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Consumer expectation and responses to environmental sustainability initiatives and 9 

their impact in foodservice operations: a systematic review  10 

 11 

Abstract 12 

Background: With increasing pressure on the Earth’s finite resources, there is significant 13 

demand for environmentally sustainable practices in foodservice. A shift to sustainable 14 

foodservice operations can decrease its environmental impact and may align with consumer 15 

expectations. 16 

Objective: This systematic review explored consumer expectations (attitudes pre-17 

intervention) and responses (behaviour, cognitive attitudes and affective attitudes post-18 

intervention) towards environmentally sustainable initiatives of foodservice operations.  19 

Methods: A systematic search following PRISMA guidelines was conducted across 20 

MEDLINE, EMABASE, CINAHL, and Web of Science databases. English and full text 21 

research articles published up to November 2019 were identified. Consumers’ expectations 22 

and responses to interventions were extracted. The quality of the studies was assessed using 23 

the Mixed Methods Appraisal Tool (MMAT). 24 

Results: Thirty- four studies were included and given the heterogeneity of the studies; results 25 

were synthesized narratively. The main outcomes analyzed included changes in behaviour 26 

and attitudes (cognitive and affective) including knowledge and satisfaction. Intervention 27 A
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strategies were interpreted and categorized into three groups: food waste reduction, single-use 28 

item and packaging waste reduction, and initiatives related to menu, messaging and labelling. 29 

Most studies resulted in significant pro-environmental changes towards decreasing food 30 

waste, decreasing single use- item and packaging waste, and engaging consumers in 31 

sustainable eating.  32 

Conclusions: There are a range of successful environmentally sustainable strategies that 33 

when implemented by foodservices can have a mostly positive impact on consumer attitudes 34 

and responses. However, positive consumer attitudes did not always translate to changes in 35 

behavior. Foodservices should carefully consider implementing interventions which support 36 

changes in consumer behavior. 37 

Introduction 38 

Environmental sustainability, or the ability to meet the needs of the present without 39 

compromising the needs of future generations (1), is a critical priority. Human actions are a 40 

significant contributor to a range of global environmental changes including deforestation, 41 

biodiversity loss, ocean acidification, air, water and soil pollution, and climate change (2). 42 

‘Safe’ precautionary planetary boundaries for environmental change have been defined, 43 

however, extinction rate, deforestation, atmospheric carbon dioxide (an indicator for climate 44 

change), and the flow of nitrogen and phosphorus planetary boundaries have already been 45 

exceeded (3-5). The food system has a primary role in addressing global environmental 46 

changes, and activities across all sectors including sourcing/production through to food 47 

provision and the generation of food and other forms of waste all actively contribute (5-8). 48 

While feeding 10 billion people is reportedly possible within these planetary boundaries, it 49 

requires swift and significant leadership and transformation towards more sustainable 50 

production and consumption patterns (5, 9). 51 

Foodservice organizations are an essential component of environmentally sustainable 52 

changes to the food system. Foodservice by definition is the serviced provision of food and 53 

beverages (meals) purchased out of the home, which may be consumed both in and out of the 54 

home (10). Worldwide, as of 2018, the foodservice industry sales are US $3.7 trillion 55 

representing 18% of Gross Domestic Product (GDP) and employing approximately one in 10 56 

of the US workforce (11-13). With consumers spending more on foods purchased through 57 

foodservices than in purchasing groceries, the foodservice industry heavily impacts the food 58 

system and consumers’ environmental footprint (14, 15). While sectors of the foodservice 59 
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industry are likely making positive progress in enhancing the environmental sustainability of 60 

their operations, for many businesses, political, economic, or human factors can outweigh 61 

environmental concerns (16). 62 

Alongside international agreements supporting climate action (17, 18), there has been a shift 63 

in consumer attitudes with recognition that consumers are becoming more ‘green’ and 64 

‘ecologically conscious’ (19, 20). Consumers may favor eco-friendly products and may be 65 

willing to spend more on environmentally friendly or ‘green’ products (21). Simultaneously, 66 

sectors of the foodservice industry have begun to implement strategies to improve the 67 

sustainability of their operations including promoting energy and water efficiency; local and 68 

organic foods alongside healthier menus; sustainable packaging and biodynamic and 69 

sustainable products; employee training and acceptance; recycling and disposing; and 70 

pollution reduction (21, 22). In addition, strategies to promote consumer behavior changes, 71 

including social modelling (consumers observing the target behavior), change in choice 72 

architecture (changes in food design and physical environment), defaulting a menu to 73 

prioritize more sustainable or plant- forward/vegetarian options, and/or the use of a ‘nudge’ 74 

have also been reported (23-27).  75 

Due to the positive role that foodservices can have regarding their collective environmental 76 

footprint, a systematic literature review was conducted to explore consumers’ expectations 77 

and responses to environmental sustainability initiatives of foodservice  operations. It has 78 

been identified that consumer attitudes and satisfaction are a key driver of organisational 79 

change but are influenced by multiple factors (27-30). In addition, documenting changes in 80 

consumer behavior is important as consumer intention does not necessarily translate to 81 

changes in behavior (i.e. an attitude-behavior gap) (20, 31). Therefore, this systematic review 82 

aims to 1) document strategies that are implemented by foodservices to enhance the 83 

sustainability of their operations and 2) explore consumer expectations (attitudes) and 84 

responses (attitudes and behavior) to foodservices’ environmental sustainability activities and 85 

impact.  86 

Methods 87 

Protocol and registration 88 A
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This systematic review was conducted and reported in accordance with the Preferred 89 

Reporting Items for Systematic Reviews and Meta-Analyses statement guidelines(32). The 90 

protocol was registered with PROSPERO Protocol registration number CRD42020159818. 91 

Search strategy 92 

Exemplar papers were identified and contained keywords and controlled terms that were used 93 

to develop a logic grid which was implemented in MEDLINE, followed by three other 94 

databases (CINAHL, Web of Science, and EMBASE). English language, article date, or 95 

publication status restrictions were applied. Refer to Table 1 (Recommend Supplementary 96 

Table 1) for the initial search strategy developed in MEDLINE via PubMed. Full text 97 

research articles published up to November 2019 were eligible.  98 

Eligibility criteria 99 

To be eligible for inclusion in this systematic review, studies had to be published in peer-100 

reviewed journals and include environmental sustainability interventions within foodservices 101 

related to the food or menus (e.g., energy efficiency of kitchen appliances; recycling of food, 102 

water, and packaging; packaging; composting; food/menu items; and food procurement 103 

through to food waste). All study designs were included, but abstracts, grey literature, and 104 

environmental sustainability initiatives not directly related to food or menus were excluded 105 

(e.g., broader business initiatives or foodservice environmental sustainability initiatives not 106 

related to food such as solar panels and administration). Environmental interventions were 107 

included that targeted customers, consumers, or individuals serviced by a foodservice 108 

whereas interventions targeting managers, staff, wholesalers, and manufacturers were 109 

excluded. No comparator was used (33). The explored outcomes were consumer expectations 110 

(attitudes) and responses (attitudes and behavior) to the interventions, attitudes were further 111 

categorised into affective (satisfaction/emotion) or cognitive (e.g. knowledge/reasoning) 112 

dimensions (34).  113 

Selection of studies 114 

Once citations were downloaded from all four databases, de-duplication was conducted using 115 

the Institute for Evidence-Based Healthcare Systematic Review Accelerator and then 116 

manually in Endnote (35, 36). Results were imported into the reference manager software, 117 

Covidence (37). Titles and abstracts were screened to identify studies that potentially met the 118 

inclusion criteria. The full text of the literature presumed relevant to the research question 119 
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was read thoroughly by researchers MS and VS Any discrepancies were settled by a third 120 

reviewer, KM, (38). Forward and backward citation searching was performed to screen for 121 

additional relevant literature (38). 122 

Data extraction 123 

Data extraction was conducted using Microsoft Excel (2019). Data extracted included study 124 

characteristics, interventions, key methodologies, and key outcomes of interest (e.g., reported 125 

outcomes related to foodservice menus e.g., efficiency of kitchen appliances; recycling of 126 

food, water, and packaging; packaging; composting; food/menu items; and food procurement 127 

through to food waste). Extraction was completed by both VS and MS. Extractions were then 128 

peer reviewed and edited by KM and GC. 129 

Risk of bias (quality) assessment 130 

The Mixed Methods Appraisal Tool (MMAT) was used to critically appraise the 131 

methodological quality of the included studies by MS and VS (39). An independent 132 

assessment of study quality was undertaken by VS and MS and differences were discussed 133 

with KM until a consensus was reached. An overall quality score for the MMAT is not 134 

produced, however, higher quality studies are determined as satisfying more criteria. Studies 135 

that contained all ‘yes’ answers satisfied all the quality criteria. 136 

Strategy for data synthesis 137 

Outcome measures and units were identified. No outcomes were found to be homogeneous 138 

and comparable and therefore a narrative synthesis was executed. Key concepts from the 139 

articles were identified and juxtaposed to identify the homogeneity of different categories and 140 

themes.  141 

Results 142 

Search results 143 

A total of 10,652 records were identified through database searches (Figure 1) (40). After 144 

duplicates were removed, 7444 records remained for title and abstract screening. A full text 145 

review of 173 studies was undertaken. 158 were identified by the primary search and 21 were 146 

identified through forward/backward citation searching. 139 records were excluded: 117 147 

study interventions were not related directly to the food or menus; 6 studies were abstracts or 148 A
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grey literature, and 15 were not related to the target population. A total of 34 studies were 149 

included for this review. 150 

Study and sample characteristics 151 

All identified studies were published between 2007 and 2019 and were from a range of 152 

countries including the United Kingdom, United States of America, The Netherlands, Turkey, 153 

Germany, Portugal, Switzerland, Thailand, Norway, Sweden, France, Israel, Finland, and 154 

Canada. The identified studies spanned several foodservice settings including universities 155 

