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Abstract 

This research unifies previous studies and provides a critical review of the factors affecting the 

volume of food waste across food supply chains from a retailer perspective. Particularly, it focusses 

on analyzing the positive factors that contribute to the reduction of food waste. A systematic review 

was employed using a combination of methods including the three macro-stages (planning the 

review, conducting the review, and reporting and dissemination) and the PRISMA statement. As a 

result, 175 journal articles were selected, and the influences identified are analyzed from the angle 

of the Triple Bottom Line (TBL) and the Organizational theory. The search yielded forty-four 

unique factors that help reduce food waste. These were grouped into twelve broader categories and 

further classified under the three dimensions of the macro-environment, the microenvironment, and 

the internal environment of the retail organization. Food retailers occupy a unique position to drive 

other members across the supply chain (SC) to reduce food waste. The research contributes to the 

waste food body of knowledge and can help to guide the decisions of both retailers and stakeholders 

seeking to reduce food waste in the SC. 

Keywords: Food waste factors, Sustainability, Food retail stores, Organizational theory, Food 

Supply Chain. 

 

 

1. Introduction 

 

As the world becomes aware of the deterioration of the planet and its limited resources, the 

urgency to reduce food waste continues to grow among different actors, including business 

enterprises, non-governmental organizations (NGOs), policy makers, and the general public. 

According to Scherhaufer et al. (2018) a harmonization in the definition of the term “food waste” is 

required to facilitate actions for food waste management, including the quantification of food waste 

data, the development of metrics, and the comparison between investigations on this field 

(Schneider, 2013; Östergren et al., 2014). The Food and Agriculture Organization of the United 

Nations (FAO, 2019) defines food waste as the “decrease in the quantity or quality of food resulting 
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from decisions and actions by retailers, food service providers and consumers”. One of the 

important goals in the United Nations (UN) 2030 Agenda is to reduce food waste by 50% at the 

retail and consumer levels (UN General Assembly, 2015). The circular economy plan of the 

European Union (EU) includes a commitment of a 30% reduction in food waste by 2025 and a 50% 

reduction by 2030 (European Commission, 2018). An estimate of the FAO in 2011 established that 

around one-third of the food produced in the world is wasted and wastage occurs in every stage of 

the food supply chain (FSC) generating negative environmental, social and economic impacts 

(FAO, 2019). The United Nations highlighted the vital role that reducing food waste will play in 

tackling world hunger and fighting climate change. The UN’s Intergovernmental Panel on Climate 

Change (IPCC) estimated that between 8 and 10% of the world’s CO2 emissions in the period 2010 

to 2016 can be traced back to food wastage (United Nations, 2020). However, there is a lack of 

awareness about the link between food waste and environmental impacts (Schanes et al., 2018).  

The perspective of retailers on sustainability has received limited attention and ignored in the 

literature, particularly in developing economies contexts (Naidoo and Gasparatos, 2018). Trends in 

publications over the years showed that the perspective of retailers on food waste factors has been 

recently incorporated into FSC research with very limited literature before the year 2014 (Moraes et 

al., 2020; Özbük and Coşkun, 2020). The systematic literature review (SLR) of Özbük and Coşkun 

(2020) indicated that limited attention was paid to understanding causes of food waste at the 

downstream entities, and Moraes et al. (2020) claimed that there is no SLR study that maps the 

causes of food waste or practices for food waste reduction in a supply chain framework. The FSC 

can be defined as the complex group of activities from production, processing, packaging, 

distribution, retail to consumption in which different actors are interrelated and where each of their 

decisions can influence the whole chain (Nosratabadi et al., 2020; Ingram et al., 2013). Retailer 

perspectives on food waste are still underexplored and as Cicatiello et al. (2017) observe, the issue 

has been neglected for long. The consumption stage of the FSC has received greater attention in 

academic reviews (Chauhan et al., 2021), likely due to the large amount of food waste generated in 

households. In the EU, retailer food waste accounted for a small portion (5%) of the total food 

waste throughout the food chain, while the largest food waste was generated by households (42%), 

followed by manufacturers (39%) (Cicatiello et al., 2016). Strategies and actions to reduce food 

waste in the supply chain require a cooperation of multiple stakeholders (Teller et al., 2018; 

Aschemann-Witzel et al., 2015; Wang et al., 2019), although Cicatiello et al. (2017) speculate that 

retailers are more inclined to seek ways to scale down food waste compared to other stakeholders of 

the food supply chains, due to their narrow profit margins. Recent studies have indicated that food 

retailers due to their close connection to other stages and actors in the food supply chain (FSC) have 

greater potential than other actors to influence food waste behaviors and produce significant 

reductions (Young et al., 2018; Naidoo and Gasparatos, 2018; Swaffield et al., 2018).  

The impact of retailers on reducing the supply chain food waste is potentially much greater than 

a large number of consumers, with varying characteristics, who individually may not make a big 

difference to food waste reduction (Gruber et al., 2016). Research suggested that the purchasing 

power of large retailers can contribute to the legitimacy of sustainable practices across the supply 

chain (Kor et al., 2017; Sustainable Development Commission, 2008). On the contrary, Glover et al. 

(2014) and Wu et al. (2012) indicated that retailer purchasing power might also have negative 

impacts and costs for small companies that prevent and limit their ability to reducing food waste. 

For example, when quality standards are too high, it forces suppliers to waste imperfect foods; 

when retailers return unsold foods, they are transferring the financial responsibility to suppliers. 

Moreover, the study of Ghosh and Eriksson (2019) unveiled the negative effects of take-back 

agreements between powerful retailers and smaller bread suppliers in Sweden. They caused some of 

the suppliers to go out of business after having to incur the cost of returned quantities. In one case, 

this reached an average of thirty percent of the total volume produced within a five-year period. The 

negative effects of take-back agreements were also observed by Eriksson et al. (2017) not only on 
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bread suppliers, but also on fresh fruit and vegetable and milk suppliers, although there were fewer 

rejections in these two food categories compared to bread returns. Prevention of food waste across 

the FSC is the most advantageous solution, followed by reuse, recycling and recovery before its 

final disposal (Bilska et al., 2018; Ocicka and Raźniewska, 2018). In addition to reducing the 

environmental impacts, there is a great opportunity for cost savings through the reduction of food 

waste. The study of Venkat (2011) indicated that retail organizations in the United States lost about 

$65 billion a year as a result of the food they wasted. The reduction of food waste through charity 

donations has additionally important contributions to reputation and brand value of retail 

organizations (Bilska et al., 2018; Swaffield et al., 2018).  

According to Chkanikova and Mont (2015) academic research on influences of sustainability in 

the supply chains of retailers is lacking and in order to assist the retail business, it is important to 

provide an understanding of the factors influencing food waste. Research suggests that food waste 

factors need to be integrated by a conceptual approach with different exploratory theories that 

provide valuable practical insights (Özbük and Coşkun, 2020). Particularly, macro-environmental 

factors were the least addressed in the literature, even though their effects are more extensive on an 

organization (Özbük and Coşkun, 2020). Studying the factors that impact food waste is important to 

assist both retailers and stakeholders to prevent food waste in the supply chain. According to 

Moraes et al. (2020) the literature on food waste is still fragmented because most of the studies 

addressed individual issues, such as isolated causes, initiatives and the quantification of certain 

products wasted. Previous research on food waste in the retail sector has mainly focused on the 

quantification of waste (Scholz et al., 2015), which is not part of the scope of this study.  

The purpose of this paper is to unify the current literature and develop a categorization of the 

factors incorporating mature concepts and theories with solid foundations, such as the Triple 

Bottom Line (TBL) and organizational theory, and to critically analyze from the retailer’s 

perspective all factors that can help reduce the volume of food waste in the supply chain. The TBL 

concept is urgently needed to be incorporated in the food supply chain and it covers the three goals 

of sustainability, social, environmental and economic (Glover et al., 2014; Govindan, 2018). To 

better identify and group the influences, the organizational theory as used by Özbük and Coşkun 

(2020) is applied, which consists of three dimensions where those influences exist: macro-

environment, microenvironment and the internal environment of the organization. The study helps 

develop a comprehensive understanding to guide those seeking to reduce food waste. In achieving 

this, the first objective is to analyze the extent to which the food waste topic in the retail sector has 

been investigated, and the second objective is to identify and critically review the factors impacting 

food waste at the retail stage, with a concentration on those that reduce it. 

 

 

2. Theoretical lenses 

 

Although the food waste factors in this research were analyzed considering the economic, social, 

and environmental organizational goals of sustainability, the organizational theory, as used by 

Özbük and Coşkun (2020), is also applied to better identify and group the factors. The 

organizational theory was defined by Jones (2013) as “the study of how organizations function and 

how they affect and are affected by the environment in which they operate”, (p.7). As the 

environment is characterized of being complex, uncertain and changing (Basil, 2018; McAuley et 

al., 2007), business managers have the challenging task of identifying in advance the influences 

arising from this dynamism in the environment to ensure the survival of the organization and the 

success of the business. The theory suggests that influences exist among three environments of the 
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organization: macro-environment, microenvironment and internal environment. The macro-

environment, also called as general environment, conforms external influences coming from the 

economy, society, technology and politics, which are general for organizations in different 

industries and from which the organization can obtain inputs (Jones, 2013; Basil, 2018). Those 

influences are beyond the control of the organization, but business managers can anticipate them. 

