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Abstract
Recent literature demonstrates the contribution of short food supply chains (SFSC) to regional economies and sustainable 
food systems, and acknowledges their role as drivers for sustainable development. Moreover, different types of SFSC have 
been supported by urban food policies (UFP) over the few last years and actors from the food chain became part of new insti-
tutional settings for urban food policies. However, evidence from the sustainability impact assessment (SIA) of these SFSC 
in urban contexts is limited. Our paper presents an approach for the development of an SIA framework for different SFSC 
types. In addition, a practical application of the tool in four metropolitan regions (Berlin, London, Ljubljana and Nairobi) 
is tested. The conceptual development of the SIA framework is based on an in-depth analysis of existing SIA frameworks 
and methods for assessing the sustainability of agriculture, food chains and food systems and adapted to the specific needs 
of analysing SFSC in metropolitan regions. The operational value and utility of the framework and the tool were tested with 
social and natural scientists and local stakeholders. The assessment results demonstrate that SFSC seems to be more sustain-
able than the baseline (long global food chains) in the social dimension, but also feature specific strengths and weaknesses 
concerning their economic and environmental sustainability. This might give an indication for regional adjusted strategies 
and food chain innovations that improve the sustainability performance may be required. We found the tool useful for framing 
the dialogue between food chain actors, consumers and policy, because it makes benefits and trade-offs of the chain types 
operating in an urban–rural context more visible and communicable.
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Introduction

Sustainability of the food system and of food chains

Sustainable development and tools and indicators for assess-
ing the current state and progress towards sustainability in 
the agri-food sector have had high relevance for research 
and policy agendas for many years (van Cauwenbergh et al. 
2007; FAO 2013; Eakin et al. 2017; EEA 2019b).

A widespread negative perception of the sustainability 
and nutritional performance of the recent global, industrial-
ized food system pointed to the need for technical, social 
or institutional innovations and possible alternative modes 
of food production, distribution and consumption enabling 
system change (Forssell and Lankoski 2015; Galli et al. 
2015; Cagliano et al. 2016; EEA 2019a). Furthermore, these 
“alternative food systems, especially those that are devel-
oped with the aim to be more sustainable, offer particular 
lessons for wider agriculture, including how the sustainabil-
ity assessment itself could be conducted” (Alrøe et al. 2016, 
chapter 4).

Academia and practice have contributed with many dif-
ferent paradigms and approaches on how to solve the prob-
lems in the current food system and establish more sustain-
able farming systems and food chains. They encompass, 
for example, technical and management innovations for 
conventional food systems framed in concepts such as sus-
tainable intensification (Pretty 1997; Garnett and Godfray 
2012; Loos et al. 2014; Weltin et al. 2018) or sustainable 
and integrated chain management (Seuring and Müller 2007; 
Carter und Easton 2011), and in alternative approaches for 
agricultural production and food systems, such as agroecol-
ogy (Francis et al. 2003; IPES Food 2016), social innova-
tions and new forms of food chains and governance, such 
as alternative food networks (AFN, Renting et al. 2003; 
Goodman et al. 2012) or food policy councils (Sonnino and 
Spayde 2014). The last two mentioned particularly reflect 
the observation that the current institutional arrangements 
of the ‘conventional’ food system seem to be inadequate to 
ensure sustainability (Michel-Villarreal et al. 2019). In addi-
tion, “the tension between ‘alternative’ and ‘conventional’ 
food mirrors that between ‘alternative’ and ‘mainstream’ 
approaches to sustainability” (Maxey 2007, p. 61).

The potential effects and perceived benefits of local food 
chains such as short food supply chains (SFSC; Marsden 
et al. 2002; Ilbery and Maye 2005; Galli and Brunori 2013) 
or alternative food networks (AFN, Renting et al. 2003; 
Freidberg and Goldstein 2011; Goodman et al. 2012) for 
balanced and sustainable urban and rural development has 
led to a growing interest among researchers, food activists, 
farmers, policymakers and planners worldwide (Jarosz 2008; 

Committee of the Regions 2011; European Union 2013; 
Kneafsey et al. 2013).

Cities are usually places of food consumption, distribu-
tion and retailing. By contrast, production, processing and 
packaging activities are only carried out to a small extent in 
the city and its immediate surroundings (Smit 2016, adapted 
from Ericksen 2008). As a growing number of people live 
in urban environments, the interrelationships between urban 
lifestyles and consumption patterns (urban diets) and the 
sustainability impacts of urban food systems (cities are 
mainly places of food consumption) on ecosystems, cli-
mate and societies (in urban and rural spaces) are becoming 
increasingly urgent (Seto and Ramankutty 2016; Landert 
et al. 2017). It is assumed that SFSC can contribute to multi-
ple objectives of the United Nations Agenda for Sustainable 
Development (Ilieva 2017; UNIDO 2020). Moreover, differ-
ent types of SFSC have been supported by urban food poli-
cies (UFP) over the last few years (Ilieva 2017) and actors 
from the food chain have become part of new institutional 
settings for UFP.

Against this background and in order to support informed 
decision-making of food system actors in city regions and 
justify policy interventions that promote SFSC chains and 
re-localization of food system knowledge about the sustain-
ability impacts and adequate tools for measuring the impacts 
of these specific chain types, SFSC is required.

Short food supply chains and their perceived 
sustainability impacts

An extensive body of literature over the last two decades has 
been studied on the occurrence, organisation and sustain-
ability effects (benefits) of SFSC or AFN We use the more 
‘technical’ term “short food supply chains” in the course 
of this study and focus on the way of food production, dis-
tribution and consumption including the organisational 
structure, spatial and social relationships between producer 
and consumer, and urban and rural spaces (Marsden et al. 
2000; Renting et al. 2003; Aubry and Kebir 2013). This is 
to overcome the problems regarding the insufficient clarity 
and consistency in the usage of key concepts in this field 
of research and the conflation of the structural characteris-
tics of alternative food chains with desired outcomes and/or 
actor behaviours (Tregear 2011). Herewith, we also change 
the attention “from ‘alternative’ food to ‘sustainable’ food” 
(Maxey 2007).