(n=23), hotels (n=1), schools (n=2), armed forces (n=1) or restaurants, takeaway restaurants 156 

(n=7), Twenty-six studies were quantitative, two studies were predominantly qualitative, and 157 

six studies were mixed methods. Studies were classified according to the type of intervention 158 

targeted: food waste reduction (n=11), menu, messaging and food environment (including 159 

ethical food such as vegetarian menus, local food, and organic food) (n=19), and single-use 160 

item and packaging waste reduction (n=4). Measuring behavior as a key outcome was the 161 

most prominent focus of identified studies (n=30). In addition, attitude was a commonly 162 

reported outcome (n=20) with consumer/patient satisfaction to a lesser extent (n=3). Other 163 

outcomes that were non-categorized included awareness, subjective/dynamic/static/personal 164 

norms, behavioral intention, calculated emissions, determinants of choice and taste. Sample 165 

sizes ranged from 14 participants (41) to 2,848 participants (42). Study designs, interventions, 166 

and outcomes are listed in Table 2.  167 

Results Synthesis: 168 

Results have been synthesized targeting three categories: food waste reduction, menu, 169 

messaging and food environment, and single-use item and packaging waste reduction (Table 170 

2). 171 

Food Waste Reduction 172 

Ten of eleven studies showed an improvement in pro-environmental behavior of customers 173 

towards food waste reduction strategies such as tray removal (43); a prompt message 174 

suggestion to not waste food (44); social cues (sign to visit buffet multiple times) with 175 

reduced plate size (45); education campaign (posters with educative messages and guerrilla 176 

actions) (46) food system education and cafeteria promotional campaign (47); providing 177 

information (card with information on negative impacts of food waste and participants 178 

informed as to whether food would go to a landfill or be composted) (48); procedural 179 
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knowledge information and decreased portion size (49); information campaign with cards, 180 

posters, signposts, and banners (50); signs to compost correctly with social modelling (25), 181 

and information along with smaller serving sizes (51). Ellison et al. (52) showed no change in 182 

waste reduction behavior of customers with the use of an education campaign which included 183 

posters, wall graphics, signs, and napkin inserts; however, showed a significant change in 184 

customer attitudes and perceived ability to reduce waste.  185 

Five of these studies also measured attitudes to waste reduction interventions (44, 45, 47, 51, 186 

52). Ellison et al. (52), showed an increase in perceived ability and belief towards food waste 187 

from an education campaign (posters, wall graphics, signs, and napkin inserts) but no change 188 

in behavior. Prescott et al. (47), showed an increase in positive customer attitudes towards 189 

waste reduction with food systems education. Kallbekken et al. (45). showed maintained 190 

satisfaction with social cues (sign to visit buffet multiple times) with reduced plate size. 191 

Whitehair et al. (44), showed no changes in beliefs (attitudes) from a prompt-type message 192 

and feedback-based message, although prior to the intervention participants already had 193 

somewhat positive beliefs towards environmental sustainability. Visschers et al. (51), found 194 

both the provision of information and the provision of information with smaller serving sizes, 195 

resulted in more positive beliefs (attitudes) and stronger personal norms regarding avoiding 196 

plate waste. The information also caused attitudes to have a stronger influence on plate waste 197 

reduction behaviour. 198 

Menu, Messaging and Food Environment  199 

Studies that considered menu, messaging and the food environment (n=19) investigated the 200 

use of dynamic norms and static norms on reduced meat consumption (53), the use of 201 

defaults by defaulting the menu to vegetarian options  (23), the use of local food (54), 202 

providing climate-friendly, low-carbon emission-produced food (26), provision of organic 203 

food (55), providing an ethical food space with vegetarian food (56), increasing the 204 

availability of vegetarian menu dishes through ‘nudging’ (57, 58), framing and menu design 205 

(59-61) carbon labelling (41, 62), choice of adding 20 cents to their purchase for a bio-206 

degradable cup (63), meat free day (42, 64), and locally grown signage (65). Six of these 207 

studies reported a significant change in customer behavior in response to strategies (23, 26, 41, 53, 208 

57, 59). 209 

Within this category, nine studies reported consumer attitudes (23, 41, 42, 53, 54, 56, 57, 60, 210 

61), and two studies reported consumer satisfaction (26, 55). Consumer attitudes towards 211 
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sustainable food interventions improved in six studies including the use of dynamic norm 212 

messages on meat reduction (53), the use of vegetarian defaults on the menu (23), preference 213 

for the use of local products (54), providing an ethical food space (56), increasing the 214 

availability of vegetarian meals on the menu (57), menus that we had systematically varied 215 

with respect to price and origin (61), and ‘Meatless Monday’ (42). Spaargaren et al. (41) 216 

found despite the overall positive attitude towards climate change policies, participants 217 

showed clear resistance to some of the suggested changes, especially when new courses of 218 

action run counter to the dynamics of the existing routinised practice. Filimonau et al. (60) 219 

looked at personal attitudes to the problem of climate change determining while price 220 

represented an important factor in customer decision-making, ingredients and the food 221 

nutritional values were more influential determinants of consumer choice. Sharma et al. (61) 222 

found when local food was marginally more expensive than other food, more customers 223 

chose local food than if it was sold at the same price. Milford et al. (42) found there was a 224 

lack of conviction about benefits of meat reduction however from experiencing meat free 225 

days soldiers were more likely to claim a more positive view on vegetarian food. While 226 

consumer satisfaction improved in response to organic food (55), satisfaction levels were 227 

maintained when climate-friendly food was offered in a university cafeteria among canteen 228 

guests (26). 229 

Single-use Item and Packaging Waste Reduction  230 

A positive change in consumer behavior was observed in response to a variety of strategies 231 

that included altering environmental arrangement of dinnerware with the addition of 232 

motivational posters (feedforward) (66), environmental arrangement, employee involvement, 233 

and personal spoken prompts (66), and social modelling by observing customers use a 234 

reusable takeaway box, which was significant compared to the use of a social norm message 235 

which did not significantly alter reusable take out behavior in this study (24). Dupre et al. 236 

(67) found no change as a result of persuasive intervention or feedback information however 237 

social comparative feedback resulted in improved recycling behaviors which continued after 238 

the feedback was removed. Despite no change in consumer behavior, improved consumer 239 

attitudes towards waste reduction was observed in response to an intervention using 240 

informational triangles on cafeteria tables with pictorial information (68). 241 

Methodology 242 A
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Methodology employed to assess outcomes included a range of techniques highlighted in 243 

Table 2, including questionnaires, focus groups, observation/photographs, counts (e.g. dishes 244 

used, food choice), weighed food/bin/recycled product waste, patronage, sales data, 245 

interviews (with staff/participants), calculated emissions and other scores via tools.  246 

Study quality 247 

Most of the studies (n=26) satisfied all the applicable MMAT quality criteria indicating 248 

strong study quality (24, 26, 41, 42, 45-48, 50, 52-54, 56-58, 60-65, 67-70). Of the remaining 249 

eight studies, three had a ‘not-reported’ response (43, 59, 66) and five had a ‘no’ response 250 

(25, 26, 44, 49, 55) to one or more of the quality criteria questions. Several studies did not 251 

meet all the applicable quality criteria as the sample was not representative of the target 252 

population or did not report a validated and/or reliable outcome or intervention method of 253 

measurement. Other quality issues were a lack of information on whether randomization was 254 

accurately performed, whether the outcome assessors were blinded to the intervention, and 255 

that confounding variables were not discussed (Table 3).  256 

Discussion 257 

 258 

The aim of this systematic literature review was to identify and synthesize research on 259 

consumer expectations and responses to foodservices’ environmental sustainability activities 260 

and impact. The primary findings were 1) a wide range of successful environmentally 261 

sustainable strategies were identified and broadly categorized into food waste reduction, 262 

menu, messaging and food environment, and single-use item and packaging waste reduction; 263 

2) consumer attitudes and satisfaction towards environmentally sustainable foodservice 264 

initiatives were mostly positive; and 3) positive consumer attitudes did not always translate to 265 

positive changes in behavior. The results of this review provide a unique insight for 266 

foodservices and foodservice dietitian and nutritionists interested in implementing 267 

environmentally sustainable initiatives.  268 

This systematic review identified thirsty-four studies that included a wide range of 269 

environmentally sustainable strategies. Food waste reduction was identified as a key issue in 270 

foodservices and the broader food system, with one-third of all food wasted which equates to 271 

1.3 billion tonnes per year globally (5, 7). Within studies included in this review, numerous 272 

food waste reduction strategies were incorporated that were customized to suit individual 273 A
cc

ep
te

d 
A

rt
ic

le



 

This article is protected by copyright. All rights reserved 

foodservice establishments, albeit the majority in a university setting. While infrastructure 274 

and policies supporting or mandating waste management practices are generally a 275 

local/regional issue, all foodservice establishments can adopt waste management processes 276 

within the hierarchy of recycling and waste management (71). However, allowing customers 277 

to refuse/reduce sources of waste as a form of prevention is the most effective option (71). 278 

Where this is not possible, this systematic review identified numerous recycling strategies 279 

which were successfully incorporated into several foodservices. For example, the removal of 280 

trays in a cafeteria was reported by Kim et al. (43) and is documented in the literature to 281 

decrease food waste (tray waste) in foodservices (43, 72) as individuals are less likely to 282 

carry as many dishes to the table. In this study a 32% decrease in waste and a 27% decrease 283 

in dish use was observed (43). This intervention was also seen to have other residual pro-284 

environmental effects such as decreased water and chemical use and financial savings. This 285 

intervention works on a similar premise to a reduction in plate size. This initiative was used 286 

by Kallbekken et al. (45), who studied the effect of a 1 cm (0.4 inch) reduction in plate size 287 

on food waste. They found a 19.5% decrease and paired the intervention with a sign, 288 

