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EXECUTIVE SUMMARY

Although short food supply chains (SFSCs) have existed in Europe for a long
time, they have been undergoing a process of renewal and reconfigurationin
recent decades, due to consumer expectations and concerns about food
quality, producers’ innovative organisational initiatives and the development
of food policies.

The majority of studies found in the literature explain their revival or
emergence in specific countries or places, assuming different conceptions,
and/or describe new types of SFSCs or innovative local initiatives around
SFSCs. These studies pointed out how SFSCs are often associated with
economic, social and/or environmental motivations or valuesin line with
improved sustainability but rarely provided sufficient data to confirm these
impacts. Other studies directly addressed this issue, by either focusing on one
sustainability pillar or incorporating different dimensions.

These studies, mostly developed in EU research and innovation projects orin
national multi-actor projects, mostly relied on a qualitative case study
approach, and less frequently on large surveys and quantitative data, those
ones remaining collected mostly at farm level. These studies tend to agree on
the social benefits of SFSCs, and less on their economic and environmental
impacts, the latter two dimensions typically eliciting outcomes that are more
heterogeneous. Yet, suitable methodologies and data to evaluate behavioral
changes over time (e.g. conventional farms or consumers entering SFSCs) and
to assess SFSCs at the chain and territory levels are still lacking. Moreover,
while the social, economic, and environmental dimensions have been the
major focus of sustainability assessment, the health/nutrition dimension
remains under-explored. The internal and external governance of SFSCs is
mainly addressed in the frame of urban food policies trying to conciliate
sustainability-oriented goals.

In addition to highlighting focused research needs, the state of play proposes
two main research and innovation priorities: i) the role of SFSCs in food
svstems transition, and how it particularly relates to the up-scaling of SFSCs,
and to a larger extent, the impact of SFSCs up-scaling on the transition of
long chains; ii) the contribution of SFSCs to food systems resilience, taking
into consideration the actual and possible complementarity or competition
between short and long chains.

It also suggests: i) the developnment of a network of experts at the
European level to conduct a qualitative and quantitative meta-analysis of
case studies addressing sustainability dimensions, in order to propose a
systemic impact assessment of SFSCs; ii) the implementation of anpropriate
and innovative training tools, devices and methods to build the skills
needed for SFSC development and performance; and iii) the inclusion of
SFSCs in European and national statistics.
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INTRODUCTION

The purpose of this literature review' is to provide a state of play on the concept of short food supply chains
(SFSCs) and to highlight priority research needs for a future research and innovation programme.

In the first section, the definitions of SFSCs will be reviewed, followed by a discussion of their sustainability
impacts and a final section examining the governance of SFSCs.

The state of play will end with a conclusion highlighting the main research needs, amidst the current context ofa
global health crisis in which SFSCs become more widespread.

Given the vast literature on SFSCs, this review mainly considers the most important and recent papers
spanning, for the most part, Europeanand North American publications written in English and French and issued
from both academic journals and research and innovation projects (EU FP7, H2020).

For the purpose of this review, only studies from developed countries were considered.
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1. DEFINING AND
CHARACTERIZING SFSCS

1.1 The different conceptions of SFSCs

Amid a global food system widely acknowledged as
unsustainable (IPES, 2016; FAO, 2017), SFSCs have
garnered considerableresearch attentionin recent
decades, especially since the sanitary and health
crisis that marked the agri-food industry at the turn
of the twenty-first century, also known as “mad cow
disease”.

At the time, SFSCs were first captured under the
emeraina “umbrella” literature on
local/alternative food systems or networks in
different contexts, though an importantdistinction
between Europeanand North American perspectives
is underlined (Goodman, 2003). In Europe, where
some types of traditional SFSCs (e.g. on-farm sales,
open-air markets) were already integral to consumer
food procurement practices, 'alternative food
systems’ were initially regarded as a vector for
reviving rural economies and a response to
consumer demand for high-quality food (Goodman,
2004).

On the other hand, a more politicized narrative
prevailed in the United States and Canada where the
presence of traditional SFSCs was much less
pronounced (Deverre and Lamine, 2010). In Eastern
Europe, the alternative food narrative emerged
about a decade later, alongside already-present
non-market based food procurement practices (e.g.
home gardens), which still play a fundamental socio-
economic role at the individual and community
levels (Balazs, 2018).

Amidst this novel food system discourse, SFSCs
(re)appear as a response to heightened consumer
demand for high-quality, transparent and local food
with known origins of production (Goodman, 2004;
Renting et al., 2003; Kneafsey et al., 2013), seeking to
reduce information asymmetry and opacity between
producers and consumers, the latter regarded as
typical of conventional food procurement channels
(Nicolosi, 2006).
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The last two decades have witnessed a
proliferation of SFSCs in Western Europe, Canada
and beyond (Chaffotte and Chiffoleau, 2007;
Kneafsey et al., 2013; Mundler and Laughrea, 2016).
Operating mainly in urban and peri-urban settings
(Aubry and Chiffoleau, 2009; Opitz et al., 2016),
SFSCs respond to an increasing desire of urban
“food citizens” to access secure and sustainable food
(Sonnino, 2016), and align with political efforts
geared towards the localisation or re-localisation of
food and agricultural systems (Kneafsey et al., 2013).