The SFSC are commonly considered as being more sus-
tainable than global food chains and sustainability is even 
part of the definition (Jarosz 2008; Forssell and Lankoski 
2015; Malak-Rawlikowska et al. 2019). It is stated that SFSC 
provide multiple benefits for the environment, society and 
individuals (consumers, farmers), for example, by reducing 
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food miles and carbon emissions, fostering the economic 
viability of farmers and rural areas or changing eating habits 
with effects on public health (Ilbery and Maye 2005; Kneaf-
sey et al. 2013; Mundler and Laughrea 2016; UNIDO 2020). 
Despite such direct sustainability impacts, it is also stated 
that they create indirect impacts related to learning and par-
ticipation and creating awareness about sustainability-related 
issues in the food system, which is a very important aspect 
for the overall sustainability and food system transformation 
(Forssell and Lankoski 2015; Opitz et al. 2017).

Claims about the environmental, economic and social 
impacts of SFSC are numerous in the literature, but sel-
dom proved by empirical research. Previous and recent 
studies often show a lack of systematic reviews and cross-
county comparative case studies that investigate multiple 
dimensions of sustainability (Kneafsey et al. 2013; Michel-
Villarreal et al. 2019). A few studies were published only 
recently that present comparisons of different chain types 
and across different countries with a huge amount of data 
gathered (Brunori et al. 2016; Malak-Rawlikowska et al. 
2019; Majewski et al. 2020).

The majority of studies which support evidence are case 
studies from different regions and countries (mainly from 
the Global North) and are often based on qualitative estima-
tions, representing the perceptions and experiences of food 
chain actors (Kneafsey et al. 2013). A lot of empirical stud-
ies focus only on one or a few specific types of SFSC and 
certain sustainability aspects, such as environmental sustain-
ability (Forssell and Lankoski 2015; Mundler and Laughrea 
2016; Michel-Villarreal et al. 2019) and a lack in the integra-
tion of the consumer perspective or sustainable consumption 
(Tregear 2011; Schader et al. 2014; Michel-Villareal et al. 
2019). Another difficulty in this research field results from 
the limited access to qualitative and quantitative data of the 
benefits of SFSC (Mundler and Laughrea 2016) and a lack of 
baseline and longitudinal data (Kneafsey et al. 2013). Con-
cerning the impacts of the agri-food sector and especially of 
local food systems (including SFSCs), it becomes obvious 
that the relevance and sufficiency of impacts were some-
times overestimated and possible counter-effects or trade-
offs were neglected (Michel-Villarreal et al. 2019; Benedek 
et al. 2020).

Therefore, there is an ongoing discussion about the qual-
ity and coverage of the studies, the chain types assessed, 
the methods applied, and the impacts measured and their 
relevance (Tregear 2011; Kneafsey et al. 2013; Forssell and 
Lankoski 2015; Michel-Villarreal et al. 2019). The assess-
ment of environmental sustainability, for example, is often 
operationalized by using concepts such as carbon footprints 
or food miles, which can be easily communicated to con-
sumers (Pretty 1997; Hedberg 2016). On the other hand, the 
focus on carbon emissions and food miles “can divert atten-
tion from the far more fundamental and deep rooted social, 

economic and environmental changes that are required to 
tackle the sustainability challenge” (Coley et al. 2009, p. 
931).

The main critique arises from the tendency in the public 
and scientific discussion to assume that SFSC or local food 
systems produce per se economically, socially and envi-
ronmentally desirable outcomes and are, thus, inherently 
good or sustainable (Born and Purcell 2006; Tregear 2011; 
Michel-Villarreal et al. 2019). It is also not clear to date to 
which extent and how SFSC in general, but also specifically 
can address the sustainability objectives of city regions’ food 
systems better and how important the local conditions for the 
results are (Mundler and Laughrea 2016).

In our paper, we develop a conceptually and functionally 
novel approach to sustainability impact assessment (SIA) 
for SFSCs (SIA-SFSC) that meets the requirements of vari-
ous actors in the food system, especially in a metropolitan 
context.

The SIA-SFSC is developed as a rapid assessment (quick 
scan) tool and attempts to fill the gap between quantitative 
data-based assessment of SFSC that address only one or two 
sustainability dimensions and single qualitative case studies 
that study one food chain type [e.g. community supported 
agriculture (CSA)] in one geographic region. We also iden-
tified the need to adopt more holistic research approaches 
that allow the evaluation of trade-offs and balance among 
the social, economic and environmental sustainability for 
different SFSC.

The ambition of this research paper is twofold: (1) we 
want to contribute to a more differentiated assessment frame-
work for SFSC types and create awareness about potential 
trade-offs and the strengths and weaknesses of the diverse 
SFSC types. (2) We test whether this approach can be imple-
mented as a tool that is sensitive to different sustainability 
contributions of different SFSC types in various regional 
contexts and if such a tool could be used for benchmarking.

The paper is structured as follows: in the following chap-
ter, we provide a literature review about existing approaches 
that assess the sustainability of farms, food chains and food 
systems and focus especially on approaches to SFSC and 
local food systems. The third chapter describes the SIA tool 
development procedure in detail. Selected results are pre-
sented in chapter four. Finally, we discuss the feasibility of 
SIA-SFSC for SFSC analysis.

Literature review on sustainability impact 
assessment tools in the agri‑food sector

Types and variation of tools

A plethora of concepts, methods and indicator sets exist 
for sustainability assessments generally and for farms, food 
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chains or food systems specifically in the academic litera-
ture. Farm-level assessment tools especially gained a lot of 
attention, and were studied and applied by many researchers 
(Binder 2010; Marchand et al. 2014; Schader et al. 2014; 
de Olde et al. 2016). The reviews and comparisons by van 
Cauwenbergh et al. (2007), Gasparatos and Scolobig (2012), 
Singh (2012), Schader et al. (2014), Prosperi et al. (2015), 
meta-reviews by Sala et al. (2015) or categorization schemes 
by Ness et al. (2007) and the FAO (2013) provide some 
guidance about and overview of tools and indicators.

Sustainability assessment frameworks and tools were 
developed for different purposes, scopes and subjects of 
investigation and show different degrees of complexity. 
They also differ in their degree of stakeholder involvement 
and requirements regarding data and knowledge stocks in 
the implementation phase (Ness et al. 2007; Binder 2010; 
Marchand et al. 2014; Alrøe et al. 2017). The SIA tools were 
usually characterized according to their purpose, the level of 
assessment (unit of investigation), geographical scope (local, 
national, global), sectorial scope (applicable to all, specific 
agricultural, food products or farm types), thematic scope 
(dimensions of sustainability: environmental, economic, 
social or integrated) (Schader et al. 2014).