‘welcome back again, visit our buffet many times’ which also maintained current customer 289 

satisfaction levels (45, 73, 74).  290 

Strategies to support behavior change were a prominent focus of the featured studies 291 

within this systematic review across all categories. Two studies that only used posters or 292 

signs (e.g. informational triangle placed on a cafeteria table (68) and a call to action poster in 293 

a dining hall without the use of additional techniques) (52) influenced consumer attitudes and 294 

belief only, with no change in behavior which supports other research on this topic (24). 295 

Remar et al. (65), however, showed signage could increase sales of locally grown foods. It 296 

has been shown that where these passive techniques are used, several strategies may enhance 297 

their effectiveness. Arnadottir et al. (68) recommended that core information is placed where 298 

the decision making takes place, such as near the bin with techniques to increase visibility 299 

(e.g., pictures, clear instructions), to counteract external distractions that influence consumer 300 

response. Similarly, other studies have indicated an added stimulus to the poster such as 301 

procedural knowledge (49), feedforward (66), employee involvement (66), and/or guerrilla 302 

actions (46) are more likely to lead to pro-environmental changes in consumer behavior.  303 

Interestingly, social modelling, when implemented, produced significant pro-304 

environmental behavior change across all categories. Although signs alone increased 305 

composting behavior significantly, the addition of social modelling with two human models 306 
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increased composting behavior from 24.5% to 42.0% (25). A further example of social 307 

modelling that improved consumer behavior was increasing the use of reusable take-away 308 

packaging in a takeaway restaurant (24). In the study by Liu et al. (56), social modelling is 309 

exemplified by first modelling the environment to represent ethical eat ing virtues using 310 

ethical/cultural symbolism, thus attracting consumers that value ethical eating (56). 311 

Interestingly, these consumers then continued to shape those around them by acting in an 312 

ethical manner, which in-turn continued the cycle of social modelling among each other (56). 313 

This finding highlights the importance of leadership and emergent leadership (champions) in 314 

promoting environmental sustainability in foodservices (75, 76), as well as the role of every 315 

individual to positively influence changes within the foodservice and food system (77). 316 

This systematic review supports other research in demonstrating that ‘nudging’ 317 

techniques, ‘choice architecture’ or ‘behavioral economics’ can be effective to support 318 

changes in behavior where consumers are supported by the food service environment to make 319 

the desired choice (78-81), in this instance a pro-environmental choice. While changes in 320 

attitudes were commonly assessed within this review, it is of note that this did not necessarily 321 

translate to changes in behavior. When foodservices are aiming to change consumer behavior,  322 

this systematic review found that it is important to consider that consumers are more likely to 323 

become pro-environmental when change is easy, convenient, appealing (46, 55), or becomes 324 

a default (23), as decision making is unnecessary and can even be viewed as burdening (82). 325 

For example, alteration of the menu including the use of defaults (23), or doubling the 326 

availability and/or prioritization of vegetarian meals was beneficial (57). Ratner et al. (82) 327 

found that too many choices ‘sap cognitive resources’ and decrease participation and 328 

satisfaction (82). Consumers are also more inclined to adhere to pro-environmental behavior 329 

when they believe it is a dynamic or social norm (24, 50, 53, 83). 330 

There are several limitations of this systematic review that should be considered. The 331 

studies included in the review represented heterogeneous study outcomes, settings, outcome 332 

measurements and tools, and therefore a narrative synthesis was required and therefore, no 333 

overall effect/association was determined. In addition, some studies had small sample sizes 334 

and many of the studies (n=22) were conducted in a university setting, likely due to ease-of-335 

access to this study population. Several other factors may have biased results, including an 336 

inability to blind participants to the intervention, no measurement of long-term outcomes and 337 

potential publication bias. While this should be considered when interpreting and 338 

generalizing the study results, this systematic review captures representative literature at the 339 
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current time and is applied/translational research. Due to scope, the systematic review 340 

excluded interventions that were not directly related to menus (e.g., solar panels/energy use), 341 

however the authors acknowledge these strategies are important for foodservice operations to 342 

decrease their environmental impact. Further research incorporating these interventions, in 343 

non-university settings, or that assess the impact of strategies on changes in behavior and 344 

linkages to other factors of importance to businesses (e.g., economic, resource and human 345 

factors) would be beneficial.  346 

Although included studies were heterogenous in the interventions, methodology used 347 

and measured outcomes, the overall impact on consumer behavior, attitude and satisfaction 348 

were positive and 26 of the 34 studies satisfied all the applicable MMAT quality criteria thus 349 

indicating strong study quality (23, 24, 45-47, 50, 52-54, 56, 57). Therefore, the results of this 350 

review highlight a range of potentially useful strategies, which are now readily available to 351 

the foodservice industry, and are likely to impact positively on the ‘green image’ of 352 

foodservices. In addition, several studies featured within this review suggested that 353 

implementing sustainable strategies may be cost and labor effective and easy to implement 354 

(43, 45, 84).  355 

Conclusion 356 

 357 

This systematic literature review analyzed 34 studies and provided insight into 358 

consumer expectations and responses to foodservice’ environmental sustainability activities 359 

and impact. The systematic review is relevant for foodservice establishment managers, 360 

employers, employees, or dietitians and nutritionists who are working in a foodservice setting 361 

and highlights numerous sustainable food initiatives that have a positive impact on customer 362 

behavior and attitudes/satisfaction, and thus should be considered to improve the 363 

environmental sustainability of foodservice establishments. However, promoting behavior-364 

change is more likely with ‘nudging’ techniques and when changes are easy, convenient, 365 

appealing, default or promoting a dynamic norm.  366 
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Table 1: Systematic search strategy used for a systematic review of consumer expectation and responses to environmental sustainability 

activities and impact in foodservice operations. 

MEDLINE (via PubMed) - searched 8 November 2019 using keywords (title and abstract) and MeSH Terms. Result = 3422 records 

(((((((((("consumer behavior"[MeSH Terms]) OR Behavio*[Title/Abstract]) OR satisfaction[Title/Abstract]) OR preferen*[Title/Abstract]) 

OR attitude*[Title/Abstract]) OR belief*[Title/Abstract]) OR opinion*[Title/Abstract]) OR ethic*[Title/Abstract]))  

AND 

 (((((((((((((((((((((((((((((((((((((((((((((Environment[Title/Abstract]) AND Friendl*[Title/Abstract])) OR ((Environment[Title/Abstract]) AND 

Carbon[Title/Abstract])) OR ((Environment[Title/Abstract]) AND sustainab*[Title/Abstract])) OR ((Carbon[Title/Abstract]) AND 

Footprint[Title/Abstract])) OR ((Carbon[Title/Abstract]) AND Emission*[Title/Abstract])) OR ((food[Title/Abstract]) AND 

sustainab*[Title/Abstract])) OR ((conservation[Title/Abstract]) AND resourc*[Title/Abstract])) OR "Conservation of Natural 

Resources"[MeSH Terms]) OR "Conservation of Energy Resources"[MeSH Terms]) OR "Conservation of Water Resources"[MeSH Terms]) 

OR "Sustainable Development"[MeSH Terms]) OR "Green Chemistry Technology"[MeSH Terms]) OR "Recycling"[MeSH Terms]) OR 

"Animal Welfare"[MeSH Terms]) OR "Environmental Policy"[MeSH Terms]) OR “Environment”[MeSH Terms]) OR "Waste 

Management"[MeSH Terms]) OR "Biodegradable Plastics"[MeSH Terms]) OR sustainable development*[Title/Abstract]) OR 

environment*[Title/Abstract]) OR recycl*[Title/Abstract]) OR "animal welfare"[Title/Abstract]) OR "animal rights"[Title/Abstract]) OR 

“sustainable practice”[Title/Abstract]) OR “sustainable practices”[Title/Abstract]) OR “Fair trade”[Title/Abstract]) OR “fair 

trading”[Title/Abstract]) OR Green[Title/Abstract]) OR “organic food”[Title/Abstract]) OR “organic foods”[Title/Abstract]) OR 

Ethical*[Title/Abstract]) OR Waste[Title/Abstract]) OR Wastage[Title/Abstract]) OR Wasting[Title/Abstract]) OR “responsible 

production”[Title/Abstract]) OR Climat*[Title/Abstract]) OR “Food citizenship”[Title/Abstract]) OR Compost*[Title/Abstract]) OR A
cc

ep
te

d 
A

rt
ic

le



 

This article is protected by copyright. All rights reserved 

Biodegrad*[Title/Abstract]) OR “Plant based”[Title/Abstract]) OR “Plant forward”[Title/Abstract]) OR Local*[Title/Abstract]) OR 

Ecolog*[Title/Abstract]))  

AND  

((((((((((((((((((((((((((((food*[Title/Abstract]) AND university*[Title/Abstract])) OR ((food*[Title/Abstract]) AND "nursing 

home"[Title/Abstract])) OR ((food*[Title/Abstract]) AND "correctional facility"[Title/Abstract])) OR ((food*[Title/Abstract]) AND 

"correctional facilities"[Title/Abstract])) OR ((food*[Title/Abstract]) AND prison*[Title/Abstract])) OR ((food*[Title/Abstract]) AND 

gaol*[Title/Abstract])) OR ((food*[Title/Abstract]) AND jail*[Title/Abstract])) OR ((food*[Title/Abstract]) AND daycare*[Title/Abstract])) 

OR ((food*[Title/Abstract]) AND “day care”[Title/Abstract])) OR ((food*[Title/Abstrac t]) AND childcare*[Title/Abstract])) OR 

((food*[Title/Abstract]) AND "child care"[Title/Abstract])) OR ((food*[Title/Abstract]) AND school*[Title/Abstract])) OR 

((food*[Title/Abstract]) AND college*[Title/Abstract])) OR ((food*[Title/Abstract]) AND "senior center"[Title/Abstract])) OR 

((food*[Title/Abstract]) AND "senior centre"[Title/Abstract])) OR ((food*[Title/Abstract]) AND hospital*[Title/Abstract])) OR 

