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Service Opportunity Discovery Via Review Mining of Meal Kit
Delivery Service
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The meal kit delivery service market has grown rapidly in line with social changes such as the increase in
single-person households and dual-income households. Prior studies were conducted to analyze this attractive
market, but little attention has been paid to quantifying service opportunity analysis of the meal kit delivery
service. Therefore, this study aims to identify customer needs and their opportunity potential via review mining
of meal kit delivery service. First, we collect 5,842 customer reviews of a meal kit delivery service firm
“HelloFresh”. Next, we apply topic modeling to identify service topics and their importance from the target
firm’s reviews and apply sentiment analysis to calculate the satisfaction level for each topic. Finally, a service
opportunity map based on topic importance and satisfaction scores is generated to discover service opportunities
for the firm. This study quantifies the process of discovering service opportunities in meal kit delivery service
and the research findings can be used to formulate marketing and planning strategies for competitive advantages

in the relevant market.
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Figure 2. Average of Cosine Similarities of Pairs of Service Topics

Table 1. Part of Identified Service Topics Using Topic Modeling

Index Topic Major Keywords
) ) code(0.138), promo(0.100), protein(0.099), fresh box(0.072), kids(0.060), HelloFresh box(0.056),
1 Price promotion .
Groupon(0.047), promotion(0.045)
veggie(0.250), veggies(0.165), sauce(0.111), sauces(0.062), meat(0.046), freshness(0.034), fresh
2 Fresh vegetables
veg(0.022), herb(0.016)
dinner(0.603), FedEx(0.042), great service(0.029), families(0.020), subscribing(0.020), taste(0.020),
3 Home-cooked meal .
saving money(0.016), money(0.015)
. . . ship(0.419), shipment(0.155), shipping(0.132), shipments(0.047), account(0.015), cost(0.014), free
4 Shipment information o . .
shipping(0.012), meal kit service(0.010)
. selection(0.217), selections(0.100), restaurant(0.080), food delivery(0.050), delivery service(0.043),
5 Meal selection

edible(0.040), meal selection(0.038), services(0.034)
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Document—topic matrix

Topic 1
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Topic 3

0.002
0.006
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0.003

Topic 39

0.002
0.006
0.001
0.002

0.003

Summation of contribution probabilities

Topic1  Topic2  Topic3 Topic 39
Sum 123466 143.928 166.351 148.567

Figure 3. Computing Importance Scores of Service Topics
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Table 2. Part of Identified Service Topics of Meal Kit Delivery

Service
Rank Topic Importance score
1 Cancellation and refund policy 10.000
2 Convenience of meal kit 8.278
3 Meat packaging 6.843
4 Account status 6.547
5 Meal plan 5.815
9 Delivery services 4.081
35 Vegetarian option 1.343
38 Dietary option 0.496
39 Well budgeted meal 0.000
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Table 3. Service Topics in the Under-served Area

°ojx &

Cancellation and refund policy

Account status

Meat packaging

Opportunity score 20.000 Opportunity score 12.517 Opportunity score 10.426
keyword sentiment score keyword sentiment score keyword sentiment score
cancel -0.629 charge -0.624 meat -0.118
refund -0.534 account -0.492 meats 0.105
account -0.492 info -0.470 open -0.316
money -0.119 credit card -0.600 leak -0.600
charge -0.624 date -0.317 tomato -0.448
cancelled -0.696 information -0.482 package -0.047
canceled -0.640 website -0.296 leaking -0.618
refunded -0.314 charges -0.566 tomatoes -0.447
cancelling -0.650 payment -0.490 fridge -0.016
money back -0.669 mistake -0.362 meat pack -0.472
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Table 4. Examples of Service Topics in the Over-served Area