The microenvironment or specific environment comprise external influences that are specific to the 

business and can include customers, competitors, suppliers, and other external stakeholders 

affecting the organization in the specific industry. From the microenvironment, organization 

managers can gain a more accurate understanding of opportunities and threats for business 

decisions. Lastly, in the internal environment the influences are found within the organization and 

include internal stakeholders, such as employees and managers, structure, culture, strategy, and all 

operations (Jones, 2013; Basil, 2018). The findings of the present research incorporate this theory to 

group and classify the influences found in the literature, which contribute to decision-making. 

 

3. Methodology 

 

Systematic Literature Reviews (SLRs) play an important role in developing knowledge in 

Supply Chain Management (SCM) (Moraes et al., 2020). A SLR provides comprehensive 

understanding and generates research knowledge by interpreting key findings and identifying areas 

for development in the relevant literature (Özbük and Coşkun, 2020). SLR offers rigor to the 

research and highlights opportunities for future research (Schanes et al., 2018). It can also aid 

practitioner understanding of management problems, as most of the studies on food waste are 

empirical and very few are conceptual (Özbük and Coşkun, 2020). The nature of an SLR, as a 

conceptual method, lies in its ability to address questions on a broader frame than individual 

empirical studies (Bloomberg and Volpe, 2018) which can provide useful managerial guidelines. 

The order of steps and combination of methods employed on this paper are based on the 

systematic review approach proposed by Denyer and Tranfield (2009), the three macro stages 

proposed by Tranfield et al. (2003), and the PRISMA methodology provided by Moher et al. 

(2009). The full process is illustrated in Figure 1. The first stage comprises the sequence of steps 

and methods for scoping and planning the review, the second stage is the conduction of the review 

through data collection and the third stage is the reporting and dissemination of the results obtained.  
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Figure 1. Search process 

 

3.1. Stage 1: Planning the review 

   Planning the review was the first stage for carrying out the research as it started from assessing 

existing literature reviews and formulating relevant research questions to guide the study and the 

SLR process. It also confirmed the originality of the current research. Appropriate keywords were 

selected to search relevant articles covering the aim of the study. These keywords were truncated 

and combined to conduct a search string in titles and abstracts: (supermarket* OR retail*) AND 

(sustain* OR green*) AND (food waste* OR food loss*).  

 

Table 1. Inclusion and exclusion criteria 

Criteria Inclusion Exclusion 

Type of publication Peer-reviewed academic articles No peer-reviewed articles 

Publication date 2010-2020 Prior to 2010 

Language English Non-English 

Triple Bottom Line Articles with environmental, social and 

economic perspectives. 

Articles not referring to TBL 

Particular topics Articles with a focus on food waste, food 

retailers, and influences of food waste. 

Articles not discussing any of 

these topics. 

 

3.2. Stage 2: Conducting the review 

Stage 1: Planning the review Stage 2: Conducting a review 

 

Stage 3: Reporting and 

dissemination 

Formulate research 

questions. 

Search thoroughly for 

similar existing systematic 

reviews 

Formulate search terms 

for filtration of keywords 

Develop inclusion and 

exclusion criteria 

Design systematic      

review report 

Develop systematic 

review report 

Records identified in 

the search (n=784) 

Records after duplicates 

removed from the results 

 (n=467) 

Records screened 

 (n=467) 

Records excluded 

from abstract 

 (n=272) 

Full-text journals 

assessed for eligibility 

 (n=195) 

Full-text journals 

excluded 

(n=20) 

Journals included for 

Systematic LR analysis 

 (n=175) 

Jo
ur

na
l P

re
-p

ro
of



The second stage consisted of the execution of the data-collection process by firstly searching 

electronic databases. The PRISMA methodology was applied to evaluate the articles obtained from 

the search through a screening and sifting process until determining the studies included for 

systematic review analysis. The search yielded 784 academic articles from which duplicates were 

removed to continue the selection process.  

The inclusion criteria were applied consistently to assure the quality and uniformity of included 

studies throughout the systematic review process. Articles that did not meet the inclusion criteria 

were excluded from the review. The screening was carried out by reading the titles and abstracts 

and the articles that passed the screening went through the sifting process, a full-text assessment to 

make sure the studies selected were indeed adequate for review analysis. After an exhaustive review 

process 175 articles were finally included in the systematic review. Table 2 shows the list of 

databases from where the selected articles were obtained and the number of publications before 

excluding duplicates. 

 

Table 2. Databases searched – Eligible articles (including duplicates) 

Databases Obtained 
Number of 

publications 

Scopus 143 

ScienceDirect 55 

Directory of Open Access Journals 39 

Social Sciences Citation Index 20 

Business Source Complete 20 

Gale Academic OneFile 19 

Science Citation Index 17 

Springer Nature Journals 8 

SwePub 7 

Complementary Index 7 

Supplemental Index 6 

Academic Search Complete 6 

Environment Complete 6 

Agricola 6 

Emerald Insight 5 

JSTOR Journals 3 

MEDLINE 2 

EconLit 2 

Index to Legal Periodicals & Books Full Text (H.W. Wilson) 1 

CINAHL Plus 1 

Business Source 1 

Humanities International Complete 1 

British Library Document Supply Centre Inside Serials & Conference Proceedings 1 

Social Sciences 1 
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3.3. Stage 3: Reporting and Dissemination 

Due to the qualitative nature of the data and the objectives of the study, a qualitative approach 

was deemed appropriate to analyze and synthesize the relevant data from the included academic 

articles. A qualitative approach is applicable for those research questions that seek to provide an 

understanding, particularly useful for organizations and management processes (Tranfield et al., 

2003). All information that was considered relevant to address the research objectives was extracted 

during the screening and sifting of the articles, analyzed and synthesized, comparing information 

between individual studies to develop knowledge. The characteristics of the articles included in the 

systematic review were analyzed to address the first objective of the study. Regarding the second 

objective, factors impacting the volume of food waste in the FSC were identified and analyzed 

according to each environment of the organizational theory and the TBL. Finally, the report of the 

results was carried out and discussed in the following section. 

 

4. Findings and Discussion 

 

4.1. Characteristics of the articles reviewed 

 

The results in Figure 2 show that there has been an increasing interest in the field that started 

peaking since 2017. Those findings are similar to the results of Moraes et al. (2020) and Özbük and 

Coşkun (2020) who investigated factors affecting retail food waste.  

 

 

Figure 2. Publications on food waste in the retail chain during the investigated period 

The attention received from different academic journals was also included in the analysis. The 

175 articles selected in the review cover 95 different journals from different disciplines which 

investigated the topic of food waste and retailers. Table 3 shows the top 10 journals which provided 

75 of the total number of publications included in the systematic review.  
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Table 3. Top ten journals ranked by the number of publications 

  Academic Journals 
Number of 

publications 

1 Sustainability 24 

2 Journal of Cleaner Production 18 

3 Resources, Conservation and Recycling 10 

4 Waste Management 7 

5 Sustainable Production and Consumption 3 

6 Food Policy 3 

7 British Food Journal 3 

8 International Journal of Consumer Studies 3 

9 International Journal of Production Economics 2 

10 Management Science 2 

 

The types of retail stores addressed by each of the articles were thoroughly analyzed and groups 

were created to distribute them (Figure 3). Supermarkets were the most investigated type of retail 

store, followed by grocery stores, which mainly differ from supermarkets in terms of scale by 

selling products in less quantity than supermarkets and typically in specialized food categories or 

targeted demographic. Eleven articles investigated non-conventional retailers, including family-

owned retail stores, zero-packaging stores, non-profit stores, social supermarkets, bazaars and 

outdoor farmers’ markets. Two articles were found covering online retail format in their analysis, 

those of Belavina et al. (2017) and Borsellino et al. (2020). In the latter, various other types of retail 

stores were also addressed and therefore, Figure 3 below shows only one article addressing 

exclusively online retailers. 

 

 

Figure 3. Types of retail stores and number of corresponding publications 

Retailers (store 

formats non-

specified), 61 

Supermarkets, 46 

Various Retail 

Stores, 37 

Grocery Stores, 

12 

Non-

conventional 

retailers, 12 

Hypermarkets, 2 

Convenience 

stores, 2 Large retailers, 2 [CATEGORY 

NAME], 1 
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The geographical scope of the articles was analyzed to explore the concentration of research. In 

terms of regions, the analysis showed that the region of Europe had the highest concentration of 

research on the topic of food waste and retailers compared to other territories, followed by North 

America, Asia, Africa and Oceania and lastly South America. In terms of countries, the top 5 

countries with the highest number of publications were the United Kingdom, United States, Italy, 

Sweden, followed by Germany and Poland in the 5th place (Figure 4). Some reasons might explain 

why the largest number of publications was focused on these countries, one of them being that food 

waste represents one of the biggest environmental issues in the European Union (EU), particularly 

in Sweden and the UK (Yngfalk, 2019), also, due to the increasing awareness and concerns about 

environmental impacts in European countries.  