((food*[Title/Abstract]) AND Institution*[Title/Abstract])) OR “Food Services"[MeSH Terms]) OR foodservice*[Title/Abstract]) OR “food 

service”[Title/Abstract]) OR “food services”[Title/Abstract]) OR Menu[Title/Abstract]) OR Restaurant*[Title/Abstract]) OR 

Cafeteria*[Title/Abstract]) OR Cafe*[Title/Abstract]) OR Cater*[Title/Abstract])  

CINAHL (via Ebscohost) was searched on 9th November 2019 using keywords and CINAHL Headings. Results= 1513 records 

TI consumer behavior OR AB consumer behavior OR TI Behavio* OR AB Behavio* OR TI satisfaction OR AB satisfaction OR TI 

preferen* OR AB preferen* OR TI attitude* OR AB attitude* OR TI belief* OR AB belief* OR TI opinion* OR AB opinion* OR TI ethic* 

OR AB ethic*  

AND A
cc

ep
te

d 
A

rt
ic

le



 

This article is protected by copyright. All rights reserved 

 TI (Environment AND Friendl*) OR AB (Environment AND Friendl*) OR TI (Environment AND carbon) OR AB (Environment AND 

carbon) OR TI (Environment AND sustainab*) OR AB (Environment AND sustainab*) OR TI (carbon AND footprint) OR AB (carbon 

AND footprint) OR TI (carbon AND emission*) OR AB (carbon AND emission*) OR TI (food AND sustainab*) OR AB (food AND 

sustainab*) OR TI (conservation AND resourc*) OR AB (conservation AND resourc*) OR MH "Conservation of Natural Resources" OR 

"conservation of energy resources" OR "conservation of water resources" OR "sustainable development" OR MH "environmental 

sustainability" OR "green chemistry technology" OR MH "recycling" OR "animal welfare" OR "environmental policy" OR MH 

"environment" OR "waste management" OR "biodegradable plastics" OR TI “sustainable development*” OR AB “sustainable 

development*” OR TI environment* OR AB environment* OR TI recycl* OR AB recycl* OR TI "animal welfare" OR AB "animal welfare” 

OR TI "animal rights" OR AB "animal rights" OR TI "sustainable practice" OR AB "sustainable practice" OR TI "sustainable practices" OR 

AB "sustainable practices" OR TI "Fair trade" OR AB "Fair trade" OR TI "fair trading" OR AB "fair trading" OR TI Green OR AB Green 

OR TI "organic food" OR AB "organic food" OR TI "organic foods" OR AB "organic foods" OR TI Ethical* OR AB Ethical* OR TI Waste 

OR AB Waste OR TI Wastage OR AB Wastage OR TI Wasting OR AB Wasting OR TI "responsible production" OR AB "responsible 

production" OR TI Climat* OR AB Climat* OR TI "Food citizenship" OR AB "Food citizenship" OR TI Compost* OR AB Compost* OR 

TI Biodegrad* OR AB Biodegrad* OR TI "Plant based" OR AB "Plant based" OR TI "Plant forward" OR AB "Plant forward" OR TI Local* 

OR AB Local* OR TI Ecolog* OR AB Ecolog* 

AND 

TI (food* AND university*) OR AB (food* AND university*) OR TI (food* AND "nursing home") OR AB (food* AND "nursing home") 

OR TI (food* AND "correctional facility") OR AB (food* AND "correctional facility") OR TI (food* AND "correctional facilities") OR AB 

(food* AND "correctional facilities") OR TI (food* AND prison*) OR AB (food* AND prison*) OR TI (food* AND gaol*) OR AB (food* 

AND gaol*) OR TI (food* AND jail*) OR AB (food* AND jail*) OR TI (food* AND daycare*) OR AB (food* AND daycare*) OR TI A
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(food* AND "day care") OR AB (food* AND "day care") OR TI (food* AND childcare*) OR AB (food* AND childcare*) OR TI (food* 

AND "child care") OR AB (food* AND "child care") OR TI (food* AND school*) OR AB (food* AND school*) OR TI (food* AND 

college*) OR AB (food* AND college*) OR TI (food* AND "senior center") OR AB (food* AND "senior center") OR TI (food* AND 

"senior centre") OR AB (food* AND "senior centre") OR TI (food* AND hospital*) OR AB (food* AND hospital*) OR TI (food* AND 

institution*) OR AB (food* AND institution*) OR TI foodservice* OR AB foodservice* OR TI "food service" OR AB "food service" OR TI 

"food services" OR AB "food services" OR TI Menu OR AB Menu OR TI Restaurant* OR AB Restaurant* OR TI Cafeteria* OR AB 

Cafeteria* OR TI Cafe* OR AB Cafe* OR TI Cater* OR AB Cater* OR MH "food services"  

S53 AND S54 AND S81 

 

EMBASE was searched [9th November 2019] for citations from both Embase and MEDLINE using keywords (abstract and title) and 

Emtree terms Results = 5625 records 

'consumer attitude'/de OR behavio*:ti,ab OR satisfaction:ti,ab OR preferen*:ti,ab OR attitude*:ti,ab OR belief*:ti,ab OR opinion*:ti,ab OR 

ethic*:ti,ab 

AND 

environment:ti,ab AND friendl*:ti,ab OR environment:ti,ab AND carbon:ti,ab OR environment:ti,ab AND sustainab*:ti,ab OR carbon:ti,ab 

AND footprint:ti,ab OR carbon:ti,ab AND emission*:ti,ab OR food:ti,ab AND sustainab*:ti,ab OR conservation:ti,ab AND resourc*:ti,ab 

OR 'environmental protection'/exp OR 'energy conservation'/de OR 'water conservation'/de OR 'sustainable development'/exp OR 'green 

chemistry'/de OR 'recycling'/exp OR 'animal welfare'/exp OR 'environmental policy'/de OR 'environment'/exp OR 'waste management'/exp A
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OR 'biodegradable plastic'/de OR 'sustainable development*':ti,ab OR 'environment':ti,ab OR recycl*:ti,ab OR 'animal welfare':ti,ab OR 

'animal rights':ti,ab OR 'sustainable practice':ti,ab OR 'sustainable practices':ti,ab OR 'fair trade':ti,ab OR 'fair trading':ti,ab OR green:ti,ab 

OR 'organic food':ti,ab OR 'organic foods':ti,ab OR ethical*:ti,ab OR waste:ti,ab OR wastage:ti,ab OR wasting:ti,ab OR 'responsible 

production':ti,ab OR climat*:ti,ab OR 'food citizenship':ti,ab OR compost*:ti,ab OR biodegrad*:ti,ab OR 'plant based':ti,ab OR 'plant 

forward':ti,ab OR local*:ti,ab OR ecolog*:ti,ab  

AND 

food*:ti,ab AND university*:ti,ab OR food*:ti,ab AND 'nursing home':ti,ab OR food*:ti,ab AND 'correctional facility':ti,ab OR food*:ti,ab 

AND 'correctional facilities':ti,ab OR food*:ti,ab AND prison*:ti,ab OR food*:ti,ab AND gaol*:ti,ab OR food*:ti,ab AND jail*:ti,ab OR 

food*:ti,ab AND daycare*:ti,ab OR food*:ti,ab AND 'day care':ti,ab OR food*:ti,ab AND childcare* :ti,ab OR food*:ti,ab AND 'child 

care':ti,ab OR food*:ti,ab AND school*:ti,ab OR food*:ti,ab AND college*:ti,ab OR food*:ti,ab AND 'senior center':ti,ab OR food*:ti,ab 

AND 'senior centre':ti,ab OR food*:ti,ab AND hospital*:ti,ab OR food*:ti,ab AND institution*:ti,ab OR 'catering service'/exp OR 

foodservice*:ti,ab OR 'food service':ti,ab OR 'food services':ti,ab OR menu:ti,ab OR restaurant*:ti,ab OR cafeteria*:ti,ab OR cafe*:ti,ab OR 

cater*:ti,ab 

Web of Science was searched [11th November 2019] for the following keywords in topic or title (limits:). Results = 92 records 

(TI="consumer behavior") OR (TI=Behavio*) OR (TI=satisfaction) OR (TI=preferen*) OR (TI=attitude*) OR (TI=belief*) OR 

(TI=opinion*)  OR (TI=ethic*)   

AND 

(TI=(Environment AND Friendl*)) OR (TI=(Environment AND Carbon)) OR (TI=(Environment AND sustainab*)) OR (TI=(Carbon AND A
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Footprint)) OR (TI=(Carbon AND Emission*)) OR (TI=(food AND sustainab*)) OR (TI=(conservation AND resourc*)) OR 

(TI="Conservation of Natural Resources")  OR (TI="Conservation of Energy Resources") OR (TI="Conservation of Water Resources")  OR 

(TI="Sustainable Development")  OR (TI="Green Chemistry Technology") OR (TI= Recycling) OR (TI="Animal Welfare") OR 

(TI="Environmental Policy") OR (TI=Environment) OR (TI="Waste Management") OR (TI="Biodegradable Plastics") OR (TI=sustainable 

development*) OR (TI=environment*) OR (TI=recycl*) OR (TI="animal welfare") OR (TI="animal rights") OR (TI="sustainable 

practice") OR (TI="sustainable practices") OR (TI="Fair trade") OR (TI="fair trading") OR (TI=Green) OR (TI="organic food") OR 

(TI="organic foods") OR (TI= Ethical*) OR (TI=Waste) OR (TI= Wastage) OR (TI=Wasting) OR (TI="responsible production")  OR 

(TI=Climat*)  OR (TI="Food citizenship") OR (TI=Compost*)  OR (TI=Biodegrad*) OR (TI="Plant based") OR (TI="Plant forward") OR 

(TI=Local*) OR (TI=Ecolog*) 

AND 

(TI=(food* AND university*)) OR(TI=(food* AND "nursing home")) OR (TI=(food* AND "correctional facility")) OR (TI=(food* AND 

"correctional facilities")) OR (TI=(food* AND prison*)) OR (TI=(food* AND gaol*)) OR (TI=(food* AND jail*)) OR (TI=(food* AND 

daycare*)) OR (TI=(food* AND "day care")) OR (TI=(food* AND childcare*)) OR (TI=(food* AND "child care")) OR (TI=(food* AND 

school*)) OR (TI=(food* AND college*)) OR (TI=(food* AND "senior center")) OR (TI=(food* AND "senior centre")) (TI=(food* AND 

hospital*)) OR (TI=(food* AND Institution*)) OR (TI="Food Services") OR (TI=foodservice*) OR (TI="food service") OR (TI="food 

services") OR (TI=Menu) OR (TI=Restaurant*) OR (TI= Cafeteria*) OR (TI=Cafe*) OR (TI=Cater*)  

 

Total  10,652 records 
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Table 2: General characteristics of studies featured within a systematic review of consumer expectations and responses to environmental 

sustainability activities and impact in foodservice operations. 