The notion of SFSCs, relative to ‘alternative food
systems’, has been more commonly used since 2010,
owing to its inclusion in a few public policies.
Conceptually, a SFSC captures two fundamental
elements: the number of intermediaries between
chain actors, and spatial limitations within a certain
geographic area (Brunoriand Galli, 2013).

The European IMPACT project proposed 3 types of
SFSCs: face-to-face, proximate SFSCs (few
intermediaries, production and sale in the same
region), and spatially extended SFSCs (few
intermediaries information about origin, sale out of
the region) (Marsden et al., 2000; Renting et al.,
2003). In practice, in Europe, the focus has been on
face-to-face and proximate SFSCs. For instance, in
France, in 2009, the Ministry of Agriculture officially
defined SFSC or “circuit court” as a market sale of
agricultural products involving, at most, one
intermediary actor between the producer and the
consumer, whatever the physical distance, but the
State development programme has been focused on
locally- to regionally-based short chains (Chiffoleau,
2019).

Since 2013, the European Commission officially
recognizes SFSCs and promotesthem in its rural
development policy. The EU’s definition combines
both physical and social dimensions to delineate a
SFSC as “a supply chain 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” (EC, 2013).
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Despite their official political recognition in some
contexts, there is currently no sinale universal
conception of SFSCs, which makes comparison
difficult. Thisis certainly associated with a shifting
perception of “proximity”, or a context-based
understanding of “local”.

Some authors have underlined that SFSCs may enact
different types of proximity (geographical, relational,
organised...; Praly et al., 2014); others have stressed
the difference between “local food” and “locality
food” (Brunori, 2007), or locally produced food for
local consumers and locally produced food for
distant consumers (Fonte, 2010), distinctions which
stress the complexity of trying to delimit the
meaning of “local”. Often, subjective, less
quantifiable dimensions influence the construction
of the “local” in SFSCs: these include, among others,
understanding place as a socio-cultural construction
(Allen, 2010; Bazzaniand Canavari, 2017; Beriss,
2019), producers’ (Raton and Raimbert, 2019) and
intermediaries’ (Grando et al., 2017) spatial
perceptions and how it affects their mobility,
consumers' spatial perceptions and theirimpact on
food procurementsstrategies (Vicartand Wathelet,
2016), and the role of knowledge-based relations
between local actors (Fonte, 2008).

In the European GLAMUR FP7 project, Brunori et al.
(2016) demonstrate that local and global chains, in
practice, are far from being mutually exclusive or
opposed. Six criteria were proposed to describe the
hybrid forms that may emerge along a spectrum
between two radically opposed situations depicted
as “truly local” and “truly global”: spatial
configuration, product identity, physical distance,
farm size, chain governance, and technologies and
resources.

Given these more subjective parameters, more
recent research has called for a mixed-methods
approach for deconstructina and assessina
various tvpes of SFSCs, i.e. the consideration of
both qualitative and quantitative dimensions (Boutry
and Ferru, 2016; Gava et al., 2018).
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1.2 Three SFSCs highlighted in the
literature

Despite the variability in SFSC context and
definitions, they have been generally divided into
two overarching types: “traditional” and "neo-
traditional” (EPRS, 2016) or “modern” (Mottershead
and Schweitzer, 2018).

These modern SFSCs are sianificantly more
present in the literature, especially farmers’
markets (also called public markets in some cases),
CSA, and community gardens.

In countriesin Southern and Western Europe (e.g.
Italy, France, Spain, Greece, Portugal), farmers'’
markets have long existed, alongside the more
common, traditional open-air markets mixing at
once, producers selling directly their products and
reselling other products, as well as resellers selling
productsin shortand/orlong chains on other.
Conversely, they emerged on a broader scale in
Anglo-Saxon and Northern European countries
(Asebg et al., 2007; Guthrie et al., 2006; McEachern
et al., 2010) during the late 1990s-early 2000s
(though some began to flourish earlier like those in
the USA in 1970s), mainly as an ‘alternative’
response to the dominant agro-industrial model
(Hinrichs, 2000).

A decade later, in 2010, farmers' markets boomed in
Eastern Europe, following economicliberalisation
(Syrovatkova et al., 2015; Spilkova et al., 2013).
Community supported agriculture (CSA), originating
in Japan as teikei in the 1960s, is also considered a
more modern form of SFSCs. It consists of a long-
term partnership between a producer (or group of
producers) and a group of consumers during a
growing season, where the risks of farming are
shared. While founded on certain key principles,
diverse forms of CSA have flourished in different
countries under different names', promoting
different values (URGENCI, 2016; 2020).

Some, like the pioneer AMAP initiatives in France,
stress peasant agriculture and anti-globalisation
logic (Dubuisson-Quellier and Lamine, 2008) while
others, like the Japanese teikei, emphasize health
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motives. In Eastern European countries, CSAs mainly
began to emerge at the onset of the 2010s,
motivated by consumer desire to access higher
quality foods and to support local farmers
(URGENCI, 2016; Sylla et al., 2017).

Lastlv. communitv aardens have drawn
increasing attention, especially those established
by municipalities or civic associations and driven by
political and/or activist aims. While some gardens
address food insecurity and food sovereignty
(Clendenning et al., 2016; Migliore et al., 2019;
Poulsen, 2017), others are less focused on food
consumption per se and more on food as a vector
for community-building (Levidow, 2018).

