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Abstract: Food waste is a growing sustainability challenge for companies
operating in the food services sector in developed countries. In this study, we
examine how platform-based business models for food waste reduction can
contribute to sustainability. We draw from the literature on business
sustainability, sustainable business models (SBMs), and digital platforms,
scrutinising two real-life business cases that provide digital services that help
food service companies to reduce their food waste. Our findings identify the
value network (user, producer, and support networks) and sustainable value
proposition (economic, environmental, and social dimensions) as key elements
for addressing sustainability in platform-based businesses. The study
contributes to the SBM literature by developing an empirical and systemic
understanding of platform-based SBMs. The cases illustrate that these SBMs
have the potential to contribute to sustainability through scalability and
attractiveness. From a managerial standpoint, the study offers companies
insights into how to develop sustainability in their business operations.
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1 Introduction

Food waste, simply defined as edible food lost during al stages of food production and
consumption (Baron et al., 2018; Ostergren et a., 2014), is a pressing sustainability
challenge and a ‘wicked problem’ (Nérvénen et a., 2019). Globally, one-third of food
produced for human nutrition is lost or wasted, amounting to about 1.3 billion tonnes per
year (FAO, 2011). The carbon footprint of food waste is about 4.4 Gt CO, eq per year,
nearly equalling road transport emissions (FAO, 2015). The direct cost of food waste is
estimated to be USD 1 ftrillion each year (FAO, 2017). While food waste occurs
throughout all phases of the food supply chain in developed countries, the later stages
(i.e., households) contribute the most waste (e.g., Parfitt et al., 2010; Priefer et a., 2016;
Stenmarck et al., 2016). Recent research has started to focus on the emergence of food
waste in the food services sector — that is, restaurants, cafés, and canteens, as well as
catering and accommodation services (Betz et al., 2015; Heikkila et a., 2016;
Papargyropoulou et al., 2016; Pirani and Arafat, 2016; Silvennoinen et al., 2015). For
example, Marthinsen et a. (2012) estimated that the hospitality sector in the four Nordic
countries (Denmark, Finland, Norway and Sweden) generates 680,000 tonnes of food
waste annually, of which 456,000 tonnesis avoidable.

This study addresses food waste reduction in food services in Finland and seeks to
answer the following research question: How can platform-based business models for
food waste reduction contribute to sustainability? The study builds upon the literature on
business sustainability, sustainable business models (SBMs), and digital platforms.
The business sustainability literature highlights how companies can contribute to
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societal-level sustainability objectives by integrating economic, environmental, and social
aims while balancing the various stakeholder interests involved in their operations
(Bansal, 2002; Dyllick and Hockerts, 2002; Hahn et ., 2015; Horisch et a., 2014). The
growing body of literature on SBMs — aso referred to as business models for
sustainability (Abdelkafi and Téauscher, 2016; Schaltegger et al., 2016) or green business
models (Beltramello et al., 2013; Hggevold, 2011; Sommer, 2012) — investigates
possibilities for utilising the business model concept to incorporate sustainability into a
company’s value creation and value capture logics (L tideke-Freund and Dembek, 2017).
Previous research on SBMs has presented frameworks for categorising SBMs and
conceptuaising different elements (Abdelkafi and Tauscher, 2016; Bocken et al., 2014;
Schaltegger et al., 2016). However, empirical research on SBMsin general (Gauthier and
Gilomen, 2016; Roome and Louche, 2016) and food waste reduction in particular
remains scarce (for an exception, see Ribeiro et al., 2018).

Furthermore, to identify solutions to the increasing food waste problem, food service
companies have started to explore the possibilities offered by digitalisation. Digital
platforms (such as online applications and internal reporting and measurement systems)
provide numerous opportunities, including the more efficient use of various natural
resources and methods of diminishing waste-related costs (Marthinsen et al., 2012,
Mattila et al., 2018). However, empirical studies on digital platforms remain scarce
because the issue is new, and it is difficult to obtain the relevant data (Schor and
Attwood-Charles, 2017). These two gaps in the literature — the lack of empirical studies
on both SBMs and digital platforms — are the impetus for this study.