Fresh meal

Cooking instruction

Convenience of meal kit

Satisfaction score 10.000 Satisfaction score

9.655 Satisfaction score 9.329

keyword sentiment score keyword sentiment score keyword sentiment score
fresh meal 0.573 instruction 0.581 cooking 0.552
fresh meals 0.606 instructions 0.604 convenience 0.514
calorie 0.084 ratio 0.321 packaging 0.096
delicious meal 0.794 preparation 0.593 enjoy cooking 0.735
delicious meals 0.779 meal prep 0.341 taste 0.55
great experience 0.775 cooking 0.552 recyclable 0.338
great meal 0.769 step instruction 0.852 groceries 0.267
great meals 0.724 step instructions 0.861 recycle -0.106
absolutely delicious 0.870 lettuce -0.432 inconvenience -0.264
recommendation 0.235 meal preparation 0.568 money -0.119
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<Appendix>

Appendix Table 1. Service Topics and Major Keywords

Index Topic Major Keywords
. . code(0.138), promo(0.100), protein(0.099), fresh box(0.072), kids(0.060), HelloFresh box(0.056),
1 Price promotion . .
Groupon(0.047), promotion(0.045), carb(0.040), proteins(0.033)
veggie(0.250), veggies(0.165), sauce(0.111), sauces(0.062), meat(0.046), freshness(0.034), fresh
2 Fresh vegetables .
veg(0.022), herb(0.016), lacking(0.014), carb(0.012)
dinner(0.603), FedEx(0.042), great service(0.029), families(0.020), subscribing(0.020), taste(0.020),
3 Home-cooked meal . . .
saving money(0.016), money(0.015), spinach(0.013), make dinner(0.012)
. . . ship(0.419), shipment(0.155), shipping(0.132), shipments(0.047), account(0.015), cost(0.014), free
4 Shipment information o . . .
shipping(0.012), meal kit service(0.010), fresh recipe(0.010), management(0.009)
5 Meal selecti selection(0.217), selections(0.100), restaurant(0.080), food delivery(0.050), delivery service(0.043),
eal selection
edible(0.040), meal selection(0.038), services(0.034), food delivery service(0.033), competitor(0.024)
6 Meal olan plan(0.407), meal plan(0.104), planning(0.094), meal planning(0.042), shopping(0.032), healthy
P meal(0.028), healthy meals(0.020), cooking(0.018), meal plans(0.018), nutritious(0.015)
items(0.254), services(0.113), delivery service(0.099), meal delivery(0.074), meal delivery
7 Delivery services service(0.046), missing item(0.044), meal service(0.042), missing items(0.036), delivery
services(0.030), meal delivery services(0.018)
8 H deli house(0.155), cheese(0.100), delay(0.081), called customer service(0.072), delayed(0.054),
ome deliver
y household(0.034), days late(0.033), delicious food(0.031), free trial(0.029), staff(0.027)
. . dishes(0.240), fresh ingredient(0.124), fresh ingredients(0.122), members(0.053), great food(0.043),
9 Fresh ingredient . .
membership(0.035), steaks(0.033), errors(0.032), weekly box(0.019), packing(0.018)
10 Meal choice choice(0.255), flavor(0.236), flavors(0.099), meal choice(0.049), meal choices(0.042), taste(0.033),
disappointment(0.016), fresh subscription(0.015), freshness(0.012), great tasting(0.012)
1 Discount offer discount(0.221), discounts(0.041), PayPal(0.032), refunds(0.032), roast(0.032), discounted(0.031),
accounts(0.029), good meal(0.025), avocado(0.024), customers(0.023)
. . diet(0.123), gourmet(0.100), salad(0.075), dietary(0.039), good variety(0.031), gourmet meal(0.031),
12 Dietary option . . - .
dinner time(0.031), salads(0.023), restrictions(0.022), subscribe(0.021)
deliveries(0.242), portion(0.092), portion size(0.086), sizes(0.063), portion sizes(0.053), great
13 Portion size of meal kit customer(0.027), great customer service(0.026), home delivery(0.025), good food(0.024), quality
ingredients(0.016)
1 Subscrioti script(0.273), subscription(0.266), cancel(0.111), free box(0.078), cancelled(0.024), canceled(0.022),
ubscription
P prices(0.018), free boxes(0.016), cost(0.014), coupon(0.012)
. . rotten(0.154), spoil(0.152), address(0.105), pepper(0.070), open(0.035), spicy(0.032), fresh
15 Condition of meal kit )
produce(0.019), rotten produce(0.019), onion(0.017), rotten food(0.015)
. packs(0.077), ice pack(0.065), program(0.063), meat(0.057), ice packs(0.053), packaging(0.048),
16 Fresh packaging ..
juice(0.045), leak(0.042), paper(0.041), bags(0.038)
charge(0.183), account(0.137), info(0.091), credit card(0.089), date(0.056) information(0.039),
17 Account status . .
website(0.035), charges(0.026), payment(0.024), mistake(0.024)
package(0.351), packaged(0.162), home chef(0.033), date(0.020), supplement(0.018), dates(0.018),
18 Product package . o .
menu selection(0.016), rotted(0.015), money(0.014), subscription service(0.014)
missing ingredient(0.078), bags(0.075), missing ingredients(0.071), recommend HelloFresh(0.066),
19 Missing ingredient  plastic(0.057), taste(0.050), good quality(0.045), customer service rep(0.045), great recipes(0.027)