Citation; Study 

Design 

Setting; 

Population/Participants 

(n); Location 

Aim Intervention(s); 

Control 

Key Reported Outcomes; 

Method of Assessing Outcomes 

Key Results 

Food waste reduction (n=11) 

Ellison and 

colleagues, 2019
1
 

 

Mixed methods  

1.Qualitative  

2.Quantitative non-

randomised 

University cafeteria/ 

students  

1. n=60 

2. n=301 

USA 

To evaluate a 

student-centered 

food waste 

reduction campaign. 

Educational 

campaign materials 

(posters, wall 

graphic, signs, napkin 

inserts) 

Control: alternative 

dining facility 

Reported Outcomes:  

Behavior (food waste), attitude, 

(knowledge/cognitive and 

attitude/belief), other (awareness). 

Method of assessing outcomes: 

Focus group, pre- and post-

questionnaires, weighed food 

waste (pounds) 

Treatment Site - ↓ Food waste by 

3.9% (no P value reported). 

Comparison Site - ↓ Food waste 

by 2.4% (no P value reported). 

↔ Reported and observed waste 

behavior. ↑ Students’ perceived 

ability to impact food waste. ↑ 

Student beliefs about dining 

halls’ efforts to reduce food 

waste. 

Kallbekken and 

Sælen, 2013
2
 

 

Field Observational 

/experimental  

Hotel restaurants and 

guests  

(n=52) 

Norway 

To investigate the 

role of reduced 

plate size and social 

cues on food waste. 

Reducing plate size 

Providing social cues 

(sign) 

Control: hotel guests 

not part of treatment 

groups (n=38) 

Reported outcomes:  

Behavior (food waste), attitude 

(affective/satisfaction) 

Methods of assessing outcomes: 

Weighed food waste (kilograms), 

observation, sales, questionnaire 

Reducing plate size ↓ food waste 

(19.5%; p<0.001). 

Sign ↓ food waste (20.5%; 

p<0.001). 

1 cm reduction in plate size ↓ 

food waste by 2.5 kg (7.4%; 

p<0.01). 

↔ Guest satisfaction A
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Kim and Morawski, 

2012
3
 

 

Quantitative non-

randomised 

University cafeteria/ 

students  

(n=360) 

USA 

To evaluate the 

effect of removing 

trays on food waste. 

Removing trays from 

dining hall 

Control: providing 

trays 

Reported outcomes:  

Behavior (food waste, number of 

dishes)  

Methods of assessing outcomes: 

Weighed food waste (grams), 

dishes used (count) 

Tray removal ↓ food waste (32%; 

p=0.0031). 

Tray removal ↓ dishes used (27%; 

p=0.0026). 

Lorenz-Wather and 

colleagues, 2019
4
 

 

Quasi-experimental  

University cafeteria/ 

students  

(n=880) 

Germany 

To analyze behavior 

change to reduce 

leftovers in a 

university canteen. 

Information poster 

which highlights the 

issue of food waste 

and addresses 

procedural 

knowledge about 

how guests can avoid 

plate leftovers 

Decrease portion 

sizes 

Control: baseline 

Reported outcomes: 

Attitude (cognitive and affective) 

other (subjective norms and 

behavioral intention) 

Method of assessing outcomes: 

Environmental/situational factors, 

food choices 

People who recall seeing poster ↓ 

leftovers (86% vs 77% had no 

leftovers; p< 0.05). 

Decreased portion size ↓ plate 

leftovers (p<0.01). 

Manomaivibool and 

colleagues, 2016
5
 

 

Action research 

University cafeteria/ 

students  

(n=148) 

Thailand 

To reduce the 

generation of food 

waste. 

Information 

campaign (marketing 

material e.g., stickers, 

posters)  

Control: baseline 

food waste 

Reported outcomes:  

Behavior (food waste) 

Methods of assessing outcomes: 

Photography 

Campaign ↓ food waste (20%; 

p=0.000). 
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Pinto and colleagues, 

2018
6
 

 

Quantitative, non-

randomised 

University cafeteria/ 

students  

(n=240 per day for 1.5 

Months) 

Portugal 

To raise awareness 

of reducing plate 

waste through 

personal behavior. 

Education campaign 

(simple posters with 

educative messages 

and guerrilla actions) 

Control: baseline 

plate waste 

Reported outcomes: 

Behavior (plate waste) 

Method of assessing outcomes: 

Observation, weighed plate waste 

(mean serving size) 

Campaign ↓ plate waste (15%; 

p<0.05). 

Prescott and 

colleagues, 2019
7
 

 

Experimental 

embedded mixed 

methods 

Two middle schools 

Intervention 6
th

 grade 

students (n=268), Control 

7
th 

and 8
th

 grade students 

(n=650) 

USA 

 

To examine the 

impact of 

sustainable food 

systems education 

on lunch selection, 

consumption, and 

waste. 

1. Food systems 

education 

2. Cafeteria 

promotional 

campaign 

Control: 7-8
th

 

graders, baseline 

plate waste, pre-post 

questionnaire 

Reported outcomes:  

Behavior (plate waste, vegetable 

food selection, consumption), 

attitude (knowledge/cognitive) 

Methods of assessing outcomes:  

Pre-post questionnaire, 

photographs, weighing (g), 

teacher interviews 

Vegetable selection and vegetable 

consumption different at baseline 

but not post intervention vs 

control (22.5% vs 35.9%; 

p=0.021; 51.8% vs 53.0%; 

p=0.880) and (47.1% vs 71.8% 

p=0.006; 69.4% vs 68.1%; 

p=0.848) 

↑ Natural resource knowledge 

(p=0.028). 
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Qi and Roe, 2017
8
 

 

Experimental 

University cafeteria/ 

students and staff and 

participants  

from the general population  

USA 

(n=251) 

To explore whether 

consumer 

knowledge of the 

negative 

environmental 

effect of their food 

waste will be 

lessened by 

recycling strategies 

and influence food 

waste reduction 

behavior. 

1. Negative impacts 

of food waste and the 

mitigating effects of 

composting  

2. Destination of any 

uneaten food  

4 treatment groups – 

combination of food 

waste, landfill, 

financial literacy, 

compost, and control 

group 

 

Reported outcomes:  

Behavior (food waste) and 

awareness (food waste) 

Methods of assessing outcomes:  

Weighed food waste (grams), 

observation, quiz 

 

 

 

 

 

 

 

 

 

Food literacy information ↓ food 

waste (9.19g vs 40.80g; p<0.001). 

Composting information ↓ food 

waste (29.28g vs 9.19g; p<0.001). 

Reduction and recycling 

strategies ↓ food waste (29.28g vs 

40.80g; p=0.076). 

↔ Food waste composted vs 

landfilled in financial literacy 

group (37.58g vs 40.80g; 

p=0.693). 

↔ Food waste + compost vs 

financial literacy + compost 

(29.28g vs 37.58g; p=0.262). 

Information ↑ food waste 

awareness ↓ food waste behavior. 
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Sussman and 

colleagues, 2013
9
 

 

Observational  

University cafeteria/ 

students  

(n= 1,060) 

Canada 

To determine 

whether composting 

behavior can be 

increased among 

cafeteria patrons. 

Pro-composting signs 

Pro-composting signs 

+ one model behavior 

Pro-composting signs 

+ two model 

behaviors 

Post-model pro-

composting signs 

Control: baseline 

composting behavior 

Reported outcomes:  

Behavior (composting) 

Methods of assessing outcomes: 

Observation 

 

Study phase significantly 

associated (p<0.001); ideal 

composting behavior ↑ with each 

manipulation (12.5%, 20.5%, 

24.5%, 42.0%); baseline to sign 

phase ↑ (12.5% to 20.5%; 

p=0.02); sign phase to one-model 

↔ (20.5% to 24.5%; p=0.3); one-

model to two-model ↑ (24.5% to 

42.0%; p=0.001); two-model to 

post-model ↔ x
2
(1) = 2.39, 

(p=0.12). 

Whitehair and 

colleagues, 2013
10

 

 

Operational study 

 

University cafeteria/ 

students  

(n=540) 

USA 

To identify whether 

two types of 

messages influence 

food waste beliefs 

and behaviors. 

Prompt-type 

message, 

feedback-based 

message, and food 

waste data collection 

(social impact 

statement and amount 

of edible food 

disposed) 

Control: baseline 

food waste/pre-

questionnaire 

Reported outcomes:  

Behavior (food waste), 

attitude/beliefs (sustainability, 

food waste) 

Methods of assessing outcomes: 

Questionnaire, weighed food 

waste (grams) 

 

Prompt-type message ↓ food 

waste (15%; p=0.02) 

Prompting/feedback no additional 

change ↔ food waste  
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Visschers et al., 

2019
11

 

 

Quasi-experimental 

parallel pre-test post-

test intervention 

 

University canteens 

(n= 1,325) 

Switzerland  

To explore the 

effectiveness of two 

strategies to 

reduce visitors’ 

plate waste. 