We present a qualitative, multiple-case study of two Finnish digital platforms that
tackle the problem of food waste in food services by facilitating transactions between
individuals and organisations. The first is the Havikkimestari application, hereafter called
Waste Master (the unofficial trandlation of the authors). Waste Master aims to reduce
food waste in all three phases of the service (kitchen, serving, and plate waste) and
focuses on producing data on internal processes. The second application is ResQ Club,
which offers an alternative outlet for surplus food on a digital platform that connects
consumers and restaurants, thus specificaly tackling serving waste. The generated
qualitative research data are composed of interviews, documents, and Y ouTube videos.
The findings of the analysis identify the value network and sustainable value proposition
as key elements for addressing sustainability in platform-based business models in food
services.

Utilising the three aforementioned streams of literature (business sustainability,
SBMs, and digital platforms) and two real-life business cases, the study makes the
following contributions to the SBM literature. First, it increases the empirica and
systemic understanding of platform-based SBMs, which have remained an
under-investigated research area. We argue that the value network and value proposition
are the key elements through which sustainability is addressed in the platform-based
business models for food waste reduction. Second, our cases demonstrate that
platform-based SBMs have the potential to contribute to sustainability in society. This
study concludes that platform-based SBMs can increase social and intergenerational
justice by reducing or preventing food waste and by providing long-term solutions that
are attractive, scalable, and transferable to other contexts and issues.

First, the article discusses the literature on sustainable development and business
sustainability, SBMs, and digital platforms to provide the conceptual groundwork for the
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study. Second, we explain the research context, cases, and generated data, as well as the
process of data analysis and interpretation. Third, we present the findings on value
networks and sustainable value propositions. Finaly, there is a discussion of the findings
and conclusions, as well as the limitations of the study and its future research paths.

2 Theoretical framework

2.1 Sustainable development and business sustainability

Sustainable development is commonly defined as development that “meets the needs of
the present without compromising the ability of future generations to meet their own
needs’ [WCED, (1987), p.g]. Typically, sustainability is conceptualised according to
three dimensions. economic and socia development, and environmental protection
(United Nations, 2002). Accordingly, business sustainability can be defined as “meeting
the needs of afirm's direct and indirect stakeholders (such as shareholders, employees,
pressure groups, communities, etc.), without compromising the ability to meet the needs
of future stakeholders aswell” [Dyllick and Hockerts, (2002), p.131].

Business sustainability is based on three premises (e.g., Bansal and Song, 2017; Hahn
et a., 2015). First, sustainability means pursuing economic, environmental, and social
dimensions simultaneously. In business, instrumental logic and the economic dimension
are often prioritised. Situations in which tensions exist regarding how to best align social
or environmental aspects with economic goals are often dismissed. Disregarding these
tensions is problematic because it fosters the typically instrumental win-win logic and
business-as-usual practices that are inevitably limited in pursuing sustainability (Hahn
et al., 2010). Thus, addressing sustainability requires the acceptance of tensions and
uncertainty (Hahn et al., 2015).

Second, sustainability emphasises intergenerational fairness and desirable outcomes
at the societal level. Sustainable development is a societal and system-level concept that
addresses the sustainability of socia systems in terms of economic, environmental, and
socia well-being and development (Bansal, 2002; Dyllick and Hockerts, 2002). Thus,
business sustainability considers companies as drivers and enablers of sustainable
development within society because they have the resources to do so. The am of
business sustainability, therefore, is for companies to contribute to societal-level
objectives and achieve sustainable organisational outcomes (Bansal, 2002; Bansal and
DesJardine, 2014). The intergenerational perspective denotes that the economic,
environmental, and social dimensions need to be balanced over time (Bansal and
DesJardine, 2014), and it values long-term solutions and benefits over short-term returns.

