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Abstract

In the political discussion, the promotion of local food systems and short supply chains
is sometimes presented as a means to increase the resilience of the food system, e.g. in
the context of the COVID-19 pandemic, and it is also suggested as a means to improve
the environmental footprint of the food system. Differentiating between local food
systems and short supply chains, a review of the literature on the environmental, social
and economic dimensions of sustainability is carried out. “Local food” cannot simply
be equated with “sustainable food”; in most cases, it neither can ensure food security
nor does it necessarily have a lower carbon footprint. For the environmental sustain-
ability of food systems, many more factors matter than just transportation, not least
consumers’ dietary choices. In terms of social sustainability, local food systems are not
necessarily more resilient, but they can contribute to rural development and a sense of
community. In terms of economic sustainability, selling via short supply chains into
local markets can benefit certain farmers, while for other producers it can be more
profitable to supply international markets.

Keywords Local food - Short supply chains - Food systems - Sustainability - Greenhouse
gas emissions - Food security
Introduction

Not least in response to the COVID-19 pandemic, the promotion of local food systems
and short supply chains is seen by some policy-makers as a means to increase the
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resilience of the food system. In this context, and harking back to the concept of “food
miles”, the promotion of local food systems is also suggested as a means to improve the
sustainability of the food system. For instance, during the pandemic, several European
countries set up online platforms to give visibility to local food producers and connect
them with consumers (ENRD, 2020); the European Committee of the Regions called
for the promotion of local food production and of short supply chains, both in the
context of the COVID-19 crisis and in view of the sustainability focus of the European
Commission’s European Green Deal (CoR, 2021); and the European Commission itself
acknowledged that calls for shorter supply chains intensified during the COVID-19
pandemic and it announced in its Farm to Fork Strategy that it will support reducing
dependence on long-haul transportation to enhance resilience of regional and local food
systems (EC, 2020a). At the same time, others warned that overreliance on local
production may cause food shortages rather than help addressing food security
(Glauber et al., 2020). Therefore, to inform policy-makers and the wider public
discussion, we review the existing literature and summarise the evidence on the
sustainability of “local” food, covering the environmental, social and economic dimen-
sions of sustainability.

Definition of local food systems and short supply chains

In the discussion, “local” food systems and “short” supply chains are often used
interchangeably, but local food systems can be differentiated from short supply chains.
In local food systems “foods are produced, processed and retailed within a defined
geographical area” where “the local is always experienced and understood in relation to
larger geographical scales, such as the regional, national or global”, even if “where the
local area ends and another scale begins is subjective, depending on context (density of
populations, accessibility and rural or urban character for example) and purpose”
(Kneafsey et al., 2013). This means “local” is “the smallest unit used to describe the
origin of food” and a consumer is at least “personally familiar with the place where the
food is produced” and “would recognise a difference between the terms ‘local’ and
‘regional’ when describing the origin of food” (Markuszewska et al., 2012).

By contrast, the term “short” is usually not linked to distance when discussing food
systems or food supply chain characteristics. In particular, short supply chains mean
chains “involving a limited number of economic operators, committed to co-operation,
local economic development, and close geographical and social relations between
producers, processors and consumers” (EU, 2013), or even “only supply chains
involving no more than one intermediary between farmer and consumer” (EC, 2014).
The two concepts are different in the sense that consumers can buy local products via
long supply chains (i.e. via several intermediaries) or they can buy products from afar
via short chains (e.g. online directly from the producer). Nevertheless, there are
overlaps in the sense that local food systems can and do rely on short supply chains
and vice versa.

Another related concept is food self-sufficiency, which “is generally taken to mean
the extent to which a country can satisfy its food needs from its own domestic
production” (Thomson & Metz, 1998). This production can nevertheless be traded,
as long as it could satisfy domestic needs; this is what differentiates self-sufficiency
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from autarky (Clapp, 2017). Clearly, local food systems may or may not be more or
less food self-sufficient, depending on their production capacity, but in most countries
today hardly ever autarkic. The spatial aspect of where food comes from is covered by
the concept of foodsheds, which determines “the geographic area from which a
population derives its food supply” (Peters et al., 2009; Schreiber et al., 2021), and
which is in general larger than the local area where a population lives. While there is an
obvious overlap of the concepts and a certain definitional fuzziness also in the
literature, and while we therefore also surveyed literature covering all these concepts,
in the following, we try to distinguish between the terms and to use them in accordance
with the definitions provided here.