Assessment tools in the agri-food sector focus on either the 
agricultural production at farms, including different farming 
or production systems, such as organic vs. non-organic agri-
culture (Lillywhite et al. 2012; Schader et al. 2012), urban 
rooftop farming (Sanyé-Mengual et al. 2015), or single stages 
within the food chain (e.g. processing, transport). The units 
of assessment range from a single agricultural commodity 

to commodity groups (such as meat), firm level or food sec-
tors (e.g. diary, agriculture, fishery) level to an entire food 
system (Prosperi et al. 2015). Tools can cover spatial scales 
from single fields to local or global food chains, and include 
sustainability targets of different stakeholders ranging from 
individuals to the whole society (Fig. 1).

In addition to Schader et al. (2014), other researchers 
categorize tools according to their temporal characteristics 
and assign whether a tool evaluates a past development (ex-
post), describes a current state or performance of a food 
chain or food system, if it used for assessing future (desired) 
outcomes from policy changes or improvements in a produc-
tion process (ex-ante, change oriented) or even addresses 
questions of inter- and intragenerational equity (Ness et al. 
2007; Alrøe et al. 2017; Landert et al. 2017). Another use-
ful differentiation of assessment tools was made, for exam-
ple, in the review by Binder (2010), who categorized three 
types of assessment methods according to the degree of 
stakeholder involvement: (1) top-down farm assessment 
methods, (2) top-down regional assessment methods with 
some stakeholder participation, and (3) bottom-up integrated 
participatory or transdisciplinary methods with stakeholder 
participation throughout the process.

The perceptions of sustainability of different stakeholder 
groups (e.g. farmers, consumers, policymakers) or the whole 
society are relevant for defining a target system or reference 
frame for the assessment (Kloppenburg et al. 2000). Further-
more, Smith (2008) and Caracciolo et al. (2011) assigned 
typical responsibilities to different actor groups for the sus-
tainability of a food chain.

Fig. 1  Scope, scale and sustainability dimensions of assessments in the agri-food system. Source: Own compilation based on Sauvenier et al. 
(2005), Peano et al. (2014) and Schader et al. (2014)
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The tools were usually designed for multiple purposes, 
which include research, monitoring, (self-)assessment and 
benchmarking, advice (farm, policy), certification, consumer 
information and landscape planning (Marchand et al. 2014; 
Schader et al. 2014). They fulfil different functions, such as 
information and communication, facilitate learning and the 
exchange of ideas, and knowledge or support decision-mak-
ing and planning. The use in practice can also be irrespective 
of the original intention of the tool developer and many tools 
were used for more than one purpose (Marchand et al. 2014; 
Peano et al. 2014; Schader et al. 2014).

Tools and frameworks for SFSC and local food 
systems and criteria for tool selection

A lot of frameworks, tools and indicator sets have been 
developed during the last few years for assessing the sus-
tainability of farms, the agricultural sector and food chains. 
Assessment frameworks and indicator sets for food systems 
(DEFRA 2011; Prosperi et al. 2015) and specifically for 
urban food systems and urban food governance have come 
up in science and practise more recently (Landert et al. 2017; 
FAO 2019).

We give a brief overview in the following about assess-
ment tools that address three or more dimensions of sustain-
ability and allow the evaluation of economic, environmental 
and social aspects in food chains or food systems (Table 5 in 
the supplement). The approaches and tools presented were 
chosen in order to exemplify the broad variety of meth-
ods and scopes and the information does not claim to be 
complete.

Some of the frameworks are well-established and sev-
eral empirical studies exist which applied these approaches 
in the context of food, for example, Monitoring Tool for 
Integrated Farm Sustainability/MOTIFS, (Meul et al. 2008), 
Sustainability Assessment of Food and Agriculture Systems/
SAFA (FAO 2013) and Social Return on Investments/SROI 
(SROI Network 2012). Many of them are very data-inten-
sive (mostly quantitative primary and secondary data) and 
require very specialized scientific or technical knowledge, 
whereas other tools use the knowledge of practitioners or 
other data sources (e.g. SROI), or combinations of exist-
ing statistical/accounting data and experts or stakeholders 
estimations (e.g. MOTIFS, Public Goods Tool/PG: Gerrard 
et al. 2011, 2012; FAO 2019).

Assessment approaches to environmental sustainability 
are often expert-based and apply complex methods, such 
as carbon accounting and footprint analysis (Coley et al. 
2009). Life cycle assessments (LCA) are especially widely 
used for assessing food supply chains of all kinds (Hage-
laar and van der Vorst 2002; Roy et al. 2009), including 
SFSC (Kulak et al. 2015; Brunori et al. 2016) or urban 
agriculture (Sanyé-Mengual et al. 2015). Assessment tools 

for farms are widespread, but they usually do not assess 
impacts on soil quality, biodiversity or ecosystem services 
and neglect social, health or ethical issues of food produc-
tion (Schader et al. 2012, 2014; MacPherson et al. 2020). 
Social Life Cycle Assessment (S-LCA) tackling these 
social issues were evolved later than environmental LCA, 
but “the level of methodological development, application, 
and harmonisation of Social LCA is still in a preliminary 
stage” (Sala et al. 2015, p. 2). Exemplarily, the PG Tool 
and the SAFA Guidelines (FAO 2013), which provide one 
the most holistic assessment approaches for farms and 
beyond, have a broader coverage of environmental issues.

Although there have been many attempts to assess the 
sustainability of SFSC (for overviews, see, for exam-
ple, Kneafsey et al. 2013; Brunori et al. 2016; Michel-
Villarreal et al. 2019), we found only a few examples of 
assessment approaches that have been applied specifically 
to SFSC and explicitly in the urban context (e.g. SAFA; 
Landert et al. 2017; Malak-Rawlikowska et al. 2019).