Third, sustainability includes the recognition and balancing of various and even
conflicting stakeholder interests (Hahn et al., 2015; Horisch et al., 2014). In the context
of sustainability management, the aim is to foster sustainability as a key value and a
common interest in stakeholder collaboration. This requires the enhancement of the
stakeholders' sustainability interests and the identification of common interests (Horisch
et al., 2014). However, compromise and even trade-offs are inevitable in these processes
(Sharma and Kearins, 2011). Horisch et al. (2014) noted that focusing on the ways in
which trade-offs can be overcome is more purposeful than avoiding conflicts in the first
place.
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2.2 Sustainable business models

A growing body of research on SBMs has sought to transform the traditional view of
business models by emphasising the multiple opportunities for combining economic
profitability with social and environmental value creation (e.g., Boons et al., 2013;
Lideke-Freund and Dembek, 2017; Schaltegger et a., 2012; Schaltegger et al., 2016).
SBM research includes studies on business model patterns and archetypes (Abdelkafi
et a., 2013; Bocken et a., 2014). For instance, Bocken et a. (2014) categorised eight
SBM archetypes within three broader groupings. technological (material energy
efficiency maximisation, value creation from ‘waste’ and renewables, and natura
processes substitution), social (delivery of functionality rather than ownership,
stewardship role adoption, and sufficiency encouragement), and organisational
(societal/environmental repurpose and scale-up solutions development). Furthermore,
previous research has focused on the interconnections between sustainability strategy and
business models (Schaltegger et al., 2012; Schaltegger et a., 2016). This stream of
research highlights how these models incorporate and balance environmental, social, and
economic aims, alongside the view that sustainability is a strategy and not an addition to
strategy (Schaltegger et al., 2016). In addition, previous research has suggested that
technological innovation alone cannot address sustainability, because it is a systemic and
multilayered issue (Geels, 2010).
In this paper, we adopt the following definition of the SBM:

A business model for sustainability helps describing, analysing, managing, and
communicating (i) a company’s sustainable value proposition to its customers,
and all other stakeholders, (ii) how it creates and delivers this value, (iii) and
how it captures economic value while maintaining or regenerating natural,
social, and economic capital beyond its organizational boundaries. [ Schaltegger
etal., (2016), p.6]

This definition emphasises that sustainability is an integral part of a company’s value
creation and capture logics. It expands the traditional, firm-centric business model
perspective by focusing on stakeholders, such as investors, managers, employees, and
customers.

Furthermore, the previous literature has presented the core elements of an SBM
(Abdelkafi and Tauscher, 2016; Boons and Ldeke-Freund, 2013; Schaltegger et a.,
2016). The first core element is a sustainable value proposition, which concerns the value
exchange relationships between a company, its customers, and other stakeholders
(Schaltegger et a., 2016). Within the SBM, this means that companies provide
environmental, social, and economic value through their offerings (Boons and
L iideke-Freund, 2013). The second core element is the business infrastructure (upstream
relationships, i.e., suppliers), and the third is the customer interface (downstream
relationships, i.e., customers) (Boons and Lideke-Freund, 2013). Previous research has
argued that sustainability principles should be integrated into both production and
consumption networks (Lacoste, 2016). Companies can no longer act alone or are
incapable of addressing sustainability issues by themselves. Instead, they are
interdependent, which shapes their activities, performances, and sustainability (Loorbach
et a., 2010). The fourth core element is the financial model distributing the economic
costs and benefits (equitably) among the actors involved (Boons and L tideke-Freund,
2013) while contributing to sustainability in society (Schaltegger et al., 2016).
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2.3 Digital platforms

Digital platforms, which emerge from and are supported by technology, interacting
organisations, and individuals (Gawer, 2014; Gawer and Cusumano, 2014), are closely
connected with business models as a novel context for opportunity discovery, business
model shaping, and competition (Teece, 2009). Previous research on platforms was
developed from the perspectives of management and organisation (platforms as
technological designs) and economics (platforms as vehicles for structuring markets and
influencing transactions) (for areview, see Gawer, 2014). Efforts have also been made to
integrate these two views. Gawer (2014), for instance, proposed that platforms should be
seen as evolving (meta-)organisations that join and coordinate actors, create value by
utilising economies of scope in supply and/or in demand, and include a core-periphery
structure. In this respect, Gawer (2014) located and distinguished platforms within three
broader settings: within firms (internal platforms involving one company, closed
interfaces), across supply chains (supply chain platforms involving an assembler and
suppliers, selectively open interfaces), and across industry ecosystems (industry
platforms involving a platform leader and complementors, open interfaces).