service representative(0.025)
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Index Topic Major Keywords
. spice(0.118), schedule(0.102), spices(0.090), burger(0.084), herb(0.062), scheduled(0.049), prep
20 Spices and herbs .
time(0.039), taco(0.036), fresh herbs(0.025), hamburger(0.020)
instruction(0.239), instructions(0.225), ratio(0.128), preparation(0.092), meal prep(0.046),
21 Cooking instruction  cooking(0.033), step instruction(0.019), step instructions(0.019) lettuce(0.018), meal
preparation(0.016)
fresh meal(0.146), fresh meals(0.123), calorie(0.112), delicious meal(0.085), delicious meals(0.067),
22 Fresh meal great experience(0.053), great meal(0.040), great meals(0.026), absolutely delicious(0.024),
recommendation(0.019)
) potato(0.134), potatoes(0.112), green(0.107), carrot(0.079), carrots(0.068), beans(0.054), green
23 A variety of vegetables .
bean(0.047), green beans(0.045), onion(0.027), sweet potato(0.027)
budget(0.115), schedule(0.063), good thing(0.049), picky eater(0.045), chopping(0.043), wide
24 Well budgeted meal . k
variety(0.041), premium meal(0.036), return(0.033), busy schedule(0.032), schedules(0.032)
25 Meal ontion option(0.347), options(0.265), fish(0.036), gluten(0.030), meal options(0.026), gluten free(0.014),
P menu options(0.014), seafood(0.013), family member(0.013), vegan(0.012)
) ) vegetarian(0.202), option(0.088), vegetarian option(0.044), options(0.042), cancellation(0.038), skip
26 Vegetarian option . o . . .
week(0.035), skip weeks(0.034), nutrition(0.033), vegetarian options(0.031), weeknight(0.025)
) . cooking(0.337), convenience(0.123), packaging(0.103), enjoy cooking(0.035), taste(0.028),
27 Convenience of meal kit i ) i
recyclable(0.028), groceries(0.023), recycle(0.020), inconvenience(0.019), money(0.019)
) gift(0.163), shopping(0.145), grocery(0.108), grocery shop(0.103), gift card(0.087), grocery
28 Grocery shopping . . . . .
shopping(0.075), canceling(0.037), Christmas(0.021), lifesaver(0.017), line chat(0.017)
cards(0.189), recipe card(0.175), recipe cards(0.126), coupon(0.114), subscribe(0.050),
29 Recipe card coupons(0.028), customers(0.021), codes(0.014), customer service team(0.013), preparation
time(0.012)
30 Vegetable and vegetable(0.287), vegetables(0.246), meat(0.034), herb(0.021), rotten(0.019), subscriptions(0.019),
supplementary meat packaging(0.013), partial(0.012), open(0.011), cooking fun(0.011)
) . ) health(0.401), cooking(0.109), high quality(0.056), food waste(0.026), asparagus(0.024), plan
31 High quality dish . . . .
meals(0.023), amounts(0.021), cooking skill(0.020), cooking skills(0.019), cost(0.019)
i price(0.362), cost(0.075), lunch(0.059), reasonable(0.044), fresh food(0.042), pricey(0.028),
32 Reasonable price ) . . . )
organic(0.027), full price(0.026), single person(0.022), life easier(0.020)
. grocery(0.282), grocery store(0.221), free meal(0.077), free meals(0.054), pandemic(0.037),
33 Home delivery meal . . . . .
money(0.035), covid(0.034), convenience(0.022), food quality(0.017), making dinner(0.013)
14 Online customer service website(0.134), blue apron(0.117), chat(0.090), contacted customer service(0.068), choice(0.066),
channel response(0.060), notification(0.036), free week(0.035), condition(0.028), pricing(0.024)
i menu(0.343), menus(0.109), seasoning(0.043), vegetarian meal(0.029), vegetarian(0.029), day
35 A variety of menu ) . ) i
late(0.029), favor(0.027), vegetarian meals(0.024), seasonings(0.024), cooking technique(0.023)
. meat(0.225), meats(0.066), open(0.064), leak(0.053), tomato(0.047), package(0.040), leaking(0.037),
36 Meat packaging .
tomatoes(0.037), fridge(0.031), meat pack(0.029)
. chicken(0.292), beef(0.105), steak(0.086), meat(0.056), customers(0.052), breast(0.034), ground
37 A variety of meat .
beef(0.024), fish(0.017), loyal customer(0.016), breasts(0.014)
18 Cancellation and refund cancel(0.238), refund(0.150), account(0.087), money(0.076), charge(0.065), cancelled(0.064),
policy canceled(0.050), refunded(0.026), cancelling(0.011), money back(0.011)
. portion(0.338), portions(0.199), ripe(0.054), portioned(0.051), fresh experience(0.025), apple(0.017),
39 Well portioned meal