The concepts and framings of the sustainability of food 
chains and systems are usually based on reflections or the 
knowledge of specialists in science and policy (Kloppen-
burg et al. 2000). Only a few approaches attempt to include 
producers and consumers and apply participatory pro-
cesses in the tool development (Kloppenburg et al. 2000). 
Integrated participatory and transdisciplinary approaches 
have been investigated in recent years (e.g. Landert et al. 
2017; Sanyé-Mengual et al. 2018), but the experiences 
with these participatory sustainability assessments were 
divergent in practice (Triste et al. 2014).

In contrast to the growing number of assessment tools 
and frameworks, there is limited guidance and criteria 
concerning how to choose the appropriate tool. There-
fore, the selection is based either on stakeholders’ needs 
or pragmatic considerations, such as data availability (de 
Ridder 2007; Gasparatos and Scolobig 2012; Marchand 
et al. 2014). As a consequence of the specific strengths 
and weaknesses of the different SIA approaches and tools, 
scholars in this research field conclude that the approaches 
need be tailored for a specific purpose considering the 
specific question or problem and scope (de Ridder 2007; 
Schader et al. 2014). Another option is to combine differ-
ent tools, methods and indicators in a modular way or to 
use them complementarily (Marchand et al. 2014).

Some guidance for tool selection can be drawn also 
from the differentiation between Full Sustainability 
Assessment (FSA) and Rapid Sustainability Assessment 
(RSA) tools by Marchand et al. 2014 (Fig. 2). This frame-
work was developed to compare two types of indicator-
based assessment tools for agriculture (farms), but is also 
applicable for other tools with a different scope. FSA and 
RSA vary mainly in their applicability (e.g. time, budget, 
method of data gathering), data requirements and certain 
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quality criteria, such as user-friendliness, transparency, 
complexity and output accuracy. Tools such as rapid 
assessment are oriented towards learning and communica-
tion, can help to raise awareness and highlight areas with 
good or bad performance and can, therefore, support the 
identification of areas for action (Marchand et al. 2014).

Methods and tool development procedure

We decided to design our own rapid assessment (quick 
scan) tool to reflect the state-of-the-art and anticipate ongo-
ing developments in this field. The process of developing a 
tool for assessing urban (short) food supply chains included 
three main methodological steps. The first step was to spec-
ify the tool requirements and define the system boundaries 
(food chains). We developed a typology of generic SFSC 
types (2A) and defined impacts areas and indicators (2B) in 
the second step (tool development). The third and last step 
encompassed the tool testing and implementation.

Defining tool requirements and system boundaries 
(Step 1)

We aimed to develop our own rapid assessment (quick scan) 
tool within the FOODMETRES project which covers the 

following functions: benchmarking, decision-making, infor-
mation and communication in different regional settings, i.e. 
the political, social and economic conditions, in which (1) 
the tool is applied (experiences, literacy level of the par-
ticipants) and (2) the chains were assessed (city regions in 
Europe and Africa). The SIA-SFSC should encompass the 
environmental, economic and socio-cultural dimension of 
sustainability and integrate impacts on both producers and 
consumers. An adoption of the indicator framework towards 
sustainability targets of cities and regions (urban food policy 
and planning) or food chain actors (e.g. for self-commit-
ments or reporting requirements) should be possible. The 
benchmarking refers to the comparison of the sustainability 
performance of food chain types across city regions. As a 
tool of information and communication, it should be able 
to identify and communicate strengths and weaknesses as 
well as trade-offs of different food chain types in terms of its 
contribution to sustainability. The information can be used to 
support decision-making and the setting of priorities in pol-
icy (e.g. which food chain types address which sustainability 
target best?) or support municipal food system assessments. 
It can be used to identify potential for improvements (inno-
vation goals), which is relevant for the food chain actors in 
SFSC. This kind of information can also support communi-
cation (e.g. promotion of specific chain types) according to 
specific regional needs and societal challenges.

Fig. 2  Main characteristics of full and rapid sustainability assessment tools for farms and food chains. Source: Own illustration adapted from 
Marchand et al. (2014)
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The system boundaries of the SIA-SFSC are defined 
based on the food chain (as a unit of investigation; Brunori 
et al. 2016). We included the stages food production (farm 
level) to consumption (consumer household), including 
off-stream activities, such as transport and packaging, and 
excluded upstream activities of input suppliers (e.g. ferti-
lizer, machinery). The advantages of the food chain level 
as a unit of analysis for sustainability assessments is that it 
provides an appropriate unit “that can be adopted by practi-
tioners and researchers to assess the interplay between eco-
nomic and ecological dynamics” (Boons et al. 2012, p. 141) 
and offers, at the same time, an arena where actors are able 
to co-ordinate and govern their actions (Boons et al. 2012). 
The SFSC are characterized by a very limited number of 
intermediaries “from farm to fork” and the supply of usu-
ally fresh, seasonal food with a low processing level. The 
different regional and SFSC types were compared against 
global (long-distance), complex food chains with many 
intermediaries based on large-scale industrialized agricul-
ture (baseline).

Regarding the SIA-SFSC, we were looking for a holistic 
approach to compare different conceptions of food chains in 
metropolitan regions with each other and address the spe-
cifics of SFSC types, such as the close consumer-producer 
relationship, in which the consumer takes over a more active 
role in the food chain (Mundler and Laughrea 2016). These 
chains usually involve small-scale producers and, to some 
extent, consumers (e.g. CSA), which operate in different 
institutional settings, for example, associations or informal 
collaborations. These two particularities cause limitations in 
data availability, respectively, data coverage of these specific 
food chains. Another difference to the assessment of long 
global food chains is that they often focus on the compari-
son of different production systems or the mode of transport 
as well as different commodities (process and product-ori-
ented approaches), but seldom compare different types of 
chain organisation (food chain types) or assess impacts on 
consumers.

Tool development (Step 2)

Defining short food supply chain types (Step 2A)

As the SIA-SFSC should be carried out for different types of 
SFSC, it was necessary to develop a consistent set of SFSC 
used in international studies and to be found in the FOOD-
METRES project case study cities.