This study focuses on the levels of firms and supply chains and, more specifically, on
digita platforms as transaction platforms (Evans and Gawer, 2016). Well-known
examples of transaction platforms are Uber, Airbnb, eBay, and Netflix. Previous business
sustainability research has shown that transaction platforms such as Airbnb foster
sustainability in terms of social connections but might simultaneously have unsustainable
elements — for example, the promotion of air travel and inequalities, such as racia
discrimination (Schor and Attwood-Charles, 2017). Here, we focus on two digital
platforms that facilitate transactions between different actors (individuals and
organisations) to reduce food waste in food services.

3 Methodology

3.1 Research context and cases

Our study focuses on the reduction of food waste within food services. In Finland, where
this study was conducted, total food waste varies between 19% and 27% of al food
prepared, depending on the type of food service (Silvennoinen et a., 2015). It has been
estimated that in Finland, this amounts to 75-85 million kilograms of avoidable food
waste per year or 14-16 kilograms per year per capita (Katajgjuuri et al., 2014). Food
waste emerges in three phases in food services: as kitchen, serving, and plate waste
(Silvennoinen et al., 2015). First, during cooking and food preparation, food waste occurs
in the kitchen, for example, due to spoilage or incorrect preparation. Second, serving
waste occurs when food is aready cooked and prepared but never reaches customers
plates. This happens, for example, due to the overproduction of food, especially at
self-service buffet restaurants. Serving waste has been identified in severa studies as the
main source of avoidable food waste (Betz et al., 2015; Eriksson et al., 2017; Pirani and
Arafat, 2016; Silvennoinen et al., 2015). Finaly, plate waste emerges when customers
leave food uneaten.

We adopted a qualitative, multiple-case study research design (Eriksson and
Kovalainen, 2016; Stake, 2005), thereby enabling us to identify the key elements of the
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platform-based business models. We chose two real-life Finnish business cases that aim
to reduce food waste in food services with the help of digital platforms. Waste Master
and ResQ Club. These businesses are well known and established in Finland. They were
selected because we expected them to provide an opportunity for us to acquire extensive
knowledge of this research phenomenon (Stake, 2005).

The Waste Master application helps to reduce food waste by improving internal
processes in food services. It calculates and visualises the amount of food waste in the
restaurant and provides information about its causes. Restaurant employees weigh the
food waste and then use the application to record the amount and the reason for the
waste; consequently, information about food waste is available in rea time for all
personnel. The application was launched by Lassila & Tikanoja (L&T) in 2016 as an
internal digital experiment. L& T, an international corporation focusing on environmental
management and support services for properties and plants, operates in Finland, Sweden,
and Russia and has 8,500 employees. According to L&T, since introducing Waste
Master, food service outlets have succeeded in reducing their food waste by 30% to 50%.
Waste Master’s financial model is based on licensing revenues gained from using the
application and coaching customers' personnel to reduce their food waste. In addition, as
an internal experiment, Waste Master receives financial and other resources from the
main company (L&T).

ResQ Club, a Finnish start-up founded in late 2015, provides a digital service aimed
a reducing food waste, especialy serving waste, in restaurants. Using this online
application, restaurants can sell their leftover meals after lunchtime to consumers at a
discount. The participating restaurants register meal portions on the application and then
set a price and a timeline for picking up the meals. Customers can download the
application free of charge. Using the application, consumers can choose a meal according
to their preferences and make a payment to the restaurant. The mission of ResQ Club is
to create societies that are free of food waste, and the first step is to eliminate serving
waste from restaurants in Europe by 2030. The company currently operatesin 60 citiesin
Finland. It sought growth through two offshore mergers (Mea Saver, Germany and
Rédda Maten, Sweden) and began operating in 15 cities in Sweden and two in Germany.
In 2018, the application ‘rescued’ approximately 700,000 meals, equalling about
1,750,000 kilograms of CO, emissions. ResQ Club’s financial model is based on
commissions from each meal sold through the application. Thus, the company is
dependent on the emergence and existence of restaurant food waste. The business
operations have also been dependent on external funding in the form of public investors,
such as Business Finland, and private angel investors.