complained(0.014), pantry(0.013), taste(0.013), overripe(0.013)
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Appendix Table 2. Opportunity Scores of 39 Service Topics
. Importance Satisfaction Opportunity ) Importance Satisfaction Opportunity
Index Topic Index Topic
score score score score score score
Conditi f 1
| Price promotion  2.146 5.171 2146 15 °nllijt° e 43 1.533 2,95
1
2 Fresh vegetables 3.146 5.685 3.146 16  Fresh packaging 3.110 3.267 3.110
3 HOme'COIOked 4241 8.631 4241 17 Account status  6.547 0577 12517
mea
Shipment
4 . . 3.372 2.664 4.080 18  Product package 2433 6.060 2433
information
5 Meal selection 3.040 7.517 3.040 19 Missing ingredient 2.709 4938 2.709
6 Meal plan 5.815 8.404 5.815 20  Spices and herbs 3.167 5.873 3.167
Cooki
7 Delivery services  4.081 6.265 4081 21 ooxing 4.064 9.655 4.064
mstruction
8 Home delivery 1.606 4.647 1.606 22 Fresh meal 3.893 10.000 3.893
A variety of
9 Fresh ingredient  1.320 7.797 1320 23 varely o 4.145 3.133 5.157
vegetables
) Well budgeted
10 Meal choice 4.025 9.901 4.025 24 meal 0.000 6.668 0.000
11 Discount offer 0.770 3.525 0.770 25 Meal option 5.022 6.806 5.022
12 Dietary option 0.496 6.664 0.496 26  Vegetarian option 1.343 6.924 1.343
j3  FPortion size of ) 0y 7.156 po8p g7 comvemience of g g 9330 8.278
meal kit meal kit
14 Subscription 3.209 1.974 4.445 28  Grocery shopping ~ 2.419 5.529 2419
A iety of
29 Recipe card 2.490 6.572 2490 35 vanely o 3.679 8.069 3.679
menu
Vegetable and .
30 3.109 3.347 3.109 36 Meat packaging 6.843 3.260 10.426
supplementary
31 High quality dish 2.505 9.559 2.505 37 A variety of meat 4.045 2.834 5.256
) Cancellation and
32 Reasonable price 3.537 6.173 3.537 38 . 10.000 0.000 20.000
refund policy
H li Well ti
33 Home delivery oy o 6.968 3005 g9 ell pottioned g, 8356 3372
meal meal
Onli t
34 e CUSTOMER ) g9 4.067 2.459 Average 3.432 5.782 4.059

service channel

A} 2
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Natural language processing for business intelligence©] T}
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