We found various definitions of an SFSC with a ‘com-
mon set’ of characteristics within the agri-food studies and 
policy documents about SFSC investigated (e.g. Marsden 
et al. 2000; Renting et al. 2003, 2012; Goodman 2004; Watts 
et al. 2005; Jarosz 2008; Committee of the Regions 2011; 

Tregear 2011; Galli and Brunori 2013; Kneafsey et al. 2013; 
European Union 2013) which include:

• Spatial proximity: shortening the total distance (in physi-
cal distance and time)

• Social proximity: personal interaction of producer and 
consumer (face-to-face)

• Limited number of intermediaries (zero or one)
• Goal (e.g. more added value for farmers and producers, 

local economic development)
• Changing food system processes by re-embedding, 

reconnecting, re-localizing and re-socializing

While the first three criteria can be seen as a minimum defi-
nition, the last two are extended definitions for SFSC. As 
SFSC are embedded in a territorial and social context, a 
variety of ways exist regarding how regional food is pro-
duced, processed and distributed in supply chains. There-
fore, we chose an approach which puts the consumer-pro-
ducer relationship into focus. This approach is oriented on 
the definition of the Committee of the Regions (2011).

Concerning the SIA of SFSC, we differentiate, firstly, 
between very short and rather short food chains consider-
ing the number of intermediaries between producer and con-
sumer (zero, respectively, one) and, secondly, categorize the 
market relation between consumer and producer and, thirdly, 
relate them to commercial transactions schemes.

The market relation include four categories:

• Consumers as producers (transaction scheme: not exist-
ing)

• Producer‐consumer partnerships (transaction scheme: 
business‐to‐consumer)

• Producer direct sales to consumer (transaction scheme: 
business‐to‐consumer)

• Producer direct sales to intermediates/no direct con-
sumer‐producer relation (transaction scheme: business‐
to‐business and business-to-administration).

These four main categories for chain types can be further 
differentiated according to the kind of intermediate chain 
actors (retail, hospitality industry, public procurement).

Based on these distinctions, we specify eight main types 
of SFSC and related subtypes and venues. The point of sale 
can be urban, peri‐urban or rural (Table 1).

It is important to note the distinction between SFSC and 
local or urban food systems. An urban food system “includes 
all processes that food passes through, from its production 
over processing, transportation, retail, consumption to dis-
posal of kitchen and table waste (incl. food waste) as well 
as all actors and institutions that influence these processes” 
(RUAF n.d. based on Wiskerke 2009). A food system 
also includes inputs and outputs of food production and 
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Table 1  Description of the eight short food supply chain types

Food chain 
type

Definition and exemplary 
subtypes

Chain length*
(number of 
intermediaries)

Relation 
between 
consumer and 
producer

Market 
transaction 
scheme

Location 
of the 
point of 
sale

a Urban 

gardening for 

private 

consumption 

(self-supply 

subsistence)

Food production in the 

urban setting for own 

consumption (incl. 

subsistence)

e.g. allotments, community 

gardens, self-harvesting 

gardens (offered by a 

farmer)

Very short Consumers as 

producers or co-

producers

No Urban 

area

b Urban 

gardening for 

commercial 

purposes

Profit-oriented food 

production in the urban 

setting. 

e.g. sales to shops and 

restaurants

Rather short No direct 

consumer-

producer 

relation

Business-to-

business

Urban 

area

c Consumer-

producer

partnerships

Network or association of 

individual consumers 

supporting one or more local 

farms and/or food 

producers/processors

e.g. CSA, Ethical 

Purchasing Groups (EPG), 

Solidarity Purchasing 

Groups (SPG), and food-

coops

Very short Consumer-

producer

partnership

Business-to-

consumer or 

consumer as 

co-producer

Urban, 

peri-urban 

and rural 

area

d Direct 

marketing on-

farm to private 

consumers

Farmers sell their products 

directly on their farm. 

e.g. farm shops and stands, 

pick-your-own

Very short Direct 

consumer-

producer

relation

Business-to-

consumer

Peri-

urban and 

rural area

e Direct 

marketing off-

farm to private 

consumers

Farmers sell directly from a 

farm in a market in the urban 

area 

e.g. farmers’/weekly 

markets, market halls, home 

delivery, box schemes, 

online sales, vending 

machines

Very short Direct 

consumer-

producer 

relation

Business-to-

consumer. 

Urban 

area

f Sales to 

regional 

enterprises 

such as the

retail or 

hospitality 

industry

Sale of products from a farm 

to retail and industry (e.g. 

restaurants, hotels, pubs), 

which provide food for 

urban population. 

e.g. service stations, 

shelf in retail shop

Rather short No direct 

consumer-

producer 

relation

Can include 

wholesale or 

intermediaries.

Business-to-

business

Mainly 

urban 

area

g Sale to public 

procurement 

and public 

catering

Preparation and delivery of 

meals for collective 

consumers in the urban 

area. Include intermediaries 

such as wholesale

e.g. public canteens 

(schools, hospitals, etc.)

Rather short No direct 

consumer-

producer 

relation

Can include 

wholesale or 

intermediaries.

Business-to-

administration

Business-to-

business

Mainly 

urban 

area

h AgroParks/ 

Metropolitan 

Food Clusters 

(MFCs)

Spatially clustered agro-

food systems in which 

several primary producers 

and suppliers, processors 

and/or distributors co-

operate to achieve high-

quality sustainable agro-

food production

Rather short or 

even long global 

No direct 

consumer-

producer 

relation

Business-to-

business

Urban 

area and 

world 

market

Source: Own compilation based on literature
* Chain length: very short-usually no intermediaries, rather short-one or more intermediaries



893Sustainability assessment of short food supply chains (SFSC): developing and testing a rapid…

1 3

consumption as well as resources, actors and governance 
in a defined geographic area (Kneafsey et al. 2013; Blay-
Palmer et al. 2018), whereas SFSC focus on the reduced 
number of intermediaries. We consider SFSC in our assess-
ment study as one element of an urban food system which 
organises the way from food production to food consumption 
within a metropolitan region and with a limited number of 
intermediaries.

Defining sustainability, impact areas and indicator set (Step 
2B)

Following Schader et al. (2014), we had to determine ini-
tially what sustainability of food chains in the given context 
(whether from a farm, chain or society perspective) means. 
We adopted the most common framework for defining the 
sustainability dimensions, which consists of three main 
dimensions (environmental, social and economic) and in 
which all three elements are satisfied simultaneously (Maxey 
2007; UN 2015). We applied a normative approach to the 
SIA-SFSC to focus on their perceived contribution to sus-
tainable development and policy goals and decided to apply 
a benchmarking method to assess the different food sup-
ply chains regarding the maximum benefits. The objective 
was to compare different generic chain types regarding their 
contribution to these goals in a normative sense (for a more 
detailed description see Zasada et al. 2014).