3.2 Data generation and analysis

The study is based on primary and secondary data. The primary data comprised
semi-structured interviews, and the secondary data included company and media
documents as well as YouTube videos. Waste Master data were generated in November
and December 2017. The data consisted of two interviews with company representatives
(11 and 12), one with a customer (13), and approximately 100 pages of documents
downloaded from the Internet, including company bulletins and news about the
application. The ResQ Club data were generated on three occasions. in October and
November 2016, while generating the Waste Master data, and in February and April
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2018. The data consisted of interviews with five company representatives (14-18), seven
restaurant representatives (19-115), and three consumers (116-118), as well as
approximately 134 pages of documentary data downloaded from the Internet, including
news about the application and the start-up. We also collected 13 ResQ Club-related
videos from YouTube. The interview data totalled 11 hours and 19 minutes, and all
interviews were transcribed verbatim.

The primary data were analysed using the qualitative content analysis method (Elo
and Kyngas, 2008). To become familiar with the generated data, all authors read through
the texts individually. The next phases of the data analysis proceeded collaboratively and
were characterised by deduction — that is, determining whether and how the core
elements of the SBM concept apply in our context. However, we modified the core
elements to better fit our cases. First, we analysed the value network in our data by
identifying the key actors for whom value is created. The value network in our findings
contains both the business infrastructure and customer interface elements (user, producer,
and support networks). We then analysed the sustainable value proposition by explicating
the kind of value that is created. This sustainable value proposition includes the
economic, environmental, and social dimensions of sustainability, which are interrelated.
However, for analytical purposes, we elaborate on them separately in our findings.
Secondary data were utilised to contextualise the cases and to supplement the data
analysis and interpretation. Next, we present our findings concerning the value network
and sustainable value proposition, as well as their connection to sustainability.

4 Findings
4.1 Value network

We identified three main types of networks that are critical for creating and capturing
value from food waste in food services: the user network, producer network, and support
network.

The user network includes those actors in the value network who use the digital
platform and for whom it has the potential to create value. In both empirical cases, two
user groups that are connected via the digital platform can be identified. For Waste
Master, the user network consists of food service personnel from managers to kitchen
workers. These personnel can be divided into two types. those who enter data into the
application and those who utilise it in their daily work or as part of the organisation’s
long-range planning and reporting. The kitchen staff is mainly responsible for weighing
the food waste produced and entering the data into the application. The users — both the
manager-level personnel and the same kitchen personnel who entered the data — utilise
the visualised data from the application to develop internal processes to reduce and
prevent food waste.

For ResQ Club, the user network comprises restaurants and consumers whom the
company’s platform connects. However, this creates challenges for ResQ Club, as it has
to be aware of the needs and wishes of both sides. To do this efficiently, ResQ Club has
divided its platform in such a way that restaurants and consumers use two different
applications. The restaurant personnel enter the leftover meals into the application, which
only they can see. In this application, they describe the contents of the leftover meal,
include ‘tags’ (i.e., required information, such as the ingredients), a price, and when the
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meal can be collected. This information then appears in a different mobile application
used by the consumers.

The producer network comprises the internal L& T and ResQ Club workforces that
are essential to the platforms. In both cases, the producer network includes the technical
personnel who are responsible for digital platform maintenance and technical
development, as well as the personnel who are responsible for sales, marketing, and
product development.

Waste Master is located within L& T’ s environmental services team. As a provider of
waste management services, L& T can sell the Waste Master application to its existing
customers. However, as an easily scalable digital service, Waste Master has the potential
to attract new customers, enabling L& T to expand its business from local to international
waste management. L& T has established a separate digital team that is responsible for the
technical development and maintenance of al of its recent digital experiments, including
those related to Waste M aster.

The ResQ Club's producer network sells and markets the digital service by
participating in fora and events through which it can reach potential customers for the
user network and critical parties for the support network. These events include festivals
and other occasions organised around sustainable food production and consumption, as
well as cooperative projects organised collaboratively with parties from the support
network, such as the Zadaa marketplace application. The producer network also develops
the applications involved in the platform according to the customer feedback.