Two interventions 

1. “Intervention A”; 

visitors received 

information about 

food waste over a 

period of three 

weeks. 

2. “Intervention B”; 

in addition to 

information, smaller 

servings were 

offered. 

Control: nil 

Reported Outcomes: 

Behavior (plate waste), 

attitude/belief (perceived 

behavioral control, intentions), 

other (personal norms) 

Method of assessing outcomes: 

Plate waste (weighed), 

questionnaire, number of meals 

sold.  

 

The amount of plate waste: ↔ 

Intervention A whereas ↓ in 

Intervention B by 4.5 g  

(20%) Z = -2.40, p = .02, r = .76  

In both A + B information ↑ 

positive beliefs, ↑ personal norms 

about avoiding PW, attitudes ↑ 

influence on PW reduction 

behavior. Intention to reduce 

became less important for 

reducing PW. Personal norms 

regarding food waste were the 

strongest predictor of PW 

reduction behavior. 

The provided information was 

thus insufficient to reduce plate 

waste, simply offering smaller 

servings could achieve this. 

Menu, messaging and food environment (n=19) 
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Campbell-Arvai and 

colleagues, 2015
12

 

 

2 × 2 × 2 between-

subjects factorial 

design 

 

University cafeteria/ 

students  

(n=320) 

USA 

To determine the 

effectiveness of 

defaults to promote 

meat-free meal 

selection and pro-

environmental 

behavior. 

Menu containing 

meat-free meal 

options: 8 

experimental 

treatments varying 

for the meat-free 

option: 

1. Presentation 

(default or non-

default)  

2. Presence or 

absence of 

information about the 

environmental 

benefits 

3. Attractiveness  

Control: nil 

Reported outcomes:  

Behavior (Meat-free meal 

choice), attitude (pro-

environmental value orientation) 

Methods of assessing outcomes: 

Questionnaire, New Ecological 

Paradigm score (NEV), 

Biospheric Value Orientation 

(BVO) score 

 

 

Default menu ↑ meat-free meal 

choice (p<0.001). 

Appeal of menu items ↑ meat-free 

meal choice (p<0.001). 

Information ↔ meat-free meal 

choice (p =0.534). 

Pro-environmental value 

orientation ↔ meat-free meal 

choice (p=0.387, p=0.437 

respectively). 

Garnett and 

colleagues, 2019
13

 

 

1.Observational 

2.Experimental field 

studies 

 

University cafeteria 

1. Colleges A (n=1,394) 

and B (n=746) 

2. College C; aggregate 

data: college members and 

guests; individual data: 

college members 

Cambridge, United 

Kingdom 

To determine effect 

of increasing 

proportion of 

vegetarian meals on 

vegetarian meal 

selection.  

Doubling proportion 

of vegetarian meals 

available 

 

Control: 1 vegetarian 

meal option 

Reported outcomes: 

Behavior (vegetarian and meat 

sales and individual choice) 

Method of assessing outcomes: 

Aggregate data (total vegetarian 

and meat sales at lunch and 

dinner), individual data (whether 

vegetarian or meat meal was 

selected) 

Availability ↑ vegetarian meal 

sales by 14.9 and 14.5% points (2 

cafeterias).  

Largest effects found in quartile 

of diners with lowest prior levels 

of vegetarian meal selection 

(p=0.041). 
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Konuk, 2019
14

 

 

Quantitative 

descriptive; Cross-

sectional 

 

 

Organic food restaurant 

customers  

(n=329) 

Turkey 

  

To analyze 

perceived food 

quality (PFQ), price 

fairness (PF), 

perceived value 

(PV) and customer 

satisfaction (CS) to 

organic food. 

Organic food in the 

restaurant 

Control: nil 

Reported outcomes: 

Behavior (revisiting, word-of-

mouth), other (behavioral 

intention) 

Method of assessing outcomes: 

Questionnaire; analyzing 

perceived food quality (PFQ), 

price fairness (PF), perceived 

value (PV), and customer 

satisfaction (CS) on customers' 

revisit and word-of-mouth 

(WOM) intentions to organic 

food restaurants 

PFQ positively influences PF and 

PV (p<0.001). 

Significant positive relationships 

also confirmed between PF, PV, 

and CS (p<0.001). 

Results also support that 

consumers’ behavioral intentions 

are influenced by CS. CS acts as 

partial mediator among PFQ, PF, 

PV, and behavioral intentions 

(P<0.001). 

Liu and colleagues, 

2015
15

 

 

Ethnographic 

observation 

(qualitative) 

Vegetarian restaurant 

consumers  

(n=24) 

China 

To exemplify how a 

restaurant shapes 

and is shaped by 

ethical eating, 

socially, and 

spatially. 

Religious meanings 

embedded in 

decorations  

Restaurant expresses 

traditional 

virtues/Chinese 

ideology: harmony, 

tranquility, filial 

duty, and avoiding 

food waste, selling 

ethical products  

Control: nil 

Reported outcomes: 

Behavior, attitude/other 

(consumer’s experiences, and 

motivations) 

Methods of assessing outcomes: 

Ethnographic observation and 

interviews 

Vegetarian restaurant constructed 

as an ethical food space: can 

provide ethical environment for 

ethical/vegetarian eating, 

generates ethics among humans 

during eating experience. 

Restaurant shaped and reshaped 

as an ethical food space through 

consumer’s expression, social 

identities, and “self-other” 

relations. 
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Sparkman and 

Walton, 2017
16

 

 

3 online and 2 field 

experiments 

(quantitative 

descriptive) 

 

 

University cafeteria and 

various adults. 

1. (n=292) 

2. (n=160) 

3. (n=600) 

4. (n=166) 

5. (n=204) 

USA 

 

 

To examine the 

effects of pre-

conformity and 

dynamic norms on 

meat consumption. 

Dynamic norm and 

static norm 

statements on meat 

consumption 

Control: no norm 

control 

Reported outcomes:  

Behavior (meatless orders), 

attitude (perceived effort and 

importance, interest in reducing 

meat consumption), other (pre-

conformity, dynamic and static 

norms) 

Methods of assessing outcomes: 

Questionnaire, meal tracking 

(lunch receipts collected and 

coded for the presence of meat) 

 

Dynamic norms ↑ interest in 

eating less meat more than static 

norms (p=0.030; p=0.023; 

p=0.024; respectively). Dynamic 

norm condition significantly 

differs from static norm 

(p=0.010); perceived effort and 

importance: significantly 

different in dynamic norm vs 

static norm (p=0.017); mediation: 

total mediation had significant 

indirect effect (p=0.005). Patrons 

↑ meatless lunch in dynamic 

norm vs static norm condition 

(34% vs 17%; p<0.01) or control 

condition (21%; p=0.053). 
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Vieregge and 

colleagues, 2008
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Case study 

(exploratory) 

 

 

McDonald’s
TM

  

Local and non-local 

patrons 

(n=362) 

Switzerland 

To determine how 

the differences in 

consumer 

knowledge 

regarding local food 

products influence 

patronage. 

Locally grown food 

products used in 

standard menu items 

Control: nil 

Reported outcomes:  

Behavior (patronage data), 

attitude (knowledge/cognitive and 

attitude/affective).  

Methods of assessing outcomes: 

Questionnaire, interview, 

patronage data 

 

Patrons prefer local products 

(67.4%), consider local products 

to be of higher quality (57.2%), 

would visit more often if they 

were aware of local food product 

use (70.9%), would pay higher 

prices for local products (37.9%). 

56.4% did not know that the 

restaurant is Swiss owned and 

operated and 62.1% did not know 

the country of origin of food 

products. The more frequent 

patrons were more aware of food 

origin. 
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Visschers and 

Siegrist, 2015
18

 

 

Quasi-experimental 

(pre-test, post-test) 

 

University cafeteria guests  

Study 1. (n=225) 

Study 2. (n=780) 

Switzerland 

To investigate the 

relationship 

between global 

warming potential 

(GWP), consumer 

satisfaction of 

meals, and purchase 

behaviors. 

Environmentally 

friendly meals (2 

meatless meals), 

'climate-friendly 

choice' label, and 

information posters. 

Control: meals 

provided without 

label or information 

Reported outcomes:  

1. Behavior (purchasing), attitude 

(perceived environmental impact 

of meals, satisfaction), other 

(taste)  

2.  Behavior (purchasing), attitude 

(satisfaction), other (taste) 

Methods of assessing outcomes:  

Questionnaire, average kg CO2-

eq per day, reporting from 

catering personnel  

 

Study 1: Taste ↔ to kg CO2-eq 

of meals, number of sold meals, 

or perceived environmental 

impact; higher kg CO2-eq of 

meals ↔ to higher perceived 

environmental impact (p=0.32); 

number of sold meals ↔ 

perceived environmental impact 

of meals (p=0.34); customer 

satisfaction ↔ kg CO2-eq of 

meals (p=1.00). 

Study 2: Taste ↔ to kg CO2-eq 

of meals (p>0.05); number of 

sold meals significantly related to 

kg CO2-eq of meals (p=0.01); 

taste ↔ between climate-

friendliness of meals (p=0.11); 

customer satisfaction ↔ average 

kg CO2-eq per day; climate-

friendly meal purchases ↑; 

climate unfriendly meal 

purchases ↓ (c
2
(1) =175.05, 

p<0.0001; p=0.002) 
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Filimonau, 2017 
19

 

 

Observational and 

experimental field 

studies (Qualitative) 

Restaurant visitors 

(n=18) interviewed 

United Kingdom 

To explore how 

various 

environmental 

(provenance and 

carbon footprint) 

and health 

(nutritional and 

calorific) 

characteristics of 

food displayed on 

restaurant menus 

affect customer 

choice in the UK. 