Such gardens are also renewing traditional ‘food-self
provisioning’ systemsin Eastern Europe, where they
coexist with traditional home production, both with
aims to cultivate food security and strengthen social
cohesion (Balazs, 2016; 2018; Pickard, 2018).

1.3 New research directions

Current research, thouah still limited. is
increasinalv documentina and unpackina the
innovative character of SFSCs, looking past the
number of intermediaries or the physical distance in
which they operate (Chiffoleau and Loconto, 2018;
Grandoetal,, 2017; on-going H2020 SMARTCHAIN
project).

In light of their immense diversity, some
constituents of SFSCs remain relatively
unexplored. such as the role plaved by
intermediary actors.

The latter tend to be overlooked as just “connectors”
rather than cooperators and contributors to SFSC
development. Some studies have nonetheless
addressed the role of artisans (Aubrée et al., 2018)
and the potential role of small independent
businesses (Grando et al., 2017; Maltais, 2017),
chefs/restaurant owners (Salvador et al.,, 2017), and
distributors, namely wholesalers and retailers
(Baritaux and Billion, 2016) in supporting and
promoting SFSCs.
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By drawing attention to the nature ofintermediaries’
role (that is, deconstructing who intermediaries are
and how they can add - or capture - product value
in SFSCs), these studies underline the need to
consider them.

They can be a significant bridging point between
consumer and producer, especially for farmers who
have limited capacity/knowledge to market and sell
their own products.

However, some authors have warned against the risk
of "local washing”, i.e. the appropriation and
cooptation of local food by the agri-food industry,
namely large retailers (Cleveland et al., 2015) -a
prospect reminiscent of the conventionalisation
effects previously documentedin the organic and
fair trade sectors (Guthman, 2003; Jaffee and
Howard, 2010).

Scalina-up SFSCs while respecting their
fundamental ideological motivations is another
important issue (Chiffoleau, 2017; Le Velly and
Dufeu, 2016; Navin, 2015) that merits further
exploration, opening a debate between growing (in
size) vs. multiplying small-scale initiatives as
particularly discussed in the EIP Focus group on
short chains (Kneafsey, 2015). The use of digital
technology and social media platformsin SFSCs has
recently been documented as a vector for up-
scaling, notably in the ongoing H2020 SKIN and
SMARTCHAIN projects.

For instance, a recent study from the SKIN project
evaluated the role of social media in SFSCs,
particularly Facebook, and found producers use it
more as a sales marketing tool than as a platform
for consumer interaction (Drejerska et al., 2019). On
the other hand, actors of online SFSC sales open
source platforms, like the international Open Food
Network, emphasize the virtual dimension of SFSCs
as enabling the democratisation and reappropriation
of food, collective mobilisation and the building of
resilient local food economies (Bouré, 2017).
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However, it remains debated whether virtual
connection paradoxically risks the dissolution of
producer-consumer linkages, despite its potential
for improving accessibility to local food products
(Chiffoleau et al., 2018; Elghannamet al., 2019).
Moreover, as for other economic activities, one must
also assess the use of ITin SFSCs using a political
economy perspective, attentive to the risks of labor
‘uberisation’ as well as of data appropriation by big
players. Scaling-up SFSCs also requires a better
consideration of competency-buildina.

For instance, the development of SFSC in Eastern
Europe remains hindered by farmers' lack of
entrepreneurial/marketing skillsand a competitive
retail environment remain key obstacles that hinder
the their development of SFSCs, factors which are
also further exacerbated by a communist
socioeconomic past (Kneafsey, 2015; Syrovatkova et
al., 2015). Some pan-European studies, like
SMARTCHAIN and SKIN underlinethe need to
create experience- and knowledge-sharing
platforms, as a basis for upscaling SFSCs.

Following a research phase mainly focused on three
specific SFSCs, as was described in the previous
section, current research efforts are drawing
attention to the diversification and diffusion of
SFSCs. The EU has favoured the capitalisation of
their good practices and innovations within different
on-going or forthcoming projects in the H2020
programme (see Annex). However, empirical data
documenting theirimportance, diversity and
hybridity at macro level, from both an economic and
a socio-demographic point of view, is still lacking.

It would therefore be useful to better account for
SFSCs in national and European statistics. Recent
publications have underlined the need for SFSCs to
be conceived as complementina rather than
replacina or radicallv opposina alobal chains
(Brunorietal., 2016; Malak-Rawlikowska et al., 2019;
Lamineetal., 2019).
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This conceptualisation therefore suggests a shift
away from dualistic language to describe them, a
similar point previously made by Holloway et al.
(2007) concerningthe alternative-conventional
dichotomy often used to qualify food networks.

Lastly, the sustainability impacts of SFSCs remains a
relatively novel research theme on which European
projects procured new knowledge and could further
address research gaps; the following section will
shed further light on this matter.

2. EVALUATING THE IMPACTS
OF SFSCS

SFSCs are often positively associated with different
sustainability impacts. Although some empirical data
and appropriate methodologies are still lacking,
recent research has challengedthis idealized vision.

In what follows, we first separately consider four
pillars of sustainability (economy, social,
environment, health/nutrition), then point out the
need, beyond multi-criteria analysis, of systemic,
interdisciplinary and longitudinal approaches.

A separate section will address territorial approaches
and the governance of SFSCs as both a pillar of
sustainability and as a means to articulate different
pillars.

2.1. The economic dimension

The emergence, or revival of SFSCs, in various
countries and for multiple actors, aims to increase
farmers’ income.