The support network involves those parties that assist in value creation and value
capture. As an interna experiment of a long-established company, Waste Master’'s
support network consists of internal support provided by L&T, including financial
resources. Conversely, ResQ Club’s support network is externa to the company and
consists of two main actor groups, the first of which is composed of financing parties; as
a start-up, ResQ Club requires external funding to run its business operations. The second
comprises ResQ Club’s cooperative parties, which consist primarily of suppliers and
subcontractors who assist the company with marketing, advertising, programming, and
business planning, among other aress.

4.2 Sustainable value proposition

The sustainable value proposition includes the economic, environmental, and social
dimensions. The economic dimension concerns cost reductions, creating new business
opportunities and income from waste, improving brand image, and acquiring new
customers. Waste Master's value proposition is based on providing visualised
information about food waste-related processes for all parties involved in the food service
outlet. The data produced in the application enables users to detect what, where, and
when food iswasted. This visualisation allows the food service personnel to innovate and
discuss possible solutions to reduce food waste, as described in the following interview
excerpt:

One particular type of innovation related to this is how the employees

themselves — who know their everyday lives [and] their customers best — start

to develop their own processes, thinking about what we could do differently to
avoid thistype of food waste. (12, L& T company representative)
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Restaurant customers who use the applications have been successfully reducing their
food waste and the cost of waste management. Costs can also be reduced because internal
processes become optimised for food waste reduction, affecting, for example, the
purchase of raw materials. The applications can enhance the customers' brands, as they
provide either data about food waste reduction or otherwise show their sustainable
practices. Lower costs and savings areillustrated as follows:

In 2016, our bio waste amounted to 2,000 tonnes — that is, two million kilos.
[...] On the one hand, we are talking about really big amounts of food and, on
the other hand, about really big sums of money that end up in the trash. To
handle that much [waste] costs ‘X’ euros; plus, it includes ingredients and
pretty much includes work, too. [...] This system [Waste Master] has made
visible those euros and grams or kilos or tonnes or hundreds of tonnes [of
waste]. (13, company representative for a Waste Master customer)

We create economic value by reducing waste. Restaurants can buy fewer
ingredients, meaning cost savings that they can invest in wherever they want.
That is, buy better ingredients, or leave it below the line or whatever. [...] Itis
also a good selling point for us that we can create concrete savings. (11, L&T
company representative)

ResQ Club has two main customer groups:. restaurants and consumers. The application
enables the restaurants to reduce serving waste and turn the cost of food that would be
otherwise wasted into profit. The application also helps introduce new customers to the
participating restaurants in a low-cost and easy-to-access way, whereby customers face
minimal risk in trying new restaurants or meals.

When we have put those [products in the glass display case] up for sale through
ResQ [Club], often the customers buying them from us are not necessarily
related in any way to our normal daily customer base; so, we have most likely
gained totally new customers. ResQ [Club] is not only a tool to save these
products, but | think it is also a tool for marketing our responsible actionsin a
positive way. (19, customer representative of a ResQ Club restaurant)

The application brings more customers to the restaurant’s physical location, which might
encourage them to visit the restaurant again. For the consumers, the application offers
economic benefits, as they are able to purchase restaurant meals cheaper than their
‘usual’ prices. The consumers can also save time, as they do not need to cook.

The environmental dimension includes the more efficient use of natural resources, as
well as the reduction of carbon dioxide and other harmful emissions due to less waste
ending up in landfills. The reduction of food waste through the applications has important
environmental benefits both within and beyond the restaurant. Food production and
preparation have significant environmental footprints and produce harmful emissions
because they use various resources, such as nutrients, water, and energy, which are
wasted when produced and prepared food is discarded. The environmental benefits and
saved resources were emphasised in the interviews:

Well, of course there are these environmental benefits. | mean, it is good for al
of usif lessfood is thrown in the bin. And then, restaurants can also utilise that
in their [marketing] communication, but it also helps them to achieve their
sustainability and environmental objectives. (11, L& T company representative)

Our intention is to stop wasting food so that we can make the planet a better
place to live on. [...] We want people to be able to utilise the ingredients that
would otherwise end up as waste. (17, ResQ Club company representative)
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The main difference between the Waste Master and ResQ Club vaue propositions
revolves around the type of waste being reduced. Waste Master enables the monitoring of
all three types of food waste in food services, thereby indicating the potential for food
waste reduction throughout the process of preparing and serving the food. In contrast,
ResQ Club focuses on decreasing serving waste at participating restaurants. Both enable
consumers to make more environmentally responsible choices in their everyday lives
either by being prompted to put less food on their plates at buffets (Waste Master) or by
saving leftovers to prevent food from ending up as waste (ResQ Club).

The social dimension focuses on creating equality and justice for consumers and
employees and increasing awareness of the problem of food waste in society. The
applications can increase the meaningfulness of work in food services and in restaurants,
as they provide concrete methods of reducing food waste by modifying food preparation
and serving processes. Moreover, ResQ Club provides access to quality food at a low
price, thereby offering more equal opportunities for low-income consumers to purchase
food from restaurants. This promotes social balance and societal well-being, as described
in the following quotation:

And then there is also another sustainability issue, as many people really cannot
afford to go to a restaurant and eat restaurant food. We now offer them an

opportunity to eat food that somebody else has made, at the cost of basic
ingredients. (17, ResQ Club company representative)

5 Concluding discussion

This study addressed food waste reduction in food services. We sought to answer the
question of how platform-based business models for food waste reduction can contribute
to sustainability. The study contributes to the SBM literature by developing an empirical
and systemic understanding of platform-based SBMs and their potential for contributing
to sustainability.

Conceptually, our study relied on the business sustainability, SBM, and digital
platform literature. Business sustainability is based on three premises:

1 theintegration of economic, environmental, and social dimensions
2 societal-level outcomes and intergenerational fairness

3 thebalancing of stakeholder interests (Bansal, 2002; Dyllick and Hockerts, 2002;
Hahn et al., 2015; Horisch et al., 2014).

SBMs seek to incorporate sustainability into companies value creation and capture
logics (e.g., LUdeke-Freund and Dembek, 2017). Digital platforms are a novel context for
business opportunity discovery and development (Evans and Gawer, 2016) and for
researching various aspects of sustainability (see Schor and Attwood-Charles, 2017).

Empirically, we analysed two real-life Finnish business cases (Waste Master and
ResQ Club) that aim to reduce food waste in the food services sector with the help of
digital platforms. The analysis focused on the modified core elements of the SBM
concept (compare with Boons and Lideke-Freund, 2013): the financial model, value
proposition, and value network. Below, we summarise and reflect on the key findings of
the study (see Figure 1).
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Figurel Summary of the findings
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Our findings demonstrate that a platform-based business model is suitable for addressing
sustainability. The value network comprises three key networks. user, producer, and
support. The user network concerns those who use the digital platform and for whom it
has potentia to create value (the food service and restaurant personnel and consumers).
The producer network involves the internal workforce, which is responsible for technical
issues, sales, marketing, and platform development. The support network consists of
various internal and external actors who provide additional resources for business
operations. This study concludes that while all contributors are important in creating and
capturing value from food waste in a platform-based SBM, the most critical is the user
network.

In platform-based SBMs, the underlying sustainable value propositions are
intertwined with economic, environmental, and social aspects of sustainability (Boons
et d., 2013; Lideke-Freund and Dembek, 2017; Schaltegger et al., 2012; Schaltegger
et al., 2016). Our findings demonstrate that the economic dimension focuses on reducing
costs, creating revenue from waste, enhancing brand image, and finding new customers.
The environmental dimension involves paying attention to the more efficient use of
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natural resources and, thus, reducing environmentally harmful emissions from waste. The
socia dimension revolves around equality and justice for different stakeholder groups
and increasing awareness of the food waste issue in society. The financial models consist
of licensing and coaching fees, sales commissions, and/or venture funding. While
tensions and uncertainty are inherent to sustainability (Hahn et al., 2015), these issues
were not raised in our cases. There are at least two possible reasons for this. First, as
sustainability was integrated into the cases from the beginning, the operations were
designed to dign the three dimensions of sustainability. Furthermore, this alignment
reduced uncertainty related to sustainability aspects. Second, while internal tensions were
not brought up by our interviewees, the generation of data from other stakeholders (e.g.,
investors, non-governmental organisations, and local communities) might provide more
insights into the tensions and trade-offs.

We argue that the value network and the sustainable value proposition are the key
elements through which sustainability is addressed in the platform-based businesses that
are emerging around the increasing challenge of food waste in food services. The digital
platform helps to bring together various stakeholder groups, such as citizens (consumers),
employees, and business professionals, who are keen to address this social problem and
who might otherwise remain unconnected (Evans and Gawer, 2016). These groups can
contribute to the creation of a sustainable society by ‘rescuing’ food and preventing it
from being sent to landfill. Wasting food is harmful to the environment and diminishes
opportunities for socia balance and societal well-being. While stakeholder groups engage
in collaborative activities to prevent food waste, they are able to make extra earnings or
save money. Thus, digital platforms highlight the importance of network relationships in
sustainable business (see also Lacoste, 2016).

In regard to sustainability, tensions often arise between different stakeholder groups
because of their different ideologies and tendencies to preserve their self-interests
(Sharma and Kearins, 2011). The digital platforms for reducing food waste provide
opportunities for different stakeholders to work collaboratively towards achieving
sustainability. Thus, these applications can be described as cases that foster joint
stakeholder interests (Hoérisch et a., 2014), at least between the customers and restaurants
that use them. Over time, tensions might arise when the sustainability interests of
particular groups change.

Furthermore, previous research on sustainable business has argued that achieving
sustainability requires mass markets to become more sustainable and that companies have
a crucia role in enabling these changes (Schaltegger et al., 2016). By providing
easy-to-access, resource- efficient, and scalable online applications, the cases indicate the
potential of digital platforms to make mass markets more sustainable. First, sustainability
as a core issue on these platforms makes them attractive for new users. Second, the easy
scalability of the business models can attract more users, thereby offering greater
transformative potential.

Astechnological innovations, digital applications such as Waste Master or ResQ Club
aone cannot create change towards sustainability in society (see aso Boons and
L ideke-Freund, 2013; Geels, 2010). However, similar applications geared towards
tackling food waste indicate the potential for sustainable value creation and value
capture. For example, Olio in the UK works with alogic that is similar to ResQ Club’s
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but targets surplus food in households. The NoFoodWasted application in the
Netherlands connects supermarkets and consumers to facilitate the sale of products that
are about to expire. Furthermore, combining the operational logics of Waste Master and
ResQ Club would yield a more substantial effect that would, for example, alow for the
automatisation of selling potential serving waste to customers. As examples of digital
(for-profit) platforms for sustainability, the cases are private and closed. Gawer (2014)
argued that closed platforms may broaden their scope to become more open. Thus, the
development of a similar type of open-access, multi-sided platform would benefit society
at large.

Digital platforms make often-invisible food waste more visible in society. In an
increasingly digitalised society, data play a crucia role in sustainability. Although it is
impossible to digitalise food or food waste as matter, digitalisation enables the production
of data that help in monitoring the amount and, consequently, the reduction of food
waste. Through this real-time data production, those engaging in food waste-related
practices in their daily work in food services can become more motivated and dedicated
to innovating new practices for food waste reduction (see also Buhl, 2018).

Our cases illustrate that platform-based SBMs have significant potential to contribute
to sustainability at the societal level. They can increase socia justice by fostering
collaboration among citizens (consumers), businesses, and other stakeholders, as well as
by sharing and caring for others and the environment (Landrum, 2017). In terms of
intergenerational justice, platform-based SBMs seek to balance the use of natural
resources by reducing and preventing waste and by providing long-term scalable
solutions. Platform-based solutions are also transferable to other issues of waste in
society.

Regarding limitations, the use of only two empirical business cases inevitably limits
the ability to generalise the findings. However, the study provides four avenues for future
research. Thefirst area of future investigation relates to other examples of platform-based
SBMs. An analysis of platform-based SBMs that address sustainability challenges similar
to food waste would be an important contribution. The second area concerns digital
platform development opportunities from the business sustainability viewpoint, and the
third involves the (dynamic) capabilities that enable and/or hinder platform-based SBM
development. Finally, future research could focus on the empirical examination of the
emerging tensions and trade-offs related to sustainability views and how they are
managed while designing and/or actualising platform-based SBMs.
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