The restaurant re-

designed its regular 

‘a la carte’ menu so 

that it contained the 

values of carbon 

footprint for all menu 

items. All restaurant 

guests were exposed 

to the new ‘a la carte’ 

menu when placing 

food orders. 

Control: nil 

Reported Outcomes: 

Attitude (educational resource), 

other (determinants of restaurant 

food choice) 

Methods of assessing outcomes : 

Observation, semi structured 

interviews 

Presenting the carbon footprint 

information is generally viewed 

positively by consumers  

Gravert, 2019
20

 

 

Randomized control 

trial 

Restaurant 

(n=64-114 dishes per day) 

Sweden 

To determine the 

effect of framing of 

a menu on the 

choice of ordering 

climate-friendly 

dishes. 

Two different menus 

rearranged and with 

additional sentences 

stating 

1. “A vegetarian 

option is available on 

request”  

2. “An option 

containing meat is 

available on request.”  

Control: data from 

the back part 

of the restaurant 

Reported Outcomes: 

Behavior (food choice) 

Methods of assessing outcomes: 

Sales data 

Rearranging the menu in favor of 

vegetarian food has a large and 

significant effect on the 

willingness to order a vegetarian 

dish instead of meat (p<0.10). 

Results demonstrate that small, 

inexpensive interventions can be 

used toward decreasing carbon 

emissions from food 

consumption. 
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Mixed methods: 

Quantitative and 

Qualitative 

University canteen / regular 

visitors 

(n= 14) 

United Kingdom 

 

Explore consumer 

responses to new 

carbon labels for 

food. 

A ‘light’ and a 

‘comprehensive’ 

carbon labelling 

regime were 

stepwise introduced 

into the food practice 

of ‘having lunch in a 

canteen 

Control: Baseline 

pre-intervention 

Reported Outcomes: 

Behavior (purchasing), attitude 

(climate change policies),  

Methods of assessing outcomes: 

Sales, observation, focus groups  

 

‘Light’ labelling ↔ towards 

buying more low carbon food 

products  

‘Comprehensive’ labelling = 

modest ↓ in total CO2 impact of 

1) lunches and 2) tap water vs 

mineral water 

Despite overall positive attitude 

towards climate change policies, 

visitors show clear resistance to 

some of the changes suggested, 

especially when new courses of 

action run counter to the 

dynamics of the existing routine 

practice.  
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Quantitative 

descriptive; Cross-

sectional 

Casual dining restaurant 

(n=340) 

United Kingdom 

To better 

understand the 

determinants of 

consumer choice 

when dining out and 

how consumer 

choice could be 

reinforced to make 

it more beneficial 

from the 

sustainability 

viewpoint. 

Menu design 

employed as a 

customer ‘nudging’ 

tool 

Control: nil 

Reported Outcomes: 

Attitude (to climate change), 

other (determinants of consumer 

choice, dining experience) 

Method of assessing outcomes: 

Questionnaire  

While price represented an 

important factor in 

customer decision-making (M 

=2.56 where 1=Strongly agree 

and 5=Strongly disagree), there 

were further, more influential 

determinants of consumer choice, 

such as provenance of ingredients 

(M = 2.39) 

and the food nutritional values (M 

= 2.42) 

Garnett et al., 2019
13

 

 

Observational and 

experimental field 

studies 

Three university cafeterias  

(n= 94,644 meals 

purchased) 

United Kingdom  

Examine the impact 

of attempting to 

nudge meal 

selection by 

increasing the 

proportion of 

vegetarian meals 

offered in a year-

long large-scale 

series of 

observational and 

experimental field 

studies. 

Fortnightly 

alternation between 1 

(control) and 2 

(experiment) 

vegetarian options at 

lunchtimes 

Reported Outcomes: 

Behavior (meat and vegetarian 

choice) 

Method of assessing outcomes: 

Sales data 

 

↑ proportion of vegetarian meals 

available from 25 to 50% = ↑ 

vegetarian meal sales (and ↓ meat 

meal sales) by 14.9 and 14.5 

percentage points in the 

observational study (2 cafeterias) 

and by 7.8 percentage points in 

the experimental study (1 

cafeteria), equivalent to 

proportional ↑ in vegetarian meal 

sales of 61.8%, 78.8%, and 

40.8%, respectively. Serving 

more vegetarian options had little 

impact on overall sales. A
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Field Observational 

/experimental 

University café / students  

(n=324)  

Israel. 

Investigate whether 

presence of cashiers 

of the opposite sex 

would increase 

students’ inclination 

to pay a premium 

for a biodegradable 

cup. 

Gender of cashier; 

customers were 

offered the choice of 

adding 20 cents for a 

bio-degradable 

cup with 

“Compostable” 

printed versus 

standard plastic cup 

Control: nil 

Reported Outcomes: 

Behavior (bio-degradable cup 

choice) 

Method of assessing outcomes: 

Observational  

Overall, 160 students (49%) 

agreed to pay the premium for a 

bio-degradable cup, with green 

purchases 46% ↑ among women 

and 61% ↑ among men when 

facing a cashier of the opposite 

sex. 

Brunner et al 2018
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Field experiment 

Student union restaurant 

(300–600 servings every 

day) 

Sweden 

To analyze the 

effects of 

implementing a 

label with 

greenhouse gas 

emission 

information for 

each dish at a 

restaurant. 

Traffic-light colored 

label which reflects 

which types of food 

are low, medium, or 

high emitting 

Control: prior to the 

introduction of the 

label. 

Reported Outcomes:  

Behavior (sales, choice, other), 

attitude (reactions) other 

(calculated emissions) 

Method of assessing outcomes: 

Sales data, membership cards, 

observation 

Sales of green labeled (low 

emission) meat dishes ↑ 11.5% 

compared to the control 

Sales of red labeled meat dishes ↓ 

4.8%.  

Although the label influenced 

consumer behavior, emissions ↓ 

modestly by 3.6%.  

↔ in reactions to the label based 

on gender or age 
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Field experiment 

Two restaurants at a 

University 

1. n= 152 dishes 

2. n=140 dishes 

Sweden 

To test if nudging 

can increase the 

consumption of 

vegetarian food. 

At the treated 

restaurant, 

the salience of the 

vegetarian option was 

increased by 

changing the menu 

order and 

enhancing the 

visibility of the 

vegetarian dish.  

Control: The other 

restaurant 

Reported Outcomes: 

Behavior (vegetarian and meat)  

Method of assessing outcomes: 

Sales data (by restaurant) 

 

The nudge ↑ the share of 

vegetarian lunches sold by on 

average 6 percentage points, and 

that the treatment effect increased 

over time. The change in 

behavior was persistent; share of 

vegetarian lunches sold remained 

4 percentage points higher after 

the intervention ended than 

before the experiment. The 

intervention ↓ GHG emissions 

from food sales by around 5 

percent. 

Sharma et al 2010
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Field experiment 

 

 

Restaurant on university 

campus/ students 

(n=322) 

USA 

To investigate the 

attitudes and 

perceptions of 

restaurant 

customers to locally 

produced food and 

their willingness to 

pay a premium. 

Choice of two set 

menus that we had 

systematically varied 

with respect to price 

and origin 

Control: chicken as a 

baseline product 

Reported Outcomes : 

Behavior (food choice), 

attitude/perception 

Method of assessing outcomes: 

Questionnaire, observations 

 

When local food was 

marginally more expensive than 

other food, more customers chose 

local food than if it was sold at 

the same price. 
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Field experiment 

School District 

(n=33 intervention schools 

and n=10 control schools) 

Finland 

What effects of 

forced restriction of 

food choice are 

visible in students’ 

eating behavior in 

the case of the 

Helsinki vegetarian 

day. 

Intervention: weekly 

vegetarian day 

Control: same menu 

as the intervention 

schools but did not 

yet implement the 

vegetarian day 

during the study 

period 

Reported Outcomes: 

Behavior (patronage, plate waste, 

choice), attitude (reactions)  

Method of assessing outcomes: 

Patronage (count), observation, 

waste (recorded). 

 

Short term: On vegetarian days, 

there were clear signs of non-

compliance manifested as a ↓ in 

the participation in school 

lunches and in the amount of food 

taken to the plate and as an ↑ in 

plate waste.  

Medium term: the only sign of 

noncompliance was a ↓ in the 

amount of food taken to the plate. 

Effects of the vegetarian day 

differed between school level; in 

the short term, the clearest 

indications of non-compliance 

were found in lower-secondary 

schools. 
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Mixed methods: 

Quantitative and 

Qualitative 

 

 

 

 

Armed Forces/soldiers  

(n= 10 interviews and n= 

2848 questionnaires) 

Norway 

Evaluate the 

implementation 

process as well as 

the effect of 

Meatless Monday 

campaign in 

camps, on 

soldiers. 

Meatless Mondays in 

their military 

kitchens 

Reported Outcomes: 

Attitude (vegetarian food) 

Method of assessing outcomes: 

Qualitative interviews (staff), 

questionnaire (soldiers) 

Lack of conviction about benefits 

of meat reduction, and kitchen 

staff did not feel ownership to the 

project. Those who have 

experienced meat free days were 

more prone to claim that joining 

the military has given them a 

more positive view on vegetarian 

food. Willingness to eat more 

vegetarian food is ↑ among 

soldiers who believe in the 

environmental and health benefits 

of meat reduction. 
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Field experiment 

 

 

University foodservice 

(n=352) 

USA 

Examine the effects 

of consumer 

perception of 

marketing using 

signage, product 

involvement, 

and willingness to 

pay on purchase 

outcomes for locally 

grown 

products within a 

university 

foodservice setting. 

1. Two identically 

prepared green-

vegetable dishes one  

locally sourced and 

labeled “locally 

grown”  

2. Two groups of 

identically packaged 

strawberries, one 

group of strawberries 

was labeled “locally 

grown” 

Control: baseline, 

week 1 

Reported Outcomes: 

Behavior (purchase decision), 

attitude (perception 

of marketing stimuli/signage) 

Method of assessing outcomes: 

Questionnaire  

Perception of signage had a larger 

impact on choosing local food 

products than product 

involvement or willingness to 

pay. When given a choice 

between local and non-local 

foods, the average sales for local 

products were ↑ than the non-

local options, and consumers 

were willing to pay ≥10% more 

for locally grown produce. 