 

 

Figure 4. Number of publications focusing on a geographical region (n=175) 

4.2. Positive factors in the Macro-environment 

This section discusses how regulatory, sociocultural, environmental, technological, and 

economic influences found in the macro-environment can contribute to food waste reduction. 

Technological trends are introduced and discussed in this review, which adds to the influences 

found in Özbük and Coşkun (2020). All factors are presented in Table 4. 

4.2.1. Regulatory  

Governments play a determining role in reducing food waste. They can supervise food waste 

management in organizations (Kazimierowicz, 2018), make the issues more visible and increase 

societal awareness (Campbell et al., 2017; Xue et al., 2019). They can also help to distribute the 

responsibility for food waste reduction among the actors of the FSC (Maye et al., 2019; Lombardi 

and Costantino, 2020; Cantaragiu, 2019) and help to facilitate collaboration between food operators, 

such as retailers and food banks (Lombardi and Costantino, 2020; Cantaragiu, 2019). Self-

regulation in the industry is largely dependent on the will of organizations and findings highlight 

that it is more effective when self-regulation is supported by a political framework (Audet and 

Brisebois, 2019; Bobe and Dragomir, 2020). Environmental regulations exert pressure to reduce 

food waste in the industry by supporting responsible behaviors and sanctioning actions that threaten 

the environment through mechanisms such as tax benefits for retailers that donate excess produce 
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(Lee and Tongarlak, 2017), funds for research and for developments in the industry to protect the 

environment (Naidoo and Gasparatos, 2018), and fines and waste disposal fees to limit food losses 

and to induce donations (Bobe and Dragomir, 2020; Lee and Tongarlak, 2017). A need for stricter 

and better-formulated regulations was evidenced in the reviews of Roe et al. (2019), Beitzen-

Heineke et al. (2017) and Audet and Brisebois (2019). Particularly, government interventions 

directed to large retailers were highlighted, including incentives to induce them to donate or reuse 

unsold foods (Beitzen-Heineke et al., 2017). The study of Audet and Brisebois (2019) in Canada 

found that many foods were removed from shelves because the expiry dates imposed by the legal 

system were very short, particularly in products such as yogurt and eggs that were safe to be 

consumed over a longer time period. On the contrary, in the US, food date labels are inconsistent 

and are largely unregulated, which contributes to the confusion of consumers and the generation of 

avoidable food waste (Roe et al., 2019). 

4.2.2. Sociocultural 

Sociocultural trends included eating habits, food choices, shopping routines and demographic 

characteristics, availability of time, financial concerns, and level of environmental awareness in 

society. Understanding the relationship between socio-cultural trends and food waste behaviors can 

facilitate the design of strategies aimed at educating consumers. According to Schanes et al. (2018), 

there is no significant relationship between demographic characteristics and food waste, except for 

customer age. Research in Italy (Bravi et al., 2019) and the Czech Republic (Filipová et al., 2017), 

highlighted the role of retailers and the opportunity to start educating the younger population, which 

tends to be more responsive to marketing campaigns and strategies. Also, people over the age of 60 

tend to limit their food waste (Janssens et al., 2019; Koivupuro et al., 2012). Other studies such as 

Ozbuk and Coskun (2020) identified that not only age, but also gender and ethnicity can influence 

waste behavior. Ai and Zheng (2019) found that Hispanic households tend to generate less food 

waste, and households with financial concerns due to low incomes tend to plan their purchases and 

have lower expectations of the quality of the products. Also, the educational level was associated 

with the level of awareness (Janssens et al., 2019; Marx-Pienaar and Erasmus, 2014). 

Socioeconomic status and employment status influenced food choices and the availability of time 

for worrying about food waste, for improving cooking skills and efficiency in food management at 

home, such as for planning diets and shopping.  

4.2.3. Environmental/Natural influences 

Results evidenced that environmental influences are a big challenge for reducing food waste in 

the supply chain. However, the understanding of these influences could help to target measures and 

practices to reduce food waste. First, natural characteristics of products such as perishability, 

sensitivity, and appearance can determine the shelf life of foods as their resistance during transport 

and handling, and their appealing for consumption. For example, according to Le Roux et al. (2018) 

while lettuce is highly perishable and needs high care on handling, there were products such as 

carrots, cabbage, beetroot, and broccoli with relatively long shelf-life and generally low wastage. 

Also, improving consumer tolerance and easing quality policies are important tasks to limit a great 

number of food losses due to their natural appearance. According to White et al. (2011), in the 

banana chain in Australia, 83% of edible waste was due to minor imperfections. On the other hand, 

environmental impacts, such as the depletion of natural resources, climate change, and other 

relevant problems such as acidification, eutrophication, etc., trigger concerns on reducing food 

waste. Also, the quantification of the impacts by type of foods can contribute to target actions. For 

example, the studies of Scholz (2015) and Scherhaufer et al. (2018) recommended to give priority 

to reduce meats and dairy products waste because of their high negative impact on the environment. 

From a TBL perspective, reducing food waste often leads to a “win-win” scenario whereby the 

waste reduction has a positive impact on the economic bottom line for retailers and their supply 

chain partners as well as reducing the negative impact on the environment (Savitz and Weber, 

2013). 
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4.2.4. Technological influences 

Advances in technology can be tools for retailers to improve the management of food waste. 

There were methods proposed to increase the lifetime of products such as humidification to improve 

appearance (Fabbri et al.,2018), light treatment for retention of color in foods (Olson et al., 2020; 

Kasim et al., 2017), and coating treatments to extend shelf life (Kowalczyk et al., 2017; Venkatesh 

et al., 2018). Other technologies can facilitate monitor conditions and state of foods in transport, 

storage, and shelves such as radio-frequency technologies, GPS and sensors (Moraes et al., 2020) 

which also help to improve the exchange of information, communication, and collaboration 

between the members of the supply chain. Also, Derqui et al. (2016) and Moraes et al. (2020) 

suggested the use of demand management technologies for improving the accuracy of forecasts to 

reduce excess production, optimize storage space and reduce unforeseen changes in orders. Lastly, 

applying statistical methods could facilitate decision making of retail managers, such as multi-

criteria decision analysis tools (MCDA) to support decision-making of food policy (Duret et al., 

2019), computational methods to choose the most optimal package design and cold chain scenario 

(Wu et al., 2019) and integrated tools to assist decision-making in logistics and food waste 

management (Fancello et al., 2017; Soysal et al., 2015). There is a need for technologies financially 

viable, particularly technologies with the ability to turn food waste into inputs that can be reinserted 

in the supply chain (Jensen et al., 2013). 

4.2.5. Economic Influences 

Understanding economic influences in food waste can help to adapt and target measures and 

policies to reduce food waste. For example, in developing countries, major food losses occur in the 

upstream tiers, farms and production, and according to Kc et al. (2016) developing economies could 

reduce up to 49% of the food waste if they manage to improve the significant causes, including 

inefficiencies in storage, transportation, and cooling infrastructure occurring in the upstream tiers of 

the supply chain. This is not a big issue in developed countries because they have transport 

infrastructure, advance technologies and modern processing plants that can facilitate monitoring of 

foods, maximize profitability, and minimize food waste (Kumar, 2014; Horton et al., 2019). Taking 

a TBL view, it is clear to see how focusing on economic growth can have a direct impact on 

reducing waste and subsequently can help to limit the negative environmental impacts associated 

with food waste (e.g. natural resource depletion and climate change) as well as potentially reducing 

negative impacts associated with food waste such as food shortages and food security. Differently 

to developing countries, food waste in developed countries tend to concentrate in the downstream of 

the supply chain with 42% occurring at the consumer stage making strategies more effective to 

target at this level. Lebersorger and Schneider (2014) observed that retail stores in rural areas had 

significantly higher rates of food loss in certain food categories compared to retailers located in 

urban areas. Other examples of economic influences were periods of crisis and product shortages. 

For example, during the Covid-19 pandemic, more than 67% of consumers cut food waste in their 

homes during lockdown (Borsellino et al., 2020). Their findings showed that the population focused 

in minimizing food waste, purchasing behaviors changed to an increase in the demand of long-

lasting products, there was a decrease in the demand of perishable foods such as fruits and 

vegetables, online shopping increased, and home delivery became more dominant. Lastly, there 

were economic models, such as the circular economy, becoming relevant for regions or countries 

including the EU, Japan, Canada and China, putting pressure to set goals for reusing and recycling 

food waste in supply chains (Secondi et al., 2019; Peira et al., 2018). 

 

4.3. Positive factors in the Microenvironment  

This section discusses how influences of competitors, customers, suppliers and external entities 

found in the microenvironment of the retail organization can contribute to reduce food waste in the 
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FSC. These influences are synthesized in Table 4 and in contrast to the study of Ozbuk and Coskun 

(2020) the retail organization in the current study is positioned in the internal environment. 

4.3.1. Competitors 

There was limited literature on influences of competitors to reduce food waste. Competitors 

turned food waste reduction practices into a competitive advantage and created incentives for 

retailers seeking success to imitate good practices such as in Cantaragiu (2019), Naidoo and 

Gasparatos (2018) and Aschemann-Witzel et al. (2016). There were retail formats looking to help 

the environment and society with non-expensive offerings of green products and surplus foods as an 

alternative to traditional supermarkets. 

4.3.2. Customers 

The influence of consumers included their shopping routines, food choices, handling and storage 

behaviors, concerns, and awareness (Teller et al., 2018; Willersinn et al., 2017; Lebersorger and 

Schneider, 2014). There is a growing body of literature on the role of consumers and the study 

identified customers engaging with retailers in food waste reduction practices. A sustainable 

relationship between retailers and consumers is key to reduce the highest amount of food waste 

which is generated in households and accounts for 53% of the overall food wastes in EU countries 

according to Chung (2019). Examples of their positive influence included consumers planning their 

shopping routines (e.g. planning meals, checking inventory, making shopping lists) which makes 

demand more predictable, helps retailers to increase accuracy of forecast and reduce over-ordering 

and excess of products, such as in Janssens et al. (2019), Schanes et al. (2018) and Mondéjar-

Jiménez et al. (2016). The greater the consumers’ knowledge of the problem of food waste, the 

more aware they were of their behavior and receptive to change, such as for better handling 

products in stores, using conservation strategies in storage and following “use by” and “best before” 

dates. According to Østergaard and Hanssen (2018), in Norway, 59.6% of consumers concerned 

about food waste, froze bread and used the toaster frequently to make dry bread edible and 

extending its shelf-life. Other ways consumers can reduce food waste is through their expression of 

preferences for supermarkets and products that were socially and environmentally friendly (e.g. 

suboptimal foods, ecological and fair-trade products), and through their demands for transparency 

in the supply chain and for help from retailers to reduce waste at home due to ethical reasons, 

economic concerns, and social pressures (Bobe and Dragomir, 2020; Aschemann-Witzel et al., 

2019; Beitzen-Heineke et al., 2017; Naidoo and Gasparatos, 2018); Evans et al., 2017; Young et al., 

2018).  

4.3.3. Suppliers 

Positive influences coming from suppliers depended on the willingness of farmers or producers 

to reduce food waste, the relationship of collaboration and coordination with retailers, flexibility in 

agreements and contracts, and efficiency in production and logistics (Moraes et al., 2020; Jensen et 

al., 2013). Jensen et al. (2013) suggested a need to change the perspective from a transactional 

relationship to a collaborative one in the supply chain. Lack of collaboration and coordination 

between suppliers and retailers was the third most cited cause of food waste in Moraes et al. (2020). 

The literature review identified various benefits from improving relationships with suppliers, such 

as willingness of producers to adapt practices, increased transparency in the supply chain, 

collaboration for educating consumers (Bobe and Dragomir, 2020; Beitzen-Heineke et al., 2017; 

Kikulwe et al., 2018), diversification of alternative markets for selling suboptimal foods (Ludwig-

Ohm et al., 2019), and improved efficiency of production. Also, tolerance in contracts within 

reasonable limits favored the reduction of waste, such as contemplating delays in harvests and 

overproduction. For example, retailers in the UK guaranteed 98% of their orders in the banana 

production (Evans et al., 2017). Also, Brancoli et al. (2019) suggested retailers should have 

accountability in take-back agreements and share financial risk of food losses with producers. 

Lastly, there were good influences in production and logistics found such as agronomical methods 
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to improve yield and preserve quality, implementation of cooling systems, reduced wholesale pack 

sizes, development of proper packaging, shortening delivery times, educating personnel for 

improving handling, avoiding overloading, improving traceability of delivery, planning appropriate 

routes and covering foods from exposure to inadequate temperatures and sunlight (Moraes et al., 

2020; Bobe and Dragomir, 2020; Brancoli et al., 2019; Kikulwe et al., 2018; Beitzen-Heineke et al., 

2017; Jensen et al., 2013). 

4.3.4. External entities 

The relationship between retailers and different actors outside the retail organization were an 

influence to reduce food waste and according to Cantaragiu (2019), the ability and willingness of 

the retailer to establish relationships with its external environment played an important role on this. 

Within this group there were pressure groups such as NGOs, the general public, local communities, 

activists (e.g. environmentalists, consumer activists, dumpster divers), the media, and influencers 

(e.g. celebrities) which could induce retailers who care about their reputation to voluntarily adopt 

practices to reduce food waste (cf. Aschemann-Witzel et al., 2016; Núñez-Cacho et al., 2018; 

Naidoo and Gasparatos, 2018; Swaffield et al., 2018) and to fulfill their sustainability commitments 

(Aschemann-Witzel et al.,2019), Other relationships found were partnerships with charities, 

international NGOs, food banks, suboptimal food traders, researchers, activists, and public policy 

makers (Young et al.; 2018; Quested et al., 2011). For example, in Kulikovskaja and Aschemann-

Witzel (2017) there were relationships between retailers, food banks and NGOs in Denmark for 

redistributing surplus food to people with limited resources. Lastly, scant literature was found for 

the establishment of industry standards for reducing food waste to cover the gap resulting from the 

lack of regulation by governments, such as in Roe et al. (2019) where industrial groups in the USA 

introduced labelling standards. 

 

4.4. Positive factors in the Internal Environment/Internal Organization  

This section discusses how the influences identified at the organization level, including 

management, operations, and marketing can contribute to the reduction of food waste. 

4.4.1. Management 

4.4.1.1. Top management role. Top managers are internal stakeholders’ whose pressure can drive 

corporate environmental behavior. They can understand the environment of the organization, adapt 

policies and processes, decide to adopt technologies and food reuse methods, and manage 

relationships across the supply chain. Also, they were key to engage food store managers’ by 

allowing flexibility, informing, and empowering them to implement strategies for food waste 

reduction in stores. Abilities of top managers to combat food waste included flexibility, visibility, 

collaboration, leadership, commitment, innovation, agility, and communication (Moraes et al., 

2019).  

4.4.1.2. Role of food store managers. Based on studies such as Cicatiello et al. (2020), Moraes et al. 

(2020), Moraes et al. (2019) and Ribeiro et al. (2019) many causes of food waste in the supply 

chain can be addressed on the individual store level by active involvement of store managers. Based 

on the fact that communication was one of the most frequent mentioned causes of food waste in the 

literature, store managers could improve communication at the store level and throughout the 

supply chain. Also, they could engage staff in stores, introduce incentives, provide training in 

prevention practices such as products handling, increase supervision and accountability, adapt 

processes and policies, and develop food waste promotions. 
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4.4.1.3. Role of policies. Making policies more flexible can reduce the food waste generated in 

stores. For instance, increasing acceptance of orders, easing quality standards and product 

specifications (Mena et al., 2014), allowing flexibility of promotions and replenishment levels to 

fluctuations in demand and deterioration rate of products, especially of perishable foods (Yang et 

al., 2017). Additionally, based on Moraes et al. (2019) and Mena et al. (2014), reducing on-shelf 

availability to optimal levels can reduce food waste generated by over-stocking which can also 

increase profits (Brancoli et al., 2019). According to Teller et al. (2018), incorporating the topic of 

food waste in guidelines and policies could increase awareness and engage store personnel with 

prevention procedures. 

4.4.1.4. Role of retailers in the supply chain. Retailers have an unprecedented power to influence 

significant reductions of food waste across the food system (Moraes et al., 2020). Retailers with a 

good corporate reputation were more easily able to convince consumers to adopt sustainable 

behaviors (Aschemann-Witzel et al., 2019). Also, they can promote trust, transparency (e.g. 

reporting food waste), collaboration initiatives and information sharing (e.g. demand data). They 

can also develop partnerships, working on solutions that benefit the whole supply chain such as 

improving the logistics network design, introducing agreed metrics and targets of sustainability in 

the supply chain and using communication channels to change customers’ behaviors. For example, 

Tesco is collaborating with partners globally to prevent food waste and developed a methodology 

for measuring the supply chain waste goals progress (Ocicka and Raźniewska, 2018). In Pulker et 

al. (2018), 22 of the 100 largest and most powerful supermarkets in the world made commitments to 

collaborate in reducing food waste in the supply chain. On the contrary, the study of Eriksson et al. 

(2017) investigating retailer-supplier contractual agreements in Sweden, concludes that “there 

seems to be a trend for higher levels of waste if the retailer bears less of the direct cost of waste”. 

4.4.1.5. Role of the retail store. Few papers studied specific retail store formats. Ribeiro et al. 

(2019) did not find a significant correlation between store size and food waste levels. However, 

Teller et al. (2018) found supermarkets and hypermarkets to have the highest potential to reduce 

food waste. Ai and Zheng (2019) indicated that studies have consistently found the ratio of food 

waste generated in supermarkets being lower than in small retailers. The study of Cicatiello et al. 

(2017) regarding food waste in a large retail store in Italy revealed that a significant amount, mainly 

of fresh produce waste, is unrecorded. There were certain non-conventional retail stores based on 

sustainable models including zero-packaging stores in Beitzen-Heineke et al. (2017), family-owned 

business in Núñez-Cacho et al. (2018), social supermarkets in Michelini et al. (2018), cooperative 

supermarkets in Ribeiro et al. (2019) and farmer markets in Aschemann-Witzel et al. (2019). 

Farmer markets were advantageous for promoting acceptance of suboptimal foods, and stores with 

an established good image were more able to convince consumers to adopt sustainable behaviors 

(Aschemann-Witzel et al., 2019).  

4.4.1.6. Ethical, financial, and reputational motivators. Care for the environment, for the 

community and the desire of some retailers for doing the 'right' thing moved them to acknowledge 

their role in the problem of food waste and expressing regret for food wasted (Goodman-Smith et 

al., 2020; Audet and Brisebois, 2019; Yngfalk, 2019; Ribeiro et al., 2019; Swaffield et al., 2018). 

Also, financial benefits including fiscal incentives, savings in operational costs and new business 

opportunities, motivated retailers to reduce food waste such as in (Goodman-Smith et al, 2020; 

Moraes et al., 2019; Sogn-Grundvag et al., 2019; Bilska et al., 2018; Duong et al., 2018; Núñez-

Cacho et al., 2018; Naidoo and Gasparatos, 2018; Swaffield et al., 2018; Evans et al., 2017; 

Eriksson et al.,2017; Bobe and Dragomir, 2010). Lastly, benefits for the organizational reputation 

including brand value, position in the market in the long term, loyalty of customers, induced 

retailers to communicate their commitments in reducing food waste among stakeholders (Cicatiello 

Jo
ur

na
l P

re
-p

ro
of



et al.,2020; Alfiero et al., 2020; Swaffield et al., 2018; Bobe and Dragomir, 2010; Goodman-Smith 

et al., 2020).  

4.4.2. Operations 

4.4.2.1. Accuracy of demand planning. Strategies for improving accuracy of demand forecasts, 

planning and ordering, are essential to reduce excess production as a large share of the food chain 

operates based on forecasts. Examples of these strategies included the implementation of data 

science solutions (Sakoda et al., 2019), demand management systems, demand history technologies 

(Moraes et al., 2020), synchronizing data and material flow (Selvaraju and Arokiasamy, 2019), and 

sharing demand and stock levels data with suppliers (Brancoli et al., 2019; Ribeiro et al., 2019; 

Ocicka and Raźniewska, 2018). 

4.4.2.2. Inventory procedures. There were practices of stock control, ordering and replenishment 

that influenced the reduction of food waste, i.e. setting adequate safety stock levels and using 

correct information of inventory levels and products’ shelf-life to reduce ordering mistakes (Wang 

et al., 2019; Akkas et al., 2019). Regarding replenishment, there were strategies of foods 

substitution in stock-out periods recommended in Duong et al. (2018). Other authors recommended 

engaging store managers and employees on correct handling and replenishment of shelves, which 

were less costly than implementing technologies of forecasting and automated replenishment 

(Ocicka and Raźniewska, 2018; Kiil et al., 2018; Moraes et al., 2019)  

4.4.2.3. Quality management. One of the most frequently mentioned strategies to reduce 

deterioration and extend shelf-life of products was to improve handling along the supply chain and 

optimize storage conditions such as cold chains (e.g., performing periodic equipment maintenance 

for refrigerated trucks, implementation of temperature control technologies), which is vital for 

perishable and fresh products (Leithner and Fikar, 2019). Other strategies included the 

implementation of quality control methods such as sensory technologies for the traceability of shelf-

life in real time, design of adequate packaging to provide protection for transport and storage in 

households, and design of adequate labelling to avoid confusion for proper handling and storage. 

4.4.2.4. Food waste disposition. The most effective method to reduce food waste is by preventing it 

entirely. Calculating food losses in stores allowed retailers to target preventive measures. Disposal 

was considered to be the last resort. Also, food waste management systems were proposed in 

several studies to prevent food waste (Teller et al., 2018; Audet and Brisebois, 2019; Leithner and 

Fikar, 2019). Recommended disposal methods of food waste were prioritized by their effectiveness 

and impact on costs. First was re-use methods (such as food donations for human consumption), 

second was recycling methods (e.g., use for animal feed or agriculture) and last, recovery methods 

(use for energy generation). Several articles proposed recovery methods for turning food waste into 

an input in supply chains, which is linked to the circular economy perspective according to Frei et 

al. (2020) and Secondi et al. (2019), and reverse logistics by Bottani et al. (2019).  

4.4.3. Marketing 

4.4.3.1. Pricing and promotions. Dynamic pricing and discounts on suboptimal foods such as when 

foods are approaching expiration date, pro-sustainability promotions such as “buy one, get one free 

later” by Tesco, promotions on smaller packs and the removal of multi-buy promotions that 

triggered over-purchase (e.g., “Buy one get one free”) were examples of marketing initiatives that 

influenced the reduction of food waste with additional benefits including increasing sales volume, 

trust, satisfaction of consumers and in some cases profitability (Chung, 2019; Zhu, 2017). Price 

reductions on products with minor defects are becoming widespread in Europe (Cicatiello et al., 
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2019). However, such strategies could reduce food waste in supermarkets while transferring waste 

to households as indicated in Brancoli et al. (2019). Therefore, this is where the educational role of 

retailers on waste management strategies at households were important.  

4.4.3.2. Communication and education. Strategies to create awareness and educate consumers could 

influence behaviours regarding food waste prevention in-store and in households (Aschemann-

Witzel et al., 2020; Cicatiello et al., 2020; Cicatiello et al., 2019; Young et al.,2018). Examples of 

these were marketing campaigns, the combination of communication channels and promotions with 

positive messages in stores, advertisements, in-store magazines, social media, emails and product 

labelling with innovative ways to display and allocate suboptimal foods on shelves. Aschemann-

Witzel et al. (2019) highlighted how pricing strategies were combined with messages of monetary 

savings and emotional appeal to pity on suboptimal foods which increased their quality perception 

and choice likelihood. In Cooremans and Geuens (2019) displaying “ugly” foods with smiling faces 

and body parts replacing abnormalities improved their acceptance. Lastly, in Pulker et al. (2018) 

four of the 100 world’s largest supermarkets committed to provide consumers in the UK with 

advice on food storage and recipes to use leftovers. 

Table 4. Factors influencing food waste reduction 

Macro-environment Microenvironment Internal 

Regulatory 

- Environmental regulations 

- Political engagement 

- Self-regulation in the industry  

Sociocultural 

- Eating habits 

- Food choices 

- Shopping routines 

- Demographic characteristics  

- Availability of time 

- Financial concerns 

Environmental/Natural 

- Natural characteristics of foods 

- Environmental impacts 

Technological 

- Methods to extend product shelf-life 

- Monitoring and communication technologies 

- Demand management technologies 

- Conversion technologies 

- Decision-making tools 

Economic 

- Level of income and development of a country 

- Periods of crisis and food shortages 

- Economic models 
 

Competitors 

- Competitive advantage in food waste 

- Non-traditional food retail formats 

Customers 

- Planning shopping routines 

- Food choices 

- Food handling and storage behaviours 

- Customers’ awareness and concerns 

Suppliers 

- Attitudes of farmers and producers 

- Collaboration between suppliers and retailers 

- Flexibility in agreements and contracts 

- Production and logistics processes 

External Entities 

- Pressure groups 

- Strategic partners 

- Industry groups 
 

Management 

- Top management role 

- Role of food store managers 

- Role of policies 

- Role of retailers in the supply chain 

- Role of the retail store 

- Ethical, financial, and reputational motivators 

Operations 

- Demand planning 

- Inventory control, ordering and replenishment  

- Quality management 

- Food waste disposition 

Marketing 

- Pricing and promotions 

- Communication and education 
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5. Conclusion 

Based on the review of 175 peer-reviewed academic articles, the present study has revealed that 

supermarkets are the most researched type of food retailer in food waste research, followed by non-

conventional retailers and grocery stores. The majority of food retail organizations that have been 

investigated are based in the United Kingdom, the United States, Italy, and Sweden, showing that 

research in this field typically focuses on organizations operating in high-income countries. Food 

retailers play an important role due to their unique position to drive food waste reduction behaviors 

in different actors in the FSC. To assist food retail organizations and stakeholders who are seeking 

to reduce food waste in the FSC, the study has identified all influences that impact the volume of 

food waste across the different stages of the FSC from a retailers’ perspective; particularly, it 

analyzed the positive influences contributing to reduce food waste. There were 44 food reduction 

factors, grouped into 12 categories, presented in Table 4. 

Approaching the topic from a combined view of two different theoretical lenses, the 

organizational theory, as discussed by Özbük and Coşkun (2020), and the Triple Bottom Line 

framework, provided the opportunity for the present study to broaden its scope, going beyond the 

limits of the supply chains and identifying food reduction factors within the wider macro-

environment under which a food retail organization operates. The macro-environment dimension of 

the organization theory yielded political, sociocultural, environmental, technological, and economic 

influences, which may exert either positive or negative effects to food waste reduction. Based on 

the mapping of the reviewed articles in the Appendix, the most addressed influences of the food 

retailers’ macro-environment are the “regulatory” and the “technological” factors concerning the 

prevention or reduction of food waste, and the “environmental” factor related to food waste 

generation. The microenvironment dimension of the food retail organization includes the influences 

of competitors, customers, suppliers and external entities. The “customers” and “suppliers” factors 

received the most attention from researchers (both positive and negative perspectives). The 

“external entities”, such as various pressure groups, strategic partners, and industry groups, were 

mainly considered as positive factors to food waste reduction. The internal environment dimension 

is classified in three types of influences, those of “management”, “operations”, and “marketing”. 

All three have received significant attention from researchers, with the former two being the most 

frequently mentioned of all factors in the literature for preventing or reducing food waste. This 

aligns with the finding of Cicatiello et al. (2020), where improved operations were perceived by 

retail store managers as the main factor in reducing food waste. 

This review highlights several sociocultural, environmental and economic factors that impact 

food waste relating to the TBL concept spanning the macro, micro and internal organizational 

environments. These factors are often interrelated, emphasizing the relevance of incorporating the 

TBL concept into food waste research. For example, the findings of this review highlight that 

achieving economic growth in developing countries could help increase investment into the 

necessary technologies and supply chain infrastructure required to reduce food waste substantially. 

Subsequently, this would help to reduce the negative environmental impacts of food waste (e.g. the 

depletion of natural resources and the contribution to climate change) and also help to address some 

of the social concerns related to food shortages and food security. The goals of food waste reduction 

intertwine with the goals of sustainable development. Hence, the TBL is an appropriate framework 

for approaching future food waste research. 

The present study attempted to expand on the work of previous systematic reviews such as those 

of Özbük and Coşkun (2020), Moraes et al. (2020), and Chkanikova and Mont (2015). The SLR 

conducted by Özbük and Coşkun (2020) analyzed 92 articles, disclosing potential causes of food 

waste at the downstream levels of the FSC and classified them into the three dimensions of the 

organizational theory. The current study repositioned the microenvironment influences of the retail 
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organization and enhanced the macro-environment influences with the “technological” factor, 

which has gained growing attention in recent years, as seen in the Appendix. The SLR performed 

by Moraes et al. (2020) investigated 54 articles published until July 2017. Their analysis mapped 

causes of food waste and reduction practices in the food retail sector and provided a categorization 

of six groups of causes based on the Ishikawa Diagram. Their approach differs widely from that of 

the present study. Nevertheless, the factors they identified are supported by the current study. The 

claim of the authors in the two studies mentioned above, stating that very few studies exist offering 

comprehensive research, such as SLR on food waste, is also confirmed by this study. Chkanikova 

and Mont (2015) stated that academic research on the various factors affecting what they refer to as 

‘Supply Chain Responsibility’ in food retail is lacking. They suggested that providing a deeper 

understanding of these factors would help assist retail businesses. Their study classified four major 

groups of external factors that exert pressure on food retailers, based on the taxonomy of 

institutional factors. Whilst the aforementioned study focuses solely on external factors, the present 

work expands upon this and provides a comprehensive classification covering the influences on 

food waste existing in the three dimensions of the retail organization.  

One of the most notable developments during the deployment of this study was the recent 

pandemic. Borsellino et al. (2020) and Lombardi and Costantino (2020) presented the influences of 

food waste on the food retail chain in the context of Covid-19. Borsellino et al. (2020) identified a 

substantial reduction in food waste during the Covid-19 pandemic. The changes in the food retail 

industry that arose from the pandemic present an opportunity to transform the current structure to a 

more sustainable FSC, as noted (section 4.2.5 – economic influences) due to changes in behaviors, 

(online) ordering, and (home) deliveries. A more recent study conducted by Huang et al. (2021) 

provided a systematic review focusing on reported retail food waste practices and developed a 

framework based on five approaches, namely, repositioning, reallocating, reacting, re-engineering 

and relating. Those approaches are translated into retailers’ mitigation activities of food waste such 

as reduce, reuse, recycle, recover for energy, and disposal (Huang et al., 2021). These are positioned 

under the umbrella of the internal category, more specifically, in the operations (section 4.4.2.4 – 

food waste disposition) and marketing factor classification (section 4.4.3.1 - pricing and 

promotions), and the microenvironment category such as the supplier factor classification (section 

4.3.3 – suppliers) of the present study. 

The study contributes to the food waste body of knowledge and to the wider academic literature 

of sustainable food supply chains and retailers’ perspectives on food waste. It combines 

organizational theory and the TBL in the analysis and unification of studies with a methodology 

that amalgamates the three macro-stages and the PRISMA statement for reporting the systematic 

review. The range of the food waste influential factors identified in the study can provide a valuable 

guide for practitioners and decision makers in the food industry as it covers the whole spectrum of 

the related entities and activities of the retailers’ organizational environment.  

6.1. Areas for future research and limitations of the study 

One of the main purposes of a systematic literature review is to highlight avenues for future 

research. The present work has highlighted several lesser explored areas related to the retailer 

perspective of food waste and lays a foundation for future research in the area. In the Appendix, it 

can be observed that the least researched areas (fewer publications) are the influence of competitors 

in the microenvironment and the economic influences in the macro-environment. 

Consumer demand for online food retail has significantly increased due to the Covid-19 

pandemic which has accelerated the adoption of the supporting technologies. The literature 

reviewed for this study suggests that technology is far more likely to aid in the reduction of food 

waste than it is to cause it (see Appendix). Further research is needed to understand how this new 

wave of technological development impacts food waste. This is likely to be a particularly important 
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stream of food waste research, given that it focuses on the influence that food retailers can have on 

consumer behaviour. For example, an interesting avenue for future research could be the 

examination of whether online food retailers can use technology to help reduce household food 

waste. As previously highlighted, this is known to be one of the biggest causes of food waste in the 

supply chain. Furthermore, the examination of the impacts of increased online food retail and 

investment in supporting technologies upstream in the FSC could also deliver valuable insights. 

Investment in Artificial Intelligence systems, Internet of Things capabilities, and Big Data 

Management is likely to have increased with the recent changes in consumer behaviour (switch to 

online retail habits). The impact of this is likely to be improved demand planning and inventory 

management and therefore it would be useful to know the subsequent impact this may have on food 

waste.  

The food waste factors identified in this work were gathered from studies that mainly focused on 

retail organizations and supply chains operating in high-income countries. The current research can 

be extended by comparing literature findings from studies conducted in different countries or 

regions. Similarly, significant insights could be obtained by comparing literature findings across 

studies conducted on the different types of retail stores. From a quantitative point of view, the 

research can be extended by investigating the relationships and interactions between the factors 

across and within the three dimensions of the retail organization. Quantitative studies could help to 

unveil relevant correlations of the identified food waste factors. A deeper understanding of this 

could help to support managerial decisions toward reducing food waste across all dimensions.  

The recommendations detailed above are proposed in response to some of the identified 

limitations in this present study. These are as follows:  

 Only articles that were published between the years 2010 to 2020 were included in the 

review. 

 Articles were searched in two, albeit broad and popular bibliographical databases (Scopus 

and Web of Science), with the possibility of some important studies in other databases being 

excluded. 

 The qualitative nature of the research always entails the risk of the authors’ subjective 

biases in the selection of the publications during the screening stage, the analysis of the data, and 

the reporting of the results. 

 The exclusion of all non-refereed academic articles such as grey literature and sustainability 

reports issued by retail organizations are important sources that could have provided insightful 

supplementary information to the topic. 

 The study analyzed the findings of articles that concentrated mainly on developed 

economies due to the very limited research on developing and underdeveloped ones, thus, it can 

be considered biased.  

In the Appendix, the articles are categorized according to two criteria. First, they are categorized 

horizontally according to the corresponding type of influence based on the three environments of 

the retail organization. Second, they are categorized into columns according to the main focus of the 

article. The influences studied in-depth are colored in blue, while the influences not covered in any 

depth, are colored in yellow. The table helps to identify opportunities for further research, such as 

the influence of competitors in the microenvironment and the economic influences in the macro-

environment.  
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DIMENSION 

Articles addressing 

influences that 

prevent/reduce food waste 

Articles addressing both 

positive and negative 

influences of food waste  

Articles addressing 

influences generating food 

waste 

  

        

M
A

C
R

O
E

N
V

IR
O

N
M

E
N

T
 

Regulatory 

Borsellino et al. (2020), 

Lombardi and Costantino 

(2020), Maye et al. (2019), 

Sedlmeier et al. (2019), 

Ocicka and Raźniewska 

(2018), Kazimierowicz (2018), 

Liberti et al. (2018), Naidoo 

and Gasparatos (2018), 

Núñez-Cacho et al. (2018), 

Vitale et al. (2018), Beitzen-

Heineke et al. (2017), 

Campbell et al. (2017), Lee 

and Tongarlak (2017), 

Tostivint et al. (2017), 

Kornfeld (2014), Quested et 

al. (2011) 

Burek and Nutter (2020), Moraes 

et al. (2020), Goodman-Smith et 

al. (2020), Wielicka-Regulska, 

A. (2020), Audet and Brisebois 

(2019), Roe et al. (2019),  Ng et 

al. (2019), Xue et al. (2019), 

Bilska et al. (2018), Swaffield et 

al. (2018), Svanes et al. (2019), 

Young et al. (2018), Schanes et 

al. (2018), Evans et al. (2017), 

Gollnhofer and Schouten (2017), 

Ghosh et al. (2016), Pacilly et al. 

(2016), Rajagopal and Bansal 

(2015), Willersinn et al. (2015), 

Evans-Cowley and Arroyo-

Rodríguez (2013), Bobe and 

Dragomir (2010). 

Finlayson (2018), Porter et al. 

(2018), Kumar (2014) 

Sociocultural 

Borsellino et al. (2020), 

Goodman-Smith et al. (2020), 

Campbell et al. (2017) 

Wielicka-Regulska, A. (2020), 

Ai and Zheng (2019), 

Aschemann-Witzel et al. (2019), 

Bravi et al. (2019), Ghinea and 

Ghiuta (2019), Janssens et al. 

(2019), Moran et al. (2019), 

Cooper et al. (2018), Kikulwe et 

al. (2018), Østergaard and 

Hanssen (2018), Schanes et al. 

(2018), Filipová et al. (2017), 

Soma (2017), Ghosh et al. 

(2016), Kc et al. (2016), 

Mondéjar-Jiménez et al. (2016), 

Willersinn et al. (2015), Marx‐

Pienaar and Erasmus (2014), 

Evans-Cowley and Arroyo-

Rodríguez (2013), Garnett 

(2013), Koivupuro et al. (2012), 

Quested et al. (2011). 

Moraes et al. (2020), Horton 

et al. (2019), Ng et al. (2019), 

Rajagopal and Bansal (2015), 

Katajajuuri et al. (2014), 

Environmental Goodman-Smith et al. (2020),  

Moraes et al. (2020), Horton et 

al. (2019), Svanes et al. (2019), 

Xue et al. (2019), Cooper et al. 

(2018), Duong et al. (2018), 

Espinoza and Azapagic (2018), 

Ghosh et al. (2016), Pacilly et al. 

(2016), Eberle and Fels (2016),  

Rajagopal and Bansal (2015), 

Scholz et al. (2015), Garnett 

(2013) 

Aschemann-Witzel et al. 

(2020), Audet and Brisebois 

(2019), Bilska et al. (2020), 

Cicatiello et al. (2019), 

Moraes et al. (2019), Ludwig-

Ohm et al. (2019), Ribeiro et 

al. (2019), Selvaraju and 

Arokiasamy (2019), Bilska et 

al. (2018), Finlayson (2018), 

Huang et al. (2018), Kiil et al. 

(2018), Le Roux et al (2018), 

Scherhaufer et al. (2018), 

Young et al. (2018), Beitzen-

Heineke et al. (2017), Gautam 

et al. (2017), Hadawey et al. 

(2017), Yang et al. (2017), 

Vinyes et al. (2017), Cicatiello 

et al. (2016), Buzby et al. 

(2015), Katajajuuri et al. 

(2014), Mena et al. (2014), 
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Eriksson et al. (2014), Venkat 

(2011), Quested et al. (2011), 

White et al. (2011),  

Economic 

Borrello et al. (2020), 

Borsellino et al. (2020), 

Secondi et al. (2019), Liberti 

et al. (2018), Núñez-Cacho et 

al. (2018), Borrello et al. 

(2017) 

Burek and Nutter (2020), Maye 

et al. (2019), Gautam et al. 

(2017), Ghosh et al. (2016), 

Buzby et al. (2015), Kc et al. 

(2016), Evans-Cowley and 

Arroyo-Rodríguez (2013), 

Jensen et al. (2013), Koivupuro 

et al. (2012). 

Venkat (2011) 

Technological 

Mozos et al. (2020), López-

Gómez et al. (2020), Mullick 

et al. (2020), Olson et al. 

(2020), Pateman et al. (2020), 

Das (2019), Duret et al. 

(2019), Leithner and Fikar 

(2019), Ludwig-Ohm et al. 

(2019), Sakoda et al. (2019), 

Ng et al. (2019), Fabbri et al. 

(2018), Kiil et al. (2018), 

Liberti et al. (2018), Michelini 

et al. (2018), Schanes et al. 

(2018), Díaz et al. (2017), 

Fancello et al. (2017), Horton 

et al. (2017), Plazzotta et al. 

(2017), Yang et al. (2017), 

Mondello et al. (2017), Zhu 

(2017), Bortolini et al. (2016), 

Evans (2015), Girotto et al. 

(2015), Verghese et al. (2015), 

Wang et al. (2010). 

Moraes et al. (2020), Venkatesh 

et al. (2018), Vitale et al. (2018), 

Gautam et al. (2017), Kowalczyk 

et al. (2017), Ghosh et al. (2016), 

Soysal et al. (2015), Willersinn 

et al. (2015), Jensen et al. (2013). 

Heard and Miller (2019), 

Alamar et al. (2018), 

Redlingshöfer et al. (2017), 

Kumar (2014). Lebersorger 

and Schneider (2014) 

          
M
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R

O
E

N
V
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O

N
M

E
N
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Competitors 

Alfiero et al. (2020), 

Sedlmeier et al. (2019), 

Naidoo and Gasparatos 

(2018), Ocicka and 

Raźniewska (2018), Beitzen-

Heineke et al. (2017), 

Aschemann-Witzel et al. 

(2016) 

Aschemann-Witzel et al. (2019), 

Kornfeld (2014), Audet and 

Brisebois (2019) 

Moraes et al. (2020), Ribeiro 

et al. (2018) 
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Customers 

Borsellino et al. (2020), 

Gollnhofer et al. (2019), Yuan 

et al. (2019), Huang et al. 

(2018), Naidoo and 

Gasparatos (2018), Ocicka and 

Raźniewska (2018), Young et 

al. (2018) 

Aschemann-Witzel et al. (2020), 

Borrello et al. (2020), Brščić 

(2020), Goodman-Smith et al. 

(2020), Vittuari et al. (2020), 

Mullick et al. (2020), Wielicka-

Regulska, A. (2020), 

Aschemann-Witzel et al. (2019), 

Bravi et al. (2019), Chung 

(2019), Cicatiello et al. (2019), 

Cooremans and Geuens (2019), 

Ghinea and Ghiuta (2019), 

Horton et al. (2019), Janssens et 

al. (2019), Moran et al. (2019), 

Reynolds et al. (2019), Svanes et 

al. (2019), Cooper et al. (2018), 

Finlayson (2018), Porter et al. 

(2018), Østergaard and Hanssen 

(2018), Schanes et al. (2018), 

Welch et al. (2018), Aschemann-

Witzel et al. (2017), Bhatt et al. 

(2017), Beitzen-Heineke et al. 

(2017), Belavina et al. (2017), 

Borrello et al. (2017), Evans et 

al. (2017), Gollnhofer and 

Schouten (2017), Rohm et al. 

(2017), Willersinn et al (2017), 

Aschemann-Witzel et al. (2016), 

Cicatiello et al. (2016), 

Mondéjar-Jiménez et al. (2016), 

Ratinger et al. (2016), 

Aschemann-Witzel et al. (2015), 

Blanke (2015), Marx‐Pienaar 

and Erasmus (2014), Koivupuro 

et al. (2012), Quested et al. 

(2011). 

Moraes et al. (2020), Audet 

and Brisebois (2019), Brancoli 

et al. (2019), Leithner and 

Fikar (2019), Ribeiro et al. 

(2019), Sakoda et al. (2019), 

Selvaraju and Arokiasamy 

(2019), Yngfalk (2019), 

Duong et al. (2018), Kiil et al. 

(2018), De Hooge et al. 

(2017), Eriksson et al. (2016), 

Ghosh et al. (2016), Buzby et 

al. (2015), Rajagopal and 

Bansal (2015), Willersinn et 

al. (2015), Tjärnemo and 

Södahl (2015), Eriksson et al. 

(2014) 

Suppliers 

Akkaş and Sahoo (2020), 

Alfiero et al. (2020), Leithner 

and Fikar (2019), Huang et al. 

(2018), Kiil et al. (2018), 

Núñez-Cacho et al. (2018), 

Ocicka and Raźniewska 

(2018), Peira et al. (2018),  

Zheng et al. (2017), Bortolini 

et al. (2016) 

Moraes et al. (2020), Akkas et al. 

(2019), Brancoli et al. (2019), 

Moraes et al. (2019), Horton et 

al. (2019), Ludwig-Ohm et al. 

(2019), Ribeiro et al. (2019), 

Secondi et al. (2019), Svanes et 

al. (2019), Duong et al. (2018), 

Kikulwe et al. (2018), Porter et 

al. (2018), Beausang et al. 

(2017), Beitzen-Heineke et al. 

(2017), Evans et al. (2017), 

Espinoza and Azapagic (2018), 

Gautam et al. (2017), Le Roux et 

al (2018), Tostivint et al. (2017), 

Zhu (2017), Aschemann-Witzel 

et al. (2016), Cicatiello et al. 

(2016), Pacilly et al. (2016), 

Blanke (2015), Soysal et al. 

(2015), Verghese et al. (2015), 

Eriksson et al. (2014), Mena et 

al. (2014) 

Bilska et al. (2018), Ribeiro et 

al. (2018), Dome and Prusty 

(2017), Eriksson et al. (2017), 

Kulikovskaja and Aschemann-

Witzel (2017), Redlingshöfer 

et al. (2017), Ghosh et al. 

(2016), Love et al. (2015), 

Buzby et al. (2015), White et 

al. (2011), Kumar (2014) 
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External 

Entities 

Lombardi and Costantino 

(2020), Sundgren, C. (2020), 

Aschemann-Witzel et al. 

(2019),  Aschemann-Witzel et 

al. (2017), Brancoli et al. 

(2019), Craig (2019), Das 

(2019), Tikka (2019), 

Wikström et al. (2019), Liberti 

et al. (2018), Michelini et al. 

(2018), Naidoo and 

Gasparatos (2018), Núñez-

Cacho et al. (2018), Ocicka 

and Raźniewska (2018), 

Ribeiro et al. (2018), Young et 

al. (2018),  Beitzen-Heineke et 

al. (2017), Gollnhofer (2017)a, 

Gollnhofer (2017)b, 

Kulikovskaja and Aschemann-

Witzel (2017), Buzby et al. 

(2015), Evans (2015), 

Eriksson et al. (2014), 

Lindeman (2012), Quested et 

al. (2011),  

Bergström et al. (2020), Moraes 

et al. (2020), Goodman-Smith et 

al. (2020), Ai and Zheng (2019), 

Bilska et al. (2018), Swaffield et 

al. (2018), Evans et al. (2017), 

Gollnhofer and Schouten (2017), 

Ghosh et al. (2016), Warshawsky 

(2016), White et al. (2011), 

Evans-Cowley and Arroyo-

Rodríguez (2013), Phillips et al. 

(2013). 
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T

E
R

N
A

L
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N
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T
 

Management 

Borrello et al. (2020), 

Bergström et al. (2020), Ai 

and Zheng (2019), Sedlmeier 

et al. (2019), Leithner and 

Fikar (2019), Wu et al. (2019), 

Duong et al. (2018), Huang et 

al. (2018), Michelini et al. 

(2018), Naidoo and 

Gasparatos (2018), Núñez-

Cacho et al. (2018), Ocicka 

and Raźniewska (2018), 

Aschemann-Witzel et al. 

(2017), Beitzen-Heineke et al. 

(2017), Cicatiello et al. (2017), 

Gollnhofer (2017)a, 

Gollnhofer (2017)b, 

Kulikovskaja and Aschemann-

Witzel (2017), Zheng et al. 

(2017), Eriksson et al. (2016), 

Evans (2015), Potts Dawson 

(2011), Bobe and Dragomir 

(2010) 

Alfiero et al. (2020), Brščić 

(2020), Cicatiello et al. (2020), 

Moraes et al. (2020), Goodman-

Smith et al. (2020), Audet and 

Brisebois (2019), Cicatiello et al. 

(2019),  Moraes et al. (2019), 

Ludwig-Ohm et al. (2019), 

Ribeiro et al. (2019), Sakoda et 

al. (2019), Svanes et al. (2019), 

Wang et al. (2019), Wikström et 

al. (2019), Bilska et al. (2018), 

Le Roux et al (2018), Porter et 

al. (2018), Ribeiro et al. (2018), 

Swaffield et al. (2018), Welch et 

al. (2018), Belavina et al. (2017), 

Eriksson et al. (2017), 

Gollnhofer and Schouten (2017), 

Tostivint et al. (2017), Yang et 

al. (2017), Zhu (2017), 

Aschemann-Witzel et al. (2016), 

Ghosh et al. (2016), Warshawsky 

(2016), Aschemann-Witzel et al. 

(2015), Tjärnemo and Södahl 

(2015), Mena et al. (2014) 

Tanios et al. (2020), Ghosh 

and Eriksson (2019), Horton 

et al. (2019), Roe et al. (2019), 

Yngfalk (2019), Kiil et al. 

(2018), Peira et al. (2018), 

Young et al. (2018), Kato et 

al. (2017), Dome and Prusty 

(2017), Fiore et al. (2015), 

Willersinn et al. (2015), White 

et al. (2011). 

Operations 

Alfiero et al. (2020), 

Bergström et al. (2020), 

Sundgren, C. (2020), Ai and 

Zheng (2019), Bottani et al. 

(2019), Leithner and Fikar 

(2019), Ludwig-Ohm et al. 

(2019), Wu et al. (2019), 

Duret et al. (2019), Ng et al. 

(2019), Cooper et al. (2018), 

Michelini et al. (2018), Moult 

et al. (2018), Naidoo and 

Gasparatos (2018), Ocicka and 

Raźniewska (2018), 

Aschemann-Witzel et al. 

Akkas et al. (2019), Moraes et al. 

(2020), Goodman-Smith et al. 

(2020), Brancoli et al. (2019), 

Cicatiello et al. (2019), Moraes 

et al. (2019), Horton et al. 

(2019), Ribeiro et al. (2019), 

Sakoda et al. (2019), Sedlmeier 

et al. (2019), Selvaraju and 

Arokiasamy (2019), Secondi et 

al. (2019), Svanes et al. (2019), 

Wang et al. (2019), Xue et al. 

(2019), Wikström et al. (2019), 

Bilska et al. (2018), Duong et al. 

(2018), Finlayson (2018), Vitale 

Burek and Nutter (2020), 

Tanios et al. (2020), Audet 

and Brisebois (2019), Kiil et 

al. (2018), Managa et al. 

(2018), Dome and Prusty 

(2017), Hadawey et al. (2017), 

Kato et al. (2017), Tostivint et 

al. (2017), Buzby et al. (2015), 

Lebersorger and Schneider 

(2014), Nunes et al. (2011). 
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(2017),  Cicatiello et al. 

(2017), Eriksson and 

Spångberg (2017), Fancello et 

al. (2017), Kulikovskaja and 

Aschemann-Witzel (2017), 

Mondello et al. (2017), 

Eriksson et al. (2016), Quested 

et al. (2011) 

et al. (2018), Le Roux et al 

(2018),  Beitzen-Heineke et al. 

(2017), Yang et al. (2017), Zhu 

(2017), Cicatiello et al. (2016), 

Ghosh et al. (2016), Warshawsky 

(2016), Rajagopal and Bansal 

(2015), Blanke (2015), Soysal et 

al. (2015), Verghese et al. 

(2015), Eriksson et al. (2014), 

Mena et al. (2014). 

Marketing 

Moraes et al. (2020), 

Goodman-Smith et al. (2020), 

Mullick et al. (2020), Chung 

(2019), Cooremans and 

Geuens (2019), Reynolds et al. 

(2019), Cooper et al. (2018), 

Finlayson (2018), Ocicka and 

Raźniewska (2018), Young et 

al. (2018), Aschemann-Witzel 

et al. (2017), Gollnhofer 

(2017)a, Kulikovskaja and 

Aschemann-Witzel (2017), 

Quested et al. (2011) 

Aschemann-Witzel et al. (2020), 

Aschemann-Witzel et al. (2019), 

Ribeiro et al. (2019), Bilska et al. 

(2018), Cooper et al. (2018), 

Yang et al. (2017), Young et al. 

(2017), Zhu (2017), Aschemann-

Witzel et al. (2016), Ghosh et al. 

(2016), Aschemann-Witzel et al. 

(2015), Tjärnemo and Södahl 

(2015), Mena et al. (2014) 

Horton et al. (2019), Selvaraju 

and Arokiasamy (2019), 

Yngfalk (2019), Mondéjar-

Jiménez et al. (2016), Buzby 

et al. (2015), Fiore et al. 

(2015). 
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Highlights 

 Food waste in the supply chain is rarely examined from a retailer perpective 

 Food retailers occupy a unique position to drive other members across the supply chain to 
reduce food waste  

 There 44 recognisable factors that can influence food waste, grouped into 12 categories. 
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