This dimension may be difficult to assess, as many
small-scale farmers do not have analytical budget
accountancy.A large survey conducted in France
between 2009 and 2014 on more than 800 farmsin
diverse sectors (dairy products, fruits and
vegetables, among others), including the
implementation of budget accountancy with small-
scale farmers, revealed that farms operating in
SFSCs aain a hiaher income per asset and per
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hour than farms inlona chains - after at least 5-7
years following their foundation - but that results
are very heteroaeneous, and can even be negative
(Captetal, 2011; RCC, 2013; Morizot-Braud and
Gauche, 2016). Research in Quebec found similar
results (Mundler and Laugrhea, 2016; Mundler and
Jean-Gagnon, 2019).

The recent H2020 STRENGTH2FOOD project
considered 186 farmsin 7 countries and 6 products,
across 6 types of SFSCs and 4 types of long chains.
Assuming small samples and low representativity,
the results showed better prices and higher value-
added in SFSCs compared with long chains,
especially in farmers’ markets and pick-your-own
farms, while sales to retail shops represent the
highest market share among SFSCs (Malak-
Rawlikovska et al., 2019; Cesaro et al., 2020).

The large survey conducted in France also
demonstrated that collective farmers’ initiatives for
producing, selling (e.g. in collective farmer shops) or
transporting food, had a positive effect on their
income. The survey also showed that organic
farming practices were associated with higher
farmerincome.

Moreover, it showed that economic performance
depends on factors at both farmer- and farm-
level (esp. skills and labor organisation), and at
chain and territorial level (e.g. degree of local
competition, margin taken by the intermediary).
Notably, increasing added value in SFSCs requires
local equipmentin close proximity to farms (e.g.
slaughterhouse, vegetable processing plant), and
adapted to process small quantities (De Vries et al.,
2017), which may be seasonal and irregular.

In addition to income, SFSCs reduce economic
uncertainties in contrast to the market volatility
typical of long chains (Boutry and Ferru, 2016), and
ensure a regular cash flow that also favours the
greening of agricultural practices (Millet-Amrani,
2020, see after). Nevertheless, the determination of a
‘just’ price in SFSCs remains a fundamental issue,
both in direct sale schemes and in chainsinvolving
intermediaries (Prévost, 2012).
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Moreover, the potential economic impact of SFSCs
collaborating with big retailers remains controversial
(Kneafsey, 2015), and requires more longitudinal
data. Finally, as farmers often combine diverse short
chains, as well as short and longer chains, more
research is needed, as a follow-up of
STRENGTH2FOQD, in order to model/simulate the
relevant combinations of chains according to
farmers’ capacities and objectives, products, and
territories (Tundys and Wisniewski, 2020). For
instance, procuring food to catering companies,
introduced in public policies in many European
countries, often appears as unprofitable enough for
small-scale farms, yet may be an opportunity for
mid-scale farms to combine with sales issued from
long chains.

The economic dimension is also captured by the
quantity of jobs created/maintained by SFSCs. In
France, the national agricultural survey conductedin
2010 showed that farmsin SFSCs represent more
jobs per hectare than those in long chains (0,75
FTE"/havs.0,26) (Barry et al., 2012). Similarly, in
Quebec, farms operating in SFSCs created on
average four full-time jobs per farm relative to the
provincial average of two and a half full-time jobs
(Mundler and Laughrea, 2016). However, the
auantity of iobs induced at the chain level but
also in territories (for instance, strong relation with
agritourism) has not been assessed. Job quality
should also be considered: for instance, the risk of
‘self-exploitation” has been highlighted in CSA
models (Galt, 2013) due to a high workload and
consumer pressure. Increased workload can also
affect the continuity of the farm operation, i.e. the
desire of the following generation to take over the
family business (Boutry and Ferru, 2016; Dufour and
Lanciano, 2012). Work organisation in SFSCs remains
animportantissue, also from an environmental
perspective (see after), while the use of digital
technologies opens new opportunities to save time
but needs skills (Chiffoleau et al., 2018). On a
broader scale, SFSCs are expected to contribute to
the local economy.

The New Economic Foundation (UK) proposed to
evaluate the ‘local multiplier effect’ of on-farm
purchases, compared with purchasesin
supermarkets or grocery shops, and highlighted
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important differences (Sacks, 2002). Few studies
have been done yet in thisline, and calculation
methods are debatable (Goldenberg and Meter,
2019).

However, this generates a new field of research
concernina the mappina and calculation of
detailed economic flows within and surroundina
SFSCs.

This issue should be related to the emergence of
new organisational arrangements (e.g. food hubs;
Bertiand Mulligan, 2016) and new economic
models which often remain idealized and
insufficientlv detailed (Hebinck et al.,, 2015;
Chiffoleau et al.,, 2019). Those models range from
social and solidarity, or platform/sharing economy,
challenging property rights, to auctioneer-driven
economy, encompassing high-techurbanfarming
practices, circular economies or bioeconomies.

These new models question relations with market
intermediaries, and call for a further analysis of the
contracts that they may include, in order to compare
them with those used in long chains.

The ongoing H2020 SMARTCHAINS project
highlights successful cooperative business modelsin
SFSCs and the H2020 programme for 2020 includes
a topic on innovative agri-food chains connecting
producer and consumer (RUR-05-2020), intended to
address the costs and margins of food chains
implying intermediaries not systematically involved
in fair trading practices.