The impact areas and set of indicators were then selected 
based on an extensive review of the existing research lit-
erature and case studies. We focused here specifically on 
(1) general literature dealing with sustainability impacts on 
assessment approaches, (2) specific literature about the sus-
tainability of local or SFSC and collected information about 
the impact fields used.

We found from the literature that despite varying priority 
settings in the different assessment approaches, there is a 
relatively broad consensus about the relevant sustainability 
issues of SFSC (normative assumptions or sustainability 
attributes) which leads to some overlapping sustainability 
indicators (which were used more frequently in empirical 
studies). Regarding the environmental dimension, they 
include (efficient) resource use, impacts on environment 
and landscape, and the length of the food chain (e.g. trans-
port distance) and, therewith, reduction of greenhouse gases 
are frequently considered. The economic dimension usu-
ally encompasses added value, growth and competitiveness, 
logistics efficiency and rural development. Regarding the 
social and cultural dimension, employment, food security 
and safety, and the local community embeddedness are stud-
ied (Zasada et al. 2014).

We defined a set with five indicators for each of the 
three sustainability dimensions in an iterative process 

with project partners, external experts and local stake-
holders. A preliminary indicator set (see Table 7 in the 
supplement) and typology of food chains was pretested 
with 14 scientists from the FOODMETRES consortium 
(covering Germany, Great Britain, Italy, Kenya, Slovenia 
and The Netherlands) and subsequently adapted (for a 
detailed description of the methodological development, 
see Zasada et al. 2014). The final list with 15 indicators 
applied in the case study cities is presented in Table 2. It 
is important to note that the impact areas address different 
scales within the urban food system: a) impacts related to 
individual food chains (actors), such as food security or 
income, and b) impacts related to the overall regional food 
system (urban–rural society), such as (agro-)biodiversity. 
Furthermore, they can be linked to innovation goals in 
SFSC or political agendas (Wascher et al. 2015).

Testing and applying the SIA‑SFSC (Step 3)

Pretest

A preliminary SIA-SFSC tool was tested in a first step 
within the project team (14 persons) making use of the exist-
ing expert knowledge from the interdisciplinary team. The 
pretest aimed at technical and logical feasibility and tested 
the comprehensiveness of the questions and the feasibility of 
the chain types and impact areas. Partner scientists were also 
asked to evaluate the relevance and feasibility of the impact 
areas. As a result of the pretest, two chain types and a few 
impact areas were revised (see Table 6 in the supplement) 
and implemented for the online expert survey.

Expert‑based assessment (online survey)

In a second step, the SIA-SFSC tool was tested with inter-
national experts using an online survey applying the soft-
ware package SoSci Survey (https:// www. sosci survey. de/). 
We conducted a structured research (for a detailed proce-
dure description see Zasada et al. 2014) and identified and 
contacted 176 experts in Europe, of whom 37 responded 
and gave assessments for seven generic chain types, which 
included: urban gardening for private consumption (subsist-
ence), urban gardening for commercial purposes, consumer-
producer partnerships, direct marketing on-farm to the 
private consumer, direct marketing off-farm to the private 
consumer, sales to regional enterprises, such as the retail or 
hospitality industry, AgroParks/Metropolitan Food Clusters 
(MFCs). In addition to questions about the background of 
the respondent (field of expertise, country of origin), the 
survey consists of 15 closed-ended questions, each focusing 
on one sustainability impact area.

https://www.soscisurvey.de/


894 A. Doernberg et al.

1 3

Table 2  Final list of indicators 1. Environment
1.1 Eco-efficiency in abiotic resource use (land/soil, water, nutrients)

Each food chain type is connected to a certain farming or gardening system, which may use abiotic 

resources more efficiently and provide a good input-output relation under given regional conditions.

1.2 Provision of ecological habitats and (agro-)biodiversity
Each food chain type is connected with farming practices, which may enhance the provision of 

ecological habitats (e.g. hedges, trees, cultivation of a wider range of crops and life stock, including

breeding of traditional or rare species and increase (agro-)biodiversity.

1.3 Animal protection and welfare
Each food chain type is connected to a farming system, which may result in different conditions for 

livestock, animal diseases and ethical considerations.

1.4 Reduction of transportation distance 
Each food chain type is connected with a shorter transportation distance from place of production to 

place of consumption (“reducing food miles”).

1.5 Reduction of packaging
Each food chain type is connected to the reduction of the amount of packaging along the whole chain 

from place of production to place of consumption.

2. Economy
2.1 Employment along the food chain

Each food chain type may create new paid jobs (full- and part-time) within the metropolitan region.

2.2 Income and profitability
Each food chain type may generate income and surplus for the actors along the value chain, which can 

be reinvested and support the long-term economic viability of the food producers. 

2.3 Rural viability and competitiveness
Each food chain type may be related with regional multiplier effects through e.g. regional value added, 

income and employment generated, tax revenues etc.

2.4 Transportation efficiency
Each food chain type may be related with an efficient mode of transport, which includes, e.g. adequate 

vehicles, capacity utilisation, reducing number of travels and unloaded drives etc.

2.5 Reduction of food loss and waste along the food chain from producer to households
Each food chain type may support the reduction of food waste and harvest losses at the production 

stage, but also along all other stages of the food chain, including consumption at home or out of home 

(e.g. restaurants). 

3. Society/culture
3. 1 Food safety and human health 

Each food chain type may result in the absence of pathogens and pollution in the food. Food complies 

with legal limits regarding microbiological, chemical or physical hazards.

3.2 Food quality (freshness, taste and nutritional value)
Each food chain type may result in the provision of food, which is fresh, tasteful and has a good 

nutritional value.

3.3 Viability of food traditions and culture
Each food chain type may result in the increased preservation of cultural distinctiveness and local food 

including seasonal variation and local food traditions. This implies knowledge about its preparation and 

cultural role (including religious, ethnic or spiritual purposes).