Sustainability of local food systems
Environmental sustainability
Greenhouse gas emissions

In the general discussion, local food is most often linked to sustainability via the
concept of “food miles”, i.e. the idea that transport-related emissions are so important
that they can be used to determine a product’s “carbon footprint”. By extension, the
suggestion is that local food is more sustainable because it is transported less. While
this idea might be intuitive at first glance, it ignores the fact that there are many
elements that impact a product’s carbon footprint more than transportation, such as
land use, production processes or storage (Ritchie & Roser, 2020). Farmers who
operate in more favourable environments and are more productive may therefore be
able to compensate for the greater “food miles” of their produce.

The carbon footprint of food systems is much more influenced by consumers’
dietary choices than by the “localness” of the food they buy (Benis & Ferrdo, 2017,
Carlsson-Kanyama & Gonzalez, 2009; Ritchie, 2020; Webb et al., 2013). Even eating
more seasonal food, another common proposition to decrease the carbon footprint of
food, is only another element of a sustainable diet that is overshadowed by the greater
environmental and health benefits of dietary change, in particular to reduce overcon-
sumption of meat (Macdiarmid, 2014). Similarly, carbon footprint reductions in local
food systems can mainly be achieved with a reduction in animal source foods
(Puigdueta et al., 2021).

Even when only looking at transportation, “localness” can be a poor guide to
determine a product’s carbon footprint as, e.g., cargo ships or trains can exploit
economies of scale and be relatively less polluting over longer distances than small
trucks over shorter distances (Bell & Horvath, 2020; Schmitt et al., 2017; Tasca et al.,
2017). Similarly, if consumers visit individual local producers, their carbon emissions
can be greater than the emissions from the systems of large-scale suppliers (Coley et al.,
2009). In short, it seems to be impossible to state that because of their localness, local
food systems produce lower emissions compared to conventional ones (Paciarotti &
Torregiani, 2021).

Therefore, in the literature, there is general agreement that “local” cannot be used as
a proxy, let alone a guarantee, for lower greenhouse gas emissions (Table 1). ““Longer’
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supply channels generate lower environmental impacts” in terms of carbon footprint
(Malak-Rawlikowska et al., 2019), and “long food supply chains may generate less
negative environmental impacts than short chains (in terms of fossil fuel energy
consumption, pollution, and GHG emissions)... environmental impacts of the food
distribution process are not only determined by the geographical distance” (Majewski
et al., 2020). In fact, transport-related GHG emissions represent only 5-6% of total
GHG emissions of global food production (Crippa et al., 2021; Ritchie & Roser, 2020).
The notable exception where transport can indeed be used as an indicator for a
product’s poor carbon footprint is food that is transported by plane (Carlsson-Kanyama
& Gonzalez, 2009; Schwarz et al., 2016).

Other environmental impacts

Also in terms of other environmental impacts, local food systems are not necessarily more
sustainable than systems that operate at larger scales. For instance, local food systems may
require more intensive farming to produce enough food to satisfy the local demand, but
while agricultural intensification can ensure greater productivity, it also causes environ-
mental stresses (Pradhan et al., 2015). If instead cropland was expanded, also such an
expansion has negative impacts on biodiversity and ecosystem services (Pradhan et al.,
2014). For instance, in the USA, localising maize production would cause a 2.7 million
ton increase in fertiliser applications and a 50 million pound increase in pesticide use per
year, while the required conversion of local natural land to agricultural uses would
jeopardise biodiversity (Sexton, 2009). Also regarding these other impacts, the methods
of production and of processing are important for ensuring less environmental impact;
“local” or “short” is not necessarily better (Kneafsey et al., 2013).

On the other hand, local food systems that rely on short supply chains may require
less packaging and reduce food losses that otherwise occur at the production and retail
stages (Galli & Brunori, 2015; Tasca et al., 2017). Similarly, short supply chains can be
conducive to environmentally sounder practices, e.g. due to the closer or even direct
contact between consumers and the producers. And for a successful circular economy,
spatial location can also be one factor (among others) (Kiss et al., 2019). Still, it is not
possible to generalise, and local food does not automatically reduce negative environ-
mental externalities (Paciarotti & Torregiani, 2021).

Social sustainability
Food security and resilience

Apart from environmental impacts of local food systems, for sustainability also social
aspects matter. In this regard, an important consideration is the question if local food
systems can ensure food security and if they are more resilient'. Given the differences
in agro-ecological and climate conditions across localities and regions, and given vastly
different population densities (urbanisation), it is perhaps not surprising that there is

! While food security could be categorised differently, we see food security as being a part of broad-based
benefits that sustainable food systems should bring to society, i.e. that it is part of the social dimension of
sustainability (Nguyen, 2018).
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Table 1 The performance of local food systems on key sustainability criteria

GHG Other Food Other Economic

emissions  environm. security social
Costello et al., 2021 no
Takacs & Borrion, 2020 uncertain
Majewski et al., 2020 no uncertain some yes
Bellmann, 2020 no
Ritchie, 2020 no
Kinnunen et al., 2020 no
Bell & Horvath, 2020 no
Malak-Rawlikowska et al., 2019 no uncertain yes
Kiss et al., 2019 uncertain uncertain some uncertain
Vitterso et al., 2019 uncertain uncertain some uncertain
Mancini et al., 2019 uncertain yes yes
Rogissart et al., 2019 uncertain uncertain uncertain uncertain
Sandstrom et al., 2018 uncertain
Deppermann et al., 2018 uncertain no uncertain ~ uncertain
Fraser & Balcombe, 2018 uncertain uncertain uncertain uncertain uncertain
Schmitt et al., 2017 no some no some yes
Clapp, 2017 no
Notarnicola et al., 2017 uncertain
Tasca et al., 2017 uncertain yes
Karg et al., 2016 some some
de Fazio, 2016 some yes
Schwarz et al., 2016 yes yes no some uncertain
Pradhan et al., 2015 no no uncertain
Puma et al., 2015 some
Migliore et al., 2015 uncertain
Low et al., 2015 uncertain
Pradhan et al., 2014 no no no
D’Odorico et al., 2014 no
Kneafsey et al., 2013 uncertain uncertain some yes
Galli & Brunori, 2015 uncertain uncertain yes some
Webb et al., 2013 uncertain uncertain no
Aubry & Kebir, 2013 uncertain
Campbell, 2012 uncertain
Mundler & Rumpus, 2012 uncertain
Sexton, 2009 uncertain
Coley et al., 2009 uncertain
Rask & Rask, 2011 uncertain no
DeSoucey, 2012 uncertain uncertain
Carlsson-Kanyama & Gonzalez, 2009 uncertain
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Table 1 (continued)

GHG Other Food Other Economic
emissions  environm. security social

Edwards-Jones, 2010 uncertain uncertain uncertain

Peters et al., 2009 uncertain uncertain uncertain uncertain

Note: Following our qualitative assessment of the papers, the cells in the table answer the question whether
local food systems and short supply chains contribute to more sustainability in the corresponding category
(yes), do not contribute to more sustainability (n0), may do so for some products or regions but not for others
(uncertain), or may do so only for some sub-categories (some). Studies that are limited in scope (e.g. to
organic lettuce in Lombardy or oranges in the USA) may produce more specific results than reviews that cover
a broad range of products and regions. For this review, we did a systematic search on “Scholar”, an academic
search engine that provides an effective way to access peer-reviewed papers and grey literature (Dixon et al.,
2010; Shultz, 2007). We started from an existing set of literature and defined the following two search strings
to do a systematic search for literature published since 2006 (food OR agricultural OR “agri-food” “short
supply” OR “short value” OR “local supply” OR “local value” chain OR chains OR system OR systems
sustainable OR sustainability OR footprint OR carbon OR emissions) and (food OR agricultural “self-
sufficiency” OR “self-sufficient” OR autarky OR autarkic OR foodshed OR foodsheds). We sorted the results
by relevance and then retrieved the papers based on their substance, following an evaluation of their titles and
abstracts. We continued with the evaluation until the bulk of search results were no longer relevant. We also
excluded books as well as articles in predatory journals (Eriksson & Helgesson, 2017; Koerber et al., 2020),
but we included grey literature from academic institutions and think-tanks. We complemented the results
through ad hoc searches and snowballing (Badampudi et al., 2015). While this is not an exhaustive review of
the literature, it gives a representative overview of the findings in the most relevant literature on local food
systems and short supply chains, ranging from individual case studies and modelling exercises to reviews

agreement in the literature that local food systems generally cannot ensure food security
and that resilience is enhanced by strategically diversifying the food supply via trade
rather than by limiting it to local production (Table 1).

In fact, less than one-third of the global population would be capable of meeting its
food demand from local crop production (even if food waste is reduced, yield gaps are
closed, and diets are adjusted to more efficient crop mixes), and only 11-28% could
fulfil their demand for specific crops within a 100-km radius. For 26-64% of the
population, that distance is even greater than 1000 km, with substantial variation
between different regions and crops (Kinnunen et al., 2020). For rice and maize, only
10% of the global population can theoretically fulfil their demand within 100 km, while
for other cereals and pulses less than 25% can meet their demand in foodsheds with
such a relatively small radius (Verstegen, 2020). Even if foodsheds were defined at a
transnational level, large parts of the globe would still depend on trade to feed
themselves (Kinnunen et al., 2020). If not just staple food or calories are considered
but all the nutrients, the foodsheds required for a balanced diet become even bigger
(Costello et al., 2021).

Only about 400 million people worldwide live in an area where locally (within less
than 100 km?) enough varieties of the food groups are produced to sustain their existing
dietary compositions. Even at a continental scale, the number of food self-sufficient
people increases only to around 3.3 billion (Pradhan et al., 2014). This shows the
importance of international trade and global products in meeting food demands and
ensuring food security (Karg et al., 2016; Pradhan et al., 2014; Schmitt et al., 2017). For
instance, in Europe, international trade helped safeguard food security during the heat
wave in 2003 (Puma et al., 2015).
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On the other hand, countries can have legitimate concerns about risks associated
with excessive reliance on trade for their food supplies (Clapp, 2017). Food security
can be threatened not only by regional climate-related shocks, but also by price
volatility and changes in global markets (D’Odorico et al., 2014). Therefore, while
trade allows mitigating the impact of local variability of supply, to increase the
resilience of the system overall and to ensure food security also in times of crises, a
balance has to be struck between relying on local food production and suitably
diversified trade in food products.

Similarly, regarding the affordability of food, there is little evidence that short supply
chains improve consumers’ access to affordable healthy food (Galli & Brunori, 2015).
For instance in Europe, local food systems can increase prices of livestock products due
to the shortening of feed supply chains and concomitant increases in production costs
(Deppermann et al., 2018). In contrast, global food products present substantial advan-
tages in terms of affordability, in particular for middle and low-income consumers
(Schmitt et al., 2017).

Other social impacts

When it comes to other social impacts, the literature mentions several benefits of local
food systems, particularly aspects of care and links to the territory (Schmitt et al.,
2017). When production and processing occurs locally, it is influenced by local
heritage and consumption patterns (Galli et al., 2015), contributes to the revitalisation
of rural areas, provides new job opportunities especially for young people, boosts
farmers’ self-esteem and helps create relationships between city and countryside
(Mancini et al., 2019; Mundler & Laughrea, 2016), which can promote community
development (Karg et al., 2016). The stability of local food systems may be
overestimated, though, as there can be substantial flux of actors and social networks
can decay over time (Brinkley et al., 2021).

However, in the literature, social benefits are more often linked to short food supply
chains rather than to local food systems as such. It is short supply chains that can favour
the interaction and connection between farmers and consumers and thereby promote
the development of trust and social capital that in turn can generate a sense of local
identity and community and contribute to social inclusion (Galli & Brunori, 2015; Kiss
et al., 2019; Kneafsey et al., 2013; Vitterse et al., 2019). Short supply chains can also
promote the social and professional recognition of farmers (Mundler & Laughrea,
2016).

Economic sustainability
Benefits for producers

Economic aspects of food systems are also important in the context of sustainability. As
the previous sections already have shown, local food systems do not necessarily
provide consumers with more affordable food, but they may contribute to rural
development and help create employment, which benefits rural populations. In this
section, the focus is on whether local food systems help farmers increase their viability
and profitability.
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In the literature, also economic benefits are more often linked to short supply chains
than to local food systems as such. And while consumers can have a greater willingness
to pay for local food (Printezis et al., 2019), there are indications that short supply
chains can result in better prices for producers and that farmers can appropriate more
added value and thereby improve their income, e.g. by selling part of their output in
their own outlets to reduce costs while gaining reputation (Malak-Rawlikowska et al.,
2019; Mancini et al., 2019; Schmitt et al., 2017). To the extent that they are successful
and increase local financial flows, local food systems can also have positive multiplier
effects on local economies and allow the exploitation of synergies with the tourism
sector (Kneafsey et al., 2013; Mancini et al., 2019). The contribution of the food system
to local economies of rural areas is limited, though, and other opportunities to drive
rural change may be greater, such as the provision of better medical and transport
services and of faster internet (OECD, 2020).

However, short supply chains usually rely on the commercialisation of high-quality
agricultural products and on consumers’ readiness to pay more for products they know
and trust because they understand the “real” costs of production (de Fazio, 2016; Galli
& Brunori, 2015). Therefore, the demand for local products may be limited by the
number of consumers who can afford to pay higher prices, or who are willing to do so,
and eventually sales may stagnate due to plateauing consumer interest (Low et al.,
2015). Due to the small scales of local systems and the sourcing of inputs through
shorter supply chains, local producers may also be constrained in how much they can
reduce their production costs (Deppermann et al., 2018; Kneafsey et al., 2013).

Trade benefits

For instance, in the European Union (EU), agricultural products account for about 8%
of the Union’s total international trade, and over the last 10 years, its trade in
agricultural products grew on average 5% per year, with exports growing faster than
imports (EC, 2020b). In particular, agri-food products with protected “geographical
indications” are profitable as their sales value is on average double that for similar but
uncertified products—and more than 20% of their total worth of about €75 billion are
generated through exports outside the Union (EC, 2020c). In contrast, little more than
50% of the products with geographical indications are sold within the country where
they are produced (AND, 2021), and it is safe to assume that only a fraction of that is
sold locally in the area where they are produced.

Serving local markets can benefit certain farmers, especially those who are located
close to urban areas where there are enough consumers with the purchasing power and
the willingness to pay for local premium products. However, other producers benefit
from being able to sell quality products on regional and global markets, and they would
suffer if they were limited to producing for their local area.

Conclusions
In this review, we defined local food systems and assessed their sustainability with
respect to their environmental, social and economic dimension. We confirmed that

“local food” cannot be equated with “sustainable food” (Kiss et al., 2019). No simple
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statement on the sustainability of different food systems is possible as sustainability is
determined by many factors. This is particularly relevant for decision-makers to
understand, given that consumers may rely on an “our own country is best” heuristic
when assessing the sustainability of food products, which can result in systematic
mistakes (Lazzarini et al., 2017).

In terms of environmental sustainability, in particular, the notion that “food
miles” could be used as an indicator for a product’s carbon footprint has been widely
rejected in the literature; a food product’s carbon footprint depends much more on
land use, production efficiencies, economies of scale in transport, or whether it is
plant-based, than on the distance it travelled. In terms of social sustainability, local
food systems cannot ensure food security alone, but they can contribute to rural
development and a sense of community. Finally, in terms of economic sustainability,
local food systems can benefit certain farmers, but an indiscriminate focus on local
food systems would hurt producers who rely on trade and successfully supply
international markets.

As this review has shown, no simple statement on the sustainability of different food
systems is possible as sustainability is determined by many factors. Therefore, promot-
ing local food as being inherently more sustainable or better for the climate could lead
to outcomes that may not be in line with the professed objectives of policy-makers, or
even contrary to some aspects of sustainability. In the EU, this will have to be taken
into account by member states at the time of choosing the best policy mix for their
national “CAP strategic plans” to achieve the objectives of the EU’s common agricul-
tural policy (EC, 2021). To nevertheless guide consumers’ decision-making towards
greater sustainability, the sustainability of food products has to be evaluated on a case-
by-case basis. Currently, consumers’ motivation for buying local food is based on a
range of assumptions about non-sensory and credence attributes of such products, or on
associations they make between the quality of local food and values they hold
(Hasselbach & Roosen, 2015; Mugera et al., 2017)

In this context, introducing a mandatory labelling scheme that reflects products’
performance with regard to different aspects of sustainability could be a solution. Such
a scheme could communicate to consumers explicitly which food products (including
local food products) perform better on which sustainability criteria. In the European
Union, one of the actions foreseen in the European Commission’s Farm to Fork
Strategy is the development of a “proposal for a sustainable food labelling framework
to empower consumers to make sustainable food choices” (EC, 2020a). At a more
limited scale—focused mostly on the environmental dimension—such labels are cur-
rently being discussed (Poore, 2018) or already implemented as private schemes
(Eaternity, 2014), and more relevant data to support such schemes is becoming publicly
available (CONCITO, 2021).
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