ship to pick-up-point (ex. Amazon locker) option? = Ship to 
Home/Business 

 

*Q10 Do you recall which logistics provider delivered your shipment? 

o USPS  (1)  

o UPS  (2)  

o FedEx  (3)  

o Amazon  (4)  

o 
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Q11 Were you overall satisfied with the logistics provider that delivered your shipment? 

o Extremely satisfied  (1)  

o Somewhat satisfied  (2)  

o Neither satisfied nor dissatisfied  (3)  

o Somewhat dissatisfied  (4)  

o 
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*Q12 Did you track your shipment closely? 

o Yes  (1)  

o No  (2)  
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Display This Question: 

If Did you track your shipment closely? = Yes 

 

Q42 Did you notice any detours that seemed out of the norm? (For example: shipped from NY, went to a 
distribution California, then back across the country to be delivered in Maryland.) 

o Yes - I noticed this, but it did not impact the expected delivery date  (1)  

o Yes - I noticed this, and delivery was delayed  (2)  

o No - The path of my shipment made sense  (3)  

 

 

Page Break  
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Display This Question: 

If Did you track your shipment closely? = Yes 

 

Q14 How satisfied were you with the ability to track your shipment status? 

o Extremely satisfied  (1)  

o Somewhat satisfied  (2)  

o Neither satisfied nor dissatisfied  (3)  

o Somewhat dissatisfied  (4)  

o Extremely dissatisfied  (5)  

 

 

Display This Question: 

If Did you track your shipment closely? = Yes 

 

Q15 Why were you satisfied or dissatisfied with the ability to track your shipment? 
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*Q43 How satisfied were you with the time it took to receive your order? 

o Extremely satisfied  (1)  

o Somewhat satisfied  (2)  

o Neither satisfied nor dissatisfied  (3)  

o Somewhat dissatisfied  (4)  

o Extremely dissatisfied  (5)  

 

 

 

Q44 Why were you satisfied or dissatisfied with the time it took to receive your order?  
   

________________________________________________________________ 
 

 

Page Break  
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Display This Question: 

If Did you receive free shipping (not incur an additional fee for this purchase)? = Yes 

 

Q18 Would you have purchased this item online even if you had to pay for shipping? 

o Yes  (1)  

o No  (2)  

 

 

Display This Question: 

If Did you receive free shipping (not incur an additional fee for this purchase)? = Yes 

 

Q19 Was the free shipping the result of a paid membership plan? (For example, Amazon Prime) 

o Yes, Amazon Prime  (1)  

o Yes, another membership plan (ex. Sam's Club, Costco, or other). Please specify plan  (2) 
________________________________________________ 

o No  (3)  

 

 

Display This Question: 

If Did you receive free shipping (not incur an additional fee for this purchase)? = Yes 

 

Q20 Was the free shipping a result of meeting a minimum order requirement? (For example, spend $50 
and receive free shipping)  

o Yes  (1)  

o No  (2)  

 

 

Page Break  
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*Q21  
The next set of questions are about general shopping behaviors. 
 
Do you ever shop online and abandon your purchase and decide to wait to buy, or choose to visit 
a brick-and-
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*Q25 Is there a price point where you typically choose to research (price check, read reviews, etc.) of an 
item online prior to making a purchase? 

o More than $100  (1)  

o $51-$100  (2)  

o $0-$50  (3)  

o I research all or most items online before making a purchase regardless of price  (4)  

o I never or very rarely research items online prior to making a purchase  (5)  

 

 

 

*Q26 How often do external circumstances impact your shopping behavior? (weather, illness, etc.) 

o Never  (1)  

o Sometimes  (2)  

o Frequently  (3)  

 

 

Page Break  
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Display This Question: 

If How often do external circumstances impact your shopping behavior? (weather, illness, etc.) = Sometimes 

Or How often do external circumstances impact your shopping behavior? (weather, illness, etc.) = Frequently 

 

Q27 What are the external circumstances that impact your shopping behavior? (select all that apply)  

�Q Bad weather  (1)  

�Q Illness  (2)  
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*Q28 Are you willing to pay more for the convenience of having goods delivered? (for 
example,  groceries)  If so, how much? 

o Not willing to pay more for convenience  (1)  

o 0-5% more  (2)  

o more than 5% but less than 10% more  (3)  

o 10% or greater more  (4)  

 

 

 

*Q29 On a scale of 1-5 (1-low satisfaction to 5 - high satisfaction), how satisfied are you with retailers 
that offer multiple methods to receive orders? (in-store, online & ship, online & pickup, etc.)   

o 1  (1)  

o 2  (2)  

o 3  (3)  

o 4  (4)  

o 5  (5)  

 

 

 

Q30 Please explain your satisfaction with retailers that offer multiple methods to receive your orders (in 
store, online & ship, online & pick up in store, etc.): 

________________________________________________________________ 
 

 

Page Break  
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Display This Question: 

If As online shopping continues to grow in popularity and in store sales decline, retailers will con... = Yes 

Or As online shopping continues to grow in popularity and in store sales decline, retailers will con... = Unsure 

 

Q33 Please describe why and how the closure of brick and mortar store locations has affected you: 

________________________________________________________________ 
 

 

Page Break  
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Q36 Do you have any additional comments? 

________________________________________________________________ 
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Q37 Are you an undergraduate student who was offered course credit upon survey completion? 

o Yes  (1)  

o No  (2)  

 

 

Page Break  
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Display This Question: 

If Are you an undergraduate student who was offered course credit upon survey completion? = Yes 

 

Q38 Please provide your name to earn credit in your class. 

________________________________________________________________ 
 

 

Display This Question: 

If Are you an undergraduate student who was offered course credit upon survey completion? = Yes 

 

Q39 Please provide your student e-mail address to verify your class enrollment. 

________________________________________________________________ 
 

 

Display This Question: 

If Are you an undergraduate student who was offered course credit upon survey completion? = Yes 
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Appendix B 

Cleansing Survey Data: Number of Respondents Deleted per Disqualifier 

Total Survey Respondents 986 

  

Disqualifiers 

Number of Survey 
Respondents 

Deleted 

Survey taken in 3 minutes or less 43 

Survey not completed 60 

No survey questions answered 2 

No participant consent 1 
Total number of Respondents 

Deleted 106 
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Appendix C 

Additional Questions Used in Statistical Analysis of Data 

 

These questions from the survey were used in statistical analysis. However, these questions do not help 
evaluate the hypotheses created 

 

 

 

  

Topics Analyzed Data
Tracking Question 1
Delivery Times Questions 4, 5, 10, 17, and 31
Delivery Options Questions 5 and 26
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Appendix E 

Marascuilo Procedure Results 

Hypo
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Q44 V. 43 

Observed Frequencies 

 Q44: How long did it take you to receive your most recent order? 
Q43: How satisfied 
were you with the 

time it took to receive 
your order? Five or six 

Business Days 

Seven or 
more 

business days 
Three or four 
Business Days 

Two Business 
Days Total 

Extremely satisfied 20* 6 108* 365* 499 
Neither satisfied nor 

dissatisfied 18 8 16 7 49 

Somewhat dissatisfied 11 12 13 6 42 

Somewhat satisfied 35 7 97 77 216 

Total 84 33 234 455 806 
 

Hypothesis 6: Delivery time is not influenced by gender. 

Q1 v. 43 

Observed Frequencies 

 

Q1: With which gender do you 
identify? 

Q43: How satisfied were you with the time it took to receive your 
order? Female Male Total 

Extremely satisfied 483* 79 562 

Somewhat dissatisfied 35 7 42 

Somewhat satisfied 168 53 221 

Total 686 139 825 
 

Q1 v. 17 

Observed Frequencies 

 

Q1: With which gender do you 
identify?   

Q17: Did you track your 
shipment closely? Female Male Total 

No 128128

 

128 

No
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Observed Frequencies 

 

Q5: Have you made an 
online purchase in the 

last month? 

Q6: How many purchases do you typically make online in a 
month? No Yes Total 

0-1 purchases 45 140 185 

2-3 purchases 19 

140
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dissatisfied 

Somewhat satisfied 59 13 182 434 
68
8 

Total 89 36 204 450 
77
9 

 

Hypothesis 7: Order frequency is impacted by demographics. 

Q1 v. 6 

Observed Frequencies 

 Q1: With which gender do you identify? 

Q6: How many purchases do you typically make online in a 
month? 

Female Male Total 

0-1 purchases 134 49 183 
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Q26: How often do external circumstances impact your 
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Q29: On a scale of 1-5 (1-low 
satisfaction to 5 - high satisfaction), 
how satisfied are you with retailers 

that offer multiple methods to 
receive orders? (In-store, online & 

ship, online & pickup, etc.) Extremely 
satisfied 

Neither 
satisfied nor 
dissatisfied 

Somewhat 
dissatisfied 

Somewhat 
satisfied Total 
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Q21: Do you ever shop online and abandon your purchase and 
decide to wait to buy, or choose to visit a brick-and-
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shipping charges? 

Q31: What is your estimated ratio 
of in-store purchasing vs. online 

shopping? No, I have never done this Yes, I have done this Total 

approximately 25% in store 31 174 205 

approximately 50% in store 21  
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Q32: As online shopping continues to grow in popularity and 
in store sales decline, retailers will continue to have to make 
changes to their operations, which may include closure of 
expensive traditional brick-and-mortar locations. Have you 
been affected by this effect of the rise in online shopping? Female Male Total 

No 232 67 299 

Unsure 167 33 200 

Yes 333* 43 376 

Total 732 143 875 
 

Q4 .v 32 

Observed Frequencies 

 Q4: Do you live in an urban, suburban, or rural location? 

Q32: As online shopping continues to grow in 
popularity and in store sales decline, retailers 

will continue to have to make changes to 
their operations, which may include closure 
of expensive traditional brick-and-mortar 
locations. Have you been affected by this 

effect of the rise in online shopping? 
Rural Suburban Urban (city) Total 

No 26 218 55 299 

Unsure 23 133 44 200 

Yes 65* 253 59 377 

Total 114 604 158 876 
 

Hypothesis 14: Product research (price checking, comparing, reading reviews) is a factor in 
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Q21: Do you ever shop online and 
abandon your purchase and decide to wait 

to buy, or choose to visit a brick-and-
mortar (traditional) store instead, when 

you see that you will incur shipping 
charges? 

Q25: Is there a price point where you typically choose to 
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Q31: What is your estimated ratio of in-
store purchasing vs. online shopping? 

Does not impact 
my shopping 
behavior in a 

store 

Sometimes - I 
will look online 

and read 
reviews/check 
pricing while 
shopping in a 

store 

Yes - I 
frequently 

make 
purchases 

online 
while 

standing in 
a store Total 

approximately 25% in store 52 108 45* 205 

approximately 50% in store 74 183 51* 308 

approximately 75% in store 115 219 28 362 

Total 241 510 124 875 
 

Q24 v. 28 
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