3.4 Transparency and traceability
Each food chain type may result in the increase of transparency and traceability. Transparency refers to 

information for the consumer about the way the food is grown and distributed by direct trust-based 

consumer-producer relation, use of labelling schemes (e.g. regional & fair, PDO, PGI, organic). 

Traceability refers to the availability of information at each stage of the supply chain (e.g. tracking of 

produce with smart codes). 

3.5 Food security (availability and accessibility)
Each food chain type may result in the increase of food security, meaning that all people at all times 

have physical, social and economic access to sufficient food.

Source: Own compilation
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Participatory assessment in case study city regions

In the third step, the tool was applied to four of the six case 
study cities of the FOODMETRES project and for selected 
SFSC with significance for the respective city regions in 
Europe (Berlin, Ljubljana, London) and Africa (Nairobi). 
Accordingly, one or more local workshops with local 
experts and stakeholders were organised in the cities in 2014 
(Table 3). The participants were contacted according to their 
experience with food chains and specifically for the SFSC 
types studied (e.g. urban agriculture, direct marketing) and 
included consumer and producers sides as well as NGOs and 
officials. It was ensured that the stakeholders represented 
different actor groups. The chains assessed also included 
regional subtypes, such as urban family subsistence farming 
(Ljubljana), which is common for many post-socialist and 
African countries or community-based urban agriculture in 
the case of Nairobi.

All participants were introduced to the project objectives 
and the SIA procedure. The preparation and implementation 
phase was more intensive in Nairobi because many of the 
urban farmers within the group of participants invited (offi-
cials from the Ministry of Agriculture and urban farmers) 
had a low literacy level and needed support from students 
guiding them through the workshop and filling in the assess-
ment form. The assessment in all workshops is based on 

previous knowledge, experiences and self-evaluations of the 
participants from various fields/stages in the food chain, who 
evaluated the specific SFSC against the baseline.

Results

Selected results from the impact assessment 
from four city regions

In the following, we present selected results from tool appli-
cation in the four case study cities mentioned. The results 
from the online survey and detailed results from the work-
shops and other commodity groups are provided in the sup-
plementary information (Figs. 4–18).

The results from the SIA-SFSC were displayed in two 
different forms, which can be easily understood by the differ-
ent chain actors: (1) we used radar diagrams for the sustain-
ability profile of the different chain types. This representa-
tion allows the identification of the specific strengths and 
weaknesses of each chain type, fields for improvement and 
sustainable chain innovations. (2) The ranking scheme dis-
plays overall sustainability performance of the food chains in 
the cities studied and shows where the highest sustainability 
impacts can be expected in the urban context given and, 
therefore, might be favourable for achieving sustainability 
targets of the city.

Table 3  Overview about the chain types assessed in the pilot and the four case study cities

Case study city and 
number of assessed 
chain types

Chain types Number of workshops type of 
involved experts /food chain 
actors 

Berlin (5) Urban gardening for self-supply

Urban gardening for self-supply (subtype self-harvesting 

garden)

Consumer-producer partnerships: CSA

regional organic products sold on a weekly market 

retail (global organic chain, supermarket).

1 workshop with 9 experts 

(farmers, urban gardeners, 

associations, consumers, 

retail)

Ljubljana (8) Urban gardening for private consumption (subsistence)

Urban gardening for commercial purposes

Consumer-producer partnerships

Direct marketing on-farm to the private consumer

Direct marketing off-farm to the private consumer

Sales to regional enterprises such as the retail or hospitality 

industry

Sale to public procurement and public catering

AgroParks/Metropolitan Food Clusters (MFCs)

3 workshops with 35 experts 

(enterprises, associations and 

farmers/producers) 

London (5) Urban gardening for self-supply

Urban gardening for commercial purposes

Consumer-producer partnerships: CSA

Direct sale off-farm

Direct sale on-farm

1 workshop with 14 experts 

(citizens, food activists, 

entrepreneurs, academia)

Nairobi (5) Urban gardening for self- supply

Urban gardening for self- supply (subtype: Community based 

urban agriculture, CBA)

Urban gardening (commercial)

Direct sales on-farm

Direct sales off-farm

1 workshop with 24 experts 

(urban farmers and officials 

from the Ministry of 

Agriculture)

Source: Own compilation
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The results from the impact assessment with stakehold-
ers show that the different food chain types (very short 
and rather short) account for mainly positive impacts in 
comparison with the global, long food chains and feature 
quite specific sustainability performance profiles (Table 4, 
Figs. 4–18 in the supplement). These positive impacts were 
also perceived for organic food in the case study city of 
Berlin (Fig. 3). Here the baseline scenario was an organic 
long global food chain with distribution via supermarkets 
(discounter) for vegetables versus urban gardening, self-
harvesting garden (urban gardening), CSA, off-farm selling 
in a farmers’ market and regional retail.

The results from Berlin show that the five examples of 
regional supply considered can contribute in varying degrees 
to a higher sustainability. However, their major strength is in 
the social dimension, where the highest scores were given 
by the local stakeholders. The qualitative assessment from 
the Berlin workshop detected weaknesses in comparison to 
the reference system mainly in three areas of impact: (1) 
resource efficiency, (2) transportation efficiency and (3) food 
security (urban agriculture initiatives). Additionally, income 
and profitability were assessed quite low or even negatively 
by the stakeholders (Fig. 3), who explained this by the low 
income and wage level in German agriculture.

There is also consensus among the stakeholders involved 
in the other three case study cities (London, Ljubljana and 
Nairobi) on positive impacts of SFSC (mean score mostly 
well above 1, sometimes up to above 2, Table 4, Figs. 4–18 

in the supplement). The majority of the SFSC types studied 
address social aspects before and, to a lesser extent, envi-
ronmental and economic objectives. We assume that these 
social aspects (especially transparency, traceability and food 
quality) reflect mainly the needs and preferences of (indi-
vidual) consumers and society objectives rather than the 
situation of the food producers.

In terms of environmental sustainability, the fields with 
the highest impacts are eco‐efficiency in abiotic resource use 
and a reduction of transportation distance. Interestingly, the 
workshop participants differentiated between the positive 
impacts by a reduced transportation distance (high impacts 
in the case of urban agriculture) and the rather lower trans-
portation efficiency of SFSC associated with small-scale 
producers or consumer journeys (e.g. sales on-farm).