2.2. The social dimension

The emergence (in Anglo-saxon countries) or
renewal (in Southern Europe) of SFSCs is very much
tied to their social motivations (Deverre and Lamine,
2010; Giampetri et al., 2016). In contrast with the
anonymous character of long supply chains, SFSCs
‘re-embed’ the economy in personal relations of
respect and trust between producers and
consumers (Sage, 2003).

They also contribute to redevelop relations of
technical dialoaue and cooperation between
farmers (Chiffoleau, 2009), value womens’ work
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(Malak-Rawlikowska et al., 2019) and include
newcomers with no agricultural background, who
contribute, by proposing to new ideas, to the

renewal of the agricultural sector (Dufour and
Lanciano, 2012; Chiffoleau, 2012; Dupré et al., 2017).

The social dimension is also captured by a wide
ranae of multi-actor collective actions and social
innovations in territories (Chiffoleauand Loconto,
2018) which promote place-based products
(Sonnino, 2007), strengthen social
cohesion/community-belonging (Aragau et al., 2016;
Connelly etal., 2011), develop food democracy
(Hassanein, 2003; Renting et al., 2012), renew
institutional/state food aid programmes (Le Velly
and Paturel, 2013), and address food insecurity and
food sovereignty, including racial and class
inequalities (Brent et al., 2015; Guthman, 2008). Such
actions thus stress the need for instilling food justice
or solidarity among low-budget consumers who
often remain excluded from these chains (Allen,
2010; Chiffoleau and Paturel, 2016; Darrot and Noél,
2018).

Nevertheless, solutions oriented towards
communities with a low socioeconomic status
remain difficult to find or to stabilize in an
emancipatory vs. charity perspective (Booth and
Coveney, 2015); Further, access to SFSC for low
middle-class aroups, neither rich nor poor,
remains unconsidered.

In a context of increasing SFSC diversification and
diffusion, examining the influence of these chains
on the food habits of averaage consumers
recently enterina them is lackinag.

Most studies document SFSCsinvolving consumers
already engaged in sustainable consumption
practices or just stated a correlation between a
higher density of SFSCsand a lower rate of obesity
(Bimbo et al., 2015). A few explored how SFSCs
activate diverse social mechanisms among average
consumers (influence, identification, learning, social
control, self-promotion; Dubuisson-Quellier, 2011;
Chiffoleau et al., 2017), and how these factors can
enable transitions towards more sustainable
practices.
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The transition may also be facilitated by the
contribution of SFSCs in shaping new foodscapes or
food environments: for instance, new on-going
collaborations between geographers and
epidemiologists evaluate how increased exposure to
local food in shops or to neighbouring farms
provokes changesin food behaviours, also taking
into account consumer mobility (project Foodscape,
see Annex). One ongoing study called “JArDinS"
(whose protocol has been published), is also
investigating the health/lifestyle impacts of urban
community gardens in Montpellier, France (Tharrey
et al., 2019).

These structural approaches need however to be
more articulated with social mechanisms, in a larger
vision of ‘food environment’ (Mattioni et al., 2020).

2.3. The environmental dimension

SFSCs are often criticised with regards to their
environmental footprint: Schlich et al. (2006) argued
that lamb purchased from New-Zealand and
transported by cargo to Europe generates an inferior
rate of CO2 emissions, in comparison to lamb
purchased and produced in Europe, transported by
trucks/cars and sold in short food chains.

This study, based on Life Cycle Analysis (LCA), was
questioned and nuanced in the GLAMUR project
(Brunorietal., 2016) but confirmed in the
STRENGTH2FOOD project (Malak-Radikowska et al.,
2019), though in the latter only food transport is
considered.

However, transport accounts for just a small portion
of CO2 emissions produced by food chains: the
highest is due to agricultural production (Barbier et
al., 2019), therefore leading one to question the
impact of SFSCs on farming systems. This does not
prevent actors and researchers from seekina
solutions to improve loaistics in SFSCs, especially
for the last kilometer in cities, while the first
kilometer and rural settings are less considered
(Vaillant et al., 2017).
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On the other hand, new wavs of evaluatina carbon
footprint have been suaaested, for instance to
change the unit of measurement (CO2 emissions per
nutrientin the product or per euros procured by the
product vs. per kilo) or to develop territorial LCA
(Loiseau et al., 2018).

Concerningfarming systems, as for consumer food
behaviours, most studies have focused on SFSC
actors already involved in sustainable/organic
agriculture or agroecology.

Given that conventional mid-sized farms are now
permeating these chains, more research is needed
to document the impact of SFSCs on the
aaroecoloagical transition of (conventional mid-
size) farms.

Still few studies addressed this issue and highlighted
the positive impact of SFSCs on consumer pressure,
on the renewal of technical dialogue between peers,
and on the economicrisk alleviation in farmers’
decisionsto use less chemical treatments (Marécha
and Spanu, 2010; Chiffoleau et al., 2016; Millet-
Amrani, 2020). Nevertheless, they also showed a
contrasted impact according to the type of SFSCs:
while the effects of direct selling are statistically
significant for mid-scale conventional fruits and
vegetable producers, local procurement of
supermarkets does not have any ecological impact,
given thatit remainsregulated by the “zero default”
norm, which obliges producers to use pesticides
(Millet-Amrani, 2020).

Moreover, even in direct selling, some technical
advisers argue that the suppression of pesticide
treatments can also be simply the effect of a low
capacity to organize work, and thus could provoke
ecological problems (ibid.).

The FP7 GLAMUR project, especially, addressed
other environmental indicators (resource use,
pollution, biodiversity, food waste) to compare local
vs. global food chains but concluded that results are
very context- and product-dependent. The clearest
result concerned the preservation of
agrobiodiversity, which local food chains seem to
better address than theirlong counterparts (Brunori
et al,, 2016). The H2020 DIVERSIFOOD, LIVESEED
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and CERERE projects focusing on farmer-led
participatory breeding for organic farming also
highlighted the strong relation between
‘peasant’/local varieties and ‘alternative food
systems’ (Chable et al.,, 2018; Chable et al., 2019). On
the other hand, projects on (peri)urban agriculture
stress its role in preserving farmland (Brinkley, 2012)
and procuring ecosystem services (Lin etal., 2015),
which can be considered as indirect impacts of
SFSCs and could be more directly and largely
addressed.

2.4. The nutrition/health dimension

The health dimension has also been one of the key
drivers of SFSCs’ emergence or renewal, already
presentin the Japanese teikeiin the 1960s. Local
food consumers are increasingly seeking fresh,
nutritious and safe food (Lappo et al., 2015). This
questions both the agricultural practices (see above)
and the food processing techniques used in SFSCs.

Concerningthe latter, studies are just emerging (De
Vries et al., 2017), especially for vegetables which
have been little considered (see ongoing H2020 FOX
project, Annex). For instance, geneticists highlight
the nutritious potential of ancient varieties and
landraces, typically more cultivated in SFSCs
(Meynard et al., 2017), for healthy and diversified
diets (Longin and Wiirschum, 2016; see also H2020
DIVERSIFOOD, LIVESEED and CERERE projects).

Further, food technologists and socio-economists
stressed the specific qualities of bread and pasta
(Galli et al., 2015) made from the joint use of ancient
varieties/landraces of wheat, organic farming, and
‘mild technologies’ (stone milling, slow fermentation,
suppression of additives, etc.) (Chiffoleau et al.,
2020a). Moreover, in a context of rising consumer
gluten-sensitivity, geneticists, microbiologists,
agronomists have also analysed the gluten quality of
these products, in relation with consumers’
evaluations (Lhomme et al., 2016; Desclaux et al.,
2018).

However, more research is needed to assess how
SFSCs de-standardize, de-commodify food out of
Geographical Indications schemes or high-end
products, and procure diverse, safe food that is
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accessible to all (SCAR Food systems, 2019). This
destandardization could also provoke new sanitary
risks, as these chains may imply non-professionals
(e.g. consumers contributing to transport food,
consumer cooperatives), a topic that requires further
investigation.

Finally, the nutrition/healthimpact of SFSCs should
also be studied in order to document potential
changesin the food behaviour of average
consumers towards healthierdiets (this aspect is
discussed in the section 2.2.).

2.5. From multidimensional to systemic
and longitudinal approaches

So far, the EU research and innovation programme
has favoured the implementation of
multidimensional approaches to assess the
sustainability impacts of SFSCs.

The already-mentioned FP7 GLAMUR and H2020
STRENGTH2FOOD projects made great
contributions, taking into account experts’ and
SFSCs participants’ sustainability indicators (Brunori
et al.,, 2016; Vittersg et al., 2019; Schmitt et al., 2017).
Results underline that a compartmentalized
approach to SFSCs can lead to incomplete and
insufficient observations (e.g. relying only on LCA to
measure environmental impact) and confirm the
need to consider both qualitative and quantitative
data (Brunorietal., 2016; Gava et al., 2018).

If findings from French and Italian surveys (RCC,
2013; Mastronardi et al., 2019) as well as EIP focus
group expertise on innovative short chains
(Kneafsey, 2015) are included, both researchers and
participants tend to agree on SFSCs social
benefits. and less on their economic and
environmental outcomes (Vittersg et al.,, 2019). The
latter two dimensions typically showing more
variability (Galli and Brunori, 2013; Brunori et al.,
2016; Kneafsey et al.,, 2013; Kneafsey, 2015; Schmutz
et al., 2018). Research and innovation thus provide
inputsin order to make trade-offs and propose
paths for progress.
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Two other EU projects, SKIN and SMARTCHAINS,
offer supplementary insights about the interaction
between sustainability dimensions, as well as about
sustainability factors, for instance by highlighting the
economic performance of cooperative SFSCs.

Nevertheless, ameta-analvsis of case studies at
the European level would be useful for
developina a more svstemic assessment.
Moreover, longitudinal studies, evaluating the
changein conventional farmers’ practices as well as
those of consumers newly entering these chains, are
needed to better capture the role of SFSCs in
aagricultural and food system transition.

3. GOVERNING SFSCS
TOWARDS INTEGRATED
SUSTAINABILITY

As highlighted in the key conclusions of the
GLAMUR project, food chain governanceisan
important determinant of impact assessment.

Although it could have beenincludedin the
previous section as a dimension of sustainability, it
merits a specific section as governance dynamics
could favour (or limit) the articulation of the
different pillars of sustainability at both the chain
and territorial level. In line with the SKIN project, one
can consider both internal and external governance,
the latter referring to the political context
surrounding the SFSCs.

3.1 SFSCs at the heart of new local food

policies

SFSCs have been the subject of a growing literature
in different disciplines (geography, rural sociology,
food planning and political sciences, among others),
interested in the emergence of urban food policies
as expressions of new place-based, horizontal and
inclusive governance schemes, for instance through
Food Policy Councils (Lever et al., 2019). Studies
examining these councils have mostly focused on
large-scale cities, from the pioneer case of Toronto
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(Blay-Palmer, 2010; IPES Food, 2017), now included
among othersin the international Milan Urban Food
Policy Pact (2015) through which cities worldwide
commit to act locally to develop more sustainable
food systems (Candel, 2019).

In centralised states like France, local food policies
act as an expression of decentralised power
dynamics and of the growing role of local authorities
(Brand et al., 2017).

Within these policies, studies are especially
examining the rise of farm-to-school programmes to
supportlocal farmers and provide children with
fresh, local foods, and agricultural education
(Morgan and Sonnino, 2013). More recent research
also highlights how food policies specifically shape
land preservation or farmland access in peri-urban
areas (Baysse-Laisné et al., 2018; Horst and Gwin,
2018).

Nevertheless, some scholars have raised questions
about the empowerment processes produced by
these policies and governance structures (Coulson
and Sonnino, 2019).

While cities remain central to food dovernance
dvnamics, few studies consider this issuein
small-scale cities and rural territories (Bedore,
2012; Baysse-Laisné et al., 2018; Chiffoleau et al.,,
2016). However, the role of these spaces is
expanding, for instance in the frame of ‘Territorial
food projects’ (Projets alimentaires territoriaux)
included in the 2014 French Agricultural Law (Brand
et al, 2017) or in the development of bio
(organic/eco)-regions (Stottenet al., 2017).

Moreover, more longitudinal researchis needed in
order to highlight the conditions of local
partnerships, and of the organisation of local
ecosystems around SFSCs. This organisation opensa
new line of innovation and research aboutlocal
reindustrialisation (i.e. installation of local units to
process local raw material) beyond local distribution,
and calls for adaptation/innovation in food systems
and territorial actors training (Chiffoleau et al.,
2020a).
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3.2 SFSCs and power issues

As briefly evoked in the economic dimension of
SFSCs' sustainability, these chains also favour the
experimentation of new inclusive economic models
and tools in line with the social values expected
from them, including, among others, fair trading,
equity, participation, transparency, and food and
employment re-localisation (Chiffoleau et al., 2019).
Recent papers explored the development of
‘prosumption’in SFSCs, i.e. the implication of
consumers in productive tasks (Arcidiacono et al.,
2018).

Another new research direction has been open on
the extension of participatory guarantee systems,
usually studied in the realm of organic farming
(Loconto, Hakanaka, 2017), to SFSCs (Chiffoleau et
al., 2016; Cuéllar-Padilla, Ganuza-Ferandez, 2018).

A last recent orientation consists in studying the
‘mid-tier chains’ which are developing at regional
levels and involving more intermediaries, but whose
actors assume or promise a combination of
economic objectives and social, environmental
values.

These 'values-based chains’, which may be
juxtaposed with territorial branding (Fleury et al.,
2016; Ostrom et al., 2017), may be considered as
one of the possible ways of articulating different
pillars of sustainability in an inclusive manner
(Chiffoleau et al., 2020a), as well as of the up-scaling
of SFSCs More research is however needed as they
can also preserve or create new power imbalances
and unfair trading, especially when the use of IT is
concerned.

3.3 SFSCsin food systems resilience

One of the most recent, and salient topics of
research on SFSCs concerns their contribution to
food system resilience, especially regarding the
capacity of food systems to guarantee food
procurement in case of sanitary, climatic, social or
economic shock.
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For instance, Smith et al. (2016) highlighted the
complementarity between short and long chainsin
procuring food during major floods in Australia. In
the earlier FOODLINKS project (EU Seventh
Framework Programme), the resilience of SFSCs was
highlighted as a key factor to be used in policy
changes — SFSCs can complement long chains, thus
diversifying the sources of food supply (Galli and
Brunori, 2013).

More research is however needed to qualify and
auantify the concrete economic, social and
spatialized flows in each type of chain, including
theirimportance and vulnerabilities. in order to
guide decision-makers (Chiffoleau et al., 2020b).
Another new direction of research, developed in the
FP7 FOODMETRES project, consists in assessing the
foodshed of cities and to test diverse scenarios to
increase self-sufficiency in relation with possible
evolutionsin diets, population, etc. (Zasadaetal.,
2019).

SFSCs and food relocalisation, implying local
reindustrialisation, have been suggested as key
components from a food planning perspective but
their current/potential role has to be better
understood in relation with possible shocks, as
demonstrated during the Covid-19 crisis in which
they, among other factors, provide reassuranceto
consumers.
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CONCLUSION

Sustainable supply chains: is shortening the
answer?

The state of play of short food supply chains first
demonstrated their high potential, as they have
been renewed or created in relation with
sustainability values. SFSCs are however not
systematically sustainable; their sustainability
typically depends on the particular indicator,
product, and context in question.

The state of play exposes several research gaps:

the role played by intermediary actors in SFSCs,
and more broadly, the diversity and impacts of
new economic models which are emerging in
the up-scaling processes of SFSCs (collective
entrepreneurship, online platforms...), and may
include new types of contracts;

the aovernance of SFSCs in rural settings and
small-scale cities;

the quantity and quality of jobs created directly
and indirectly by SFSCs;

the influence of SFSCs on farmina techniques,
processina techniaues and food behaviours by
actors newly participating in them (conventional
mid-size farms, ‘average’ consumers, artisans...);

the production of ecoloaical, cultural,
ecosystem services by SFSCs, which could
include an evaluation of their possible payment
(by consumers, through public policies...);

the de-standardization of food by SFSCs in the
perspective of healthier diets, and addressing
technological lock-in;

the loaistic oraanisation of SFSCs in rural
settings (taking into account the risk of
dehumanising relations in SFSCs by using
technological devices);

the economic and material flows within and
around SFSCs, accounting for small flows (which
are not considered in territorial metabolism
approaches), including food waste, both to
assess their contribution to the local economy, to
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develop circular economy, and to strengthen
food system resilience (by assessing their
complementarity/competition with long chains);

the adaptation of LCA to SFSC aims (improved
health, increased farmer income...), specificities
(complex systems of flows...) and territorial
embeddedness;

the ensured long-term access to SFSCs by low
middle-class groups;

therisks induced by SFSC expansion, especially
sanitary risks; and

the most suitable combinations of (short, lona)
chains for farmers, according to their situation,
product, and territory.

In the frame of Horizon Europe, for a contribution to
the EU New Green Deal and given the COVID 19
crisis context, some of these research gaps appear
as particularly important to overcome.

They could be jointly addressed in two priority RIA
(Research and Innovation) issues:

1. therole of SFSCs in food svstems
transition, from farming techniques of
conventional midsize farmers to food
behaviours of regular consumers, in relation
to the up-scaling of SFSCs - this up-scaling
often relies on the use of digital
technologies, on new economic models, on
local food policies, on higher middle-class
demand for high-quality food, on foodscape
evolution which would have to be better
framed -, and by also addressing the impact
of up-scaling on the transition of long
chains (by imitation and because both
farmersand consumers combine short and
long chains);

2. the contribution of SFSCs to food
svstems resilience, from the assessment of
the multiple socio-economic, material,
spatialised flows, the diverse assets,
vulnerabilities and risks linked with SFSCs to
the simulation of diverse shocks and
scenarios; those ones should take into
accountshortandlong, local and global
chainsactual and possible complementarity
or competition. They could also consider
shortening international trade flows — in
terms of intermediaries - to transform
suffered dependencies in chosen, controlled,
and equitable interdependencies, thus
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importing some of the characteristics of
short chainsin longer ones. This would thus
open a larger perspective for international
fair trade, as no longer a market niche, but
as a strategy to strengthen the resilience of
both Northern and Southernfood systems.
This would also offer an opportunity to
(re)discuss the notion of food sovereignty
(Pimbert, 2019), initially developed in
Southern countries, and applied to Northemn
contexts in the context of the COVID-19
crisis.

From this state of play. we also suagest:

Ina CSA (Coordinationand Support Action),
developing a network of experts at the
European level to make a qualitative and
auantitative meta-analvsis of case studies
addressina sustainability dimensions, in
order to propose a systemicimpact
assessment of SFSCs;

Ina lA (Innovation Action), implementing
appropriate and innovative training
tools, devices and methods to build the
skills needed for SFSC development and
performance; andiii) better includina SFSCs
in European and national statistics.
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ANNEX: RECENT, ONGOING AND FORTHCOMING EUROPEAN
PROJECTS ON OR RELATED TO SHORT FOOD CHAINS /
SUSTAINABLE FOOD CHAINS

Date Project title Main objective Website
2011-2013 ..0"'.. Develop and experiment with new ways | www.foodlinkscommunity.net/f
Foodlinks of linking research to policy-makingin | oodlinks-home.html
gl s cpec o2t e the field of sustainable food
consumption and production
2013-2016 Tw:;_j; " E [ A M “ H To assess the impact of global and local | www.glamur.eu
510;;;;\;4;(mnnaasseumm:amulummemmm\ fOOd Chains (20 casesin 10 COUntrieS)
2016-2019 r ; ~ i i\.\ i Reducing knowledge gaps by www.shortfoodchain.eu
1 g
N i\ reconnecting producers and consumers
B N ] N
It INNOVATION NETWORK
2019-2023 oo Innovative processing technologies for www.fox-
processing fruits and vegetables foodprocessinginabox.eu
inabox
2016-2021 v Qualitative assessment of organisational | www.strength2food.eu
STRENGTH .
®2FOOD development of 12 SFSCs and their
impact assessment (social, economic,
environmental)
2018-2021 § Foster and accelerate shift towards
SMAR":HAIN collaborative SFSCs (analysis of various
types)
To come RUR-05-2020: Connecting
consumers and producersin
innovative agri-food supply
chains (CSA)
To come CE-FNR-07-2020: FOOD
2030 - Empowering cities as
agents of food system
transformation (CSA)
To come FNR-03-2020 A
comprehensive vision for
urban agriculture (CSA)
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http://www.foodlinkscommunity.net/foodlinks-home.html
http://www.foodlinkscommunity.net/foodlinks-home.html
http://glamur.eu/
http://www.shortfoodchain.eu/
https://www.fox-foodprocessinginabox.eu/
https://www.fox-foodprocessinginabox.eu/
https://www.strength2food.eu/
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