Single-use item and packaging waste reduction (n=4) 

Arnadottir and 

colleagues, 2018
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1.Quantitative 

2.Pre-/post-test 

3.Post-hoc process 

evaluation/semi-

qualitative 

University cafeteria/ 

students  

(n=121) 

Netherlands 

To understand the 

determinants of 

cafeteria waste 

separation behavior. 

Informational 

triangles on cafeteria 

tables (pictorial 

information of 

categories: plastic, 

paper, or general 

waste) 

Control: baseline 

observation 

Reported outcomes : 

Behavior (waste sorting), 

Attitude/knowledge (waste 

sorting) 

Method of assessing outcomes: 

Questionnaire, observation, 

quantifying separation into 

correct bins  

 

Limited knowledge about waste 

separation, high intention, and 

positivity to separate waste, belief 

that can separate waste correctly 

(p=0.001). Over half waste is 

correctly recycled. Intervention 

with extra information ↔ 

improving recycling behavior 

(p>0.05). Students evaluated 

intervention positively. A
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Field study 

mixed methods 

quantitative non-

randomised and 

qualitative 

Customers of Asian 

takeaway restaurant 

(n=2560) 

Switzerland 

To explore whether 

social norms/social 

modeling 

effectively promote 

reusable vs. 

disposable 

takeaway boxes.  

Social norm message 

(adding normative 

message to existing 

informational 

material) 

Control: 

informational 

message 

Controlling for 

observed social 

modeling and gender 

Reported outcomes: 

Behavior (takeaway packaging 

choice) 

Method of assessing outcomes: 

Observation of takeaway package 

choice (reusable or disposable) 

 

Informational material 

with/without a normative 

message ↔ choice of takeaway 

box (p=0.283). 

Social modeling ↑ choosing 

reusable takeaway box (p<0.001). 
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Diagnostic approach 

- Reversal design 

Observational 

 

 

 

 

University cafeteria/ 

students and other patrons 

purchasing food 

(n=43) USA 

To test an informant 

assessment 

approach to 

designing 

interventions to 

increase reusable 

dinnerware 

selection by 

cafeteria patrons.  

Environmental 

arrangement (B): 

Counterspace 

doubled and signage  

Feedforward (C): 

Posters reinforcing 

effectiveness  

Employee 

involvement (D): 

Prompting/ 

reinforcing  

Personal Spoken 

prompts with 

motivational signs 

(E): Experimenter 

reinforcement  

Control (A): No 

intervention  

Reported outcomes: 

Behavior (reusable cup and plate 

selection) 

Method of assessing outcomes:  

Observation 

 

All environmental arrangement 

produced ↑ reusable use (26%, 

24%, and 31%) vs baseline (9%, 

13%, and 16%).  

B+C= slight improvement (5% 

increase beyond phase B alone 

for cups but similar improvement 

for reusable plates to 

environmental arrangement 

alone). 

B+D= ↔ 

B+D+E= ↑ reusable cup and plate 

selection (22%, 11% relative to 

BD phase). 

All conditions - effect sizes (d) 

reported only. 
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↓=decreased; ↑=increased; ↔=no change 

Dupre et al., 2016
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Single-case 

experimental design 

University cafeteria / 

students and staff 

(n= 400 visitors daily) 

France 

Effectiveness of 

displaying a 

persuasive message, 

feedback, and social 

comparative 

feedback on 

recycling behaviors 

in a cafeteria in a 

French university. 

During the baseline 

period (A) of two 

weeks, a recycling 

container was 

installed next to the 

usual trash container. 

For the three weeks 

of the treatment 

period (B), a 

persuasive message, 

feedback information, 

or social comparative 

feedback were 

displayed. 

All displayed items 

were then withdrawn, 

and we continued 

measurements for 

three weeks (A). 

Reported Outcomes: 

Behavior (correctly recycled 

items, number of sorting errors) 

Method of assessing outcomes: 

Bin waste (weighed) and recycled 

products (weighed)  

The persuasive intervention = ↔ 

Feedback information = ↔ 

Social comparative feedback = 

↑recycling behaviors, and these 

behaviors continued after the 

feedback was removed. 
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Table 3. Quality assessment of included studies within a systematic review of consumer expectations and responses to environmental 

sustainability activities and impact in foodservice operations, using the Mixed Methods Appraisal Tool 

Citation S1
a 

S2
b 

Study design
c 

Q1 Q2 Q3 Q4 Q5 Comments on quality appraisal 

Arnadottir et al., 2018 Y Y 5 Y
d 

Y Y Y Y Qualitative included two open ended questions  

Brunner et al., 2018 Y Y 4 Y Y Y Y Y - 

Campbell-Arvai et al., 2015 Y Y 4 Y Y Y Y Y - 

Dorn and Stöckli, 2018 Y Y 4 Y Y Y Y Y - 

Dupre et al., 2016 Y Y 4 Y Y Y Y Y - 

Ellison et al., 2019 Y Y 5 Y Y Y Y Y - 

Filimonau et al., 2017 Y Y 4 Y Y Y Y Y - 

Filimonau, 2017  Y Y 1 Y Y Y Y Y - 

Garnett et al., 2019 Y Y 4 Y Y Y Y Y - 

Garnett et al., 2019 Y Y 4 Y Y Y Y Y - 

Gravert, 2019 Y Y 2 Y NR Y Y Y No baseline characteristics of participants 

reported 

Kallbekken and Sælen, 2013 Y Y 4 Y Y Y Y Y - 

Kim and Morawski, 2012 Y Y 3 Y Y Y NR
e 

Y Confounding variables not discussed 

Konuk, 2019 Y Y 4 Y N
f 

Y Y Y Convenience sample; participants not 

representative of target population 

Kurz, 2018 Y Y 4 Y Y Y Y Y - 

Liu et al., 2015 Y Y 1 Y Y Y Y Y - 

Lombardini et al., 2013 Y Y 4 Y Y Y Y Y - 

Lorenz-Wather et al., 2019 Y Y 4 Y Y Y Y N Participants were mainly students, so cannot be 

generalized to entire population 

Manomaivibool et al., 2016 Y Y 4 Y Y Y Y Y  A
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Citation S1
a 

S2
b 

Study design
c 

Q1 Q2 Q3 Q4 Q5 Comments on quality appraisal 

Manuel et al., 2007 Y Y 4  Y NR Y Y Y No clear description of target population 

Milford et al., 2019 Y Y 5 Y Y Y Y Y Noted difficulties encountered in the 

implementation process  

Pinto et al., 2018 Y Y 3 Y Y Y Y Y Likely error within paper; as it states “WI was 

classified in qualitative classes according with 

the following intervals (Aragão, 2005): Great – 

0.0 to 3.0%; Good – 3.1 to 7.5%; Bad 

– 7.6 to 10.0%; Unacceptable – over 10.0%. 

These however are quantitative categories  

Prescott et al., 2019 Y Y 5 Y Y Y Y Y - 

Qi and Roe, 2017 Y Y 4 Y Y Y Y Y  

Remar et al., 2016 Y Y 4 Y Y Y Y Y - 

Sharma et al., 2010 Y Y 4 Y Y Y Y Y - 

Spaargaren et al., 2013 Y Y 5 Y Y Y Y Y - 

Sparkman and Walton, 2017 Y Y 4 Y Y Y Y Y - 

Sussman et al., 2013 Y Y 4 Y N Y Y Y Participants not representative of target 

population 

Tifferet et al., 2016 Y Y 4 Y Y Y Y Y - 

Vieregge et al., 2008 Y Y 5 Y Y Y Y Y - 

Visschers and Siegrist, 2015 Y Y 4 Y N N Y Y Participants not representative of target 

population; authors interpreted data 

inaccurately 

Visschers et al., 2019 

 

Y Y 4 Y Y Y Y Y - 

Whitehair et al., 2013 Y Y 4 Y Y Y Y N Participants not representative of target A
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Citation S1
a 

S2
b 

Study design
c 

Q1 Q2 Q3 Q4 Q5 Comments on quality appraisal 

population 

a 
S1=clear research question. 

b 
S2=data collected to address research question. 

c 
Study design 1 (qualitative)=Q1: approach appropriate for research question; Q2: collection methods adequate; Q3: findings de rived from data; Q4: interpretation of results 

supported by data; and Q5: coherence between data, collection, analysis, and interpretation.  

Study design 2 (quantitative randomized controlled trials) =Q1: appropriate randomization; Q2: groups comparable at baseline;  Q3: complete outcome data; Q4: outcome 

assessors blinded to intervention; and Q5: participant adherence to intervention.  

Study design 3 (quantitative nonrandomized)=Q1: participants representative of target population; Q2: measurements appropriat e for outcome and intervention; Q3: complete 

outcome data; Q4: confounders accounted for in design and analysis; and Q5: interven tion administered as intended.  

Study design 4 (quantitative descriptive) =Q1: sampling strategy relevant to research question; Q2: sample representative of target population; Q3: measurements appropriate; 

Q4: risk of nonresponse bias low; and Q5: statistical analysis appropriate for research question.  

Study design 5 (mixed methods)=Q1: adequate rationale for using mixed methods; Q2: components of study effectively integrated ; Q3: outputs of components adequately 

interpreted; Q4: inconsistencies between results adequately interpreted; and Q5: components of study adhere to quality criteria of each method.  

d 
Y=yes. 

e 
NR=not reported. 

f 
N=no. 
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Figure 1. A Flow Diagram of the literature search and filtering results for a systematic review of 

consumer expectation and responses to environmental sustainability activities and impact in 

foodservice operations. 
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