Economic-related impacts generally received low ratings, 
except in Nairobi. Economic sustainability in terms of income 
and profitability are mainly provided by chain types with direct 
consumer contact, such as CSA, sales on- and off-farm to con-
sumers or commercial partners (retail or hospitality industry). 
The different forms of urban gardening do not perform so well 
and have mainly low or even negative impacts in contrast to the 
other chain types (Berlin, London, Ljubljana). The evaluation 
by the workshop participants for Nairobi was a bit different. 
Here, urban gardening for self-supply and commercial pur-
poses ranked better than the other chain types studied.

The best performance across all sustainability dimen-
sions seems to feature very SFSC types with direct 

Table 4  Rank and rating (average values) across all sustainability dimensions for the chain types assessed (Rank 1 = highest average value 
among the chains in the case study city)

Food Chain Type London Ljubljana Nairobi Berlin1

Rank Rating env eco soc Rank Rating env eco soc Rank Rating env eco soc Rank Rating env eco soc

Urban gardening for private 

consumption (self-supply) 3 1.70 1.74 1.05 2.31 5 1.42 2.21 0.31 1.74 1 2.11 2.11 1.86 2.27 4 0.93 1.00 0.80 1.00

Urban gardening: self-

harvesting garden
x x x x x x x x x x x x x x x 3 1.20 1.00 1.40 1.20

Urban gardening: 

Community-based urban 

agriculture (CBA)

x x x x x x x x x x 5 1.41 1.15 1.40 1.68 x x x x x

Urban gardening for 

commercial purposes 2 1.80 1.69 1.56 2.15 4 1.43 1.71 1.09 1.47 2 2.04 1.90 2.11 2.12 x x x x x

Consumer-producer

partnerships (CSA) 1 1.98 1.81 1.83 2.29 2 1.68 1.82 1.39 1.82 x x x x x 1 1.27 1.20 1.00 1.60

Direct marketing on-farm to 

the private consumer 5 1.55 1.38 1.29 2.00 1 1.96 2.29 1.54 2.04 3 1.96 1.73 2.00 2.14 x x x x x

Direct marketing off-farm to 

the private consumer 3 1.70 1.51 1.71 1.86 3 1.61 1.63 1.55 1.64 4 1.44 0.80 1.73 1.77 2 0.93 0.80 0.60 1.60

Sales to regional enterprises 

(retail or hospitality industry)
x x x x x 6 1.29 0.94 1.42 1.49 x x x x x 5 0.73 0.60 0.80 0.80

Sale to public procurement 

and public catering
x x x x x 8 0.57 0.32 0.61 0.76 x x x x x x x x x x

AgroParks/ Metropolitan 

Food Clusters (MFCs
x x x x x 7 1.21 0.81 1.31 1.52 x x x x x x x x x x

Source: Own compilation based on workshop results, Berlin (pilot): N = 9; London: N = 16; Ljubljana: N = 17; Nairobi: Urban gardening (self‐
supply): N = 21; Urban gardening (commercial): N = 22; Direct sales on-farm: N = 24; Direct sales off-farm N = 19; Community‐based urban 
agriculture: N = 20
1 Berlin: scale + 2 = very positive to − 2 = very negative, 0 = no impact, other cities: very negative (− 3) to very positive (+ 3), 0 = no impact
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consumer‐producer interaction, such as CSA and direct sales 
on‐farm (European cities) and different forms of urban food 
production in the case of the African city studied. Though 
there is only limited practical experience, also regarding the 
concept of MFCs/AgroParks, positive impacts of the overall 
sustainability were expected from the workshop participants 
(Table 4).

The expert assessments from the online survey tend 
to show fairly similar results (Figs. 4–18 in the supple-
ment), although there are significant differences in the 
degree of perceived contribution of SFSC to sustain-
able food supply in metropolitan areas. Whereas neutral 
perspectives prevail, at least, among academic experts, 
the participants in the regional workshops have a sig-
nificantly more positive perspective towards SFSCs in 
comparison to long global food chains. This is hardly 
surprising as there are, to a large extent, activists and 
stakeholders directly involved in regional food supply, 
having close insights and sharing more direct experi-
ences with the effects of SFSC.

Summing up, the results demonstrate that not all sustain-
ability objectives can currently be achieved at the same time 
and trade-offs probably exist. Each chain type shows spe-
cific strengths and weaknesses. Nonetheless, according to 
the qualitative assessment of local stakeholders and interna-
tional experts, the SFSC investigated mostly perform better 
than the baseline (long global food chains).

Evaluation of the SIA‑SFSC tool

The SIA was conducted for chain types without a regional 
context (online survey) and for chains in their specific regional 
setting (SIA workshops in four case study regions). The chain 
typology was feasible and could be adapted to regional condi-
tions (e.g. family subsistence farming in Slovenia or commu-
nity-based urban agriculture in Nairobi) and other commodity 
groups (pork, fruit). The SIA procedure was very useful for a 
structured discussion about the sustainability of food chains, 
but needed quite some time for information and explanation 
about the chain types and impact fields in almost all case stud-
ies depending on the previous knowledge and expertise of the 
stakeholders invited to participate. Nonetheless, t was possible 
to conduct the assessment within few a hours or half a day 
(rapid assessment) in all workshops.

It generally occurs that participants in the regional work-
shops have a significantly more positive perspective towards 
SFSC in comparison to long global food chains than the 
experts in the online survey. This is hardly surprising, as 
the former are, to a large extent, activists and stakehold-
ers directly involved in regional food supply, having close 
insights and sharing more direct experiences with the effects 
of SFSC, whereas neutral perspectives prevail among aca-
demic experts.

Differences do not exist only between expert opinions and 
those of regional food stakeholders and activists, but also 
across the regional workshops. The SFSC are considered 

Fig. 3  Results presentation of Berlin pilot for organic food (SFSC versus mass distribution in retail, 2nd workshop round, scale: + 2 = very posi-
tive to − 2 = very negative, 0 = no impact). Source: Own illustration
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to contribute positively to sustainable food supply through-
out all impact areas, especially in the Nairobi case study. 
Economic categories, such as employment, income gen-
eration and economic viability, and social aspects, such as 
food safety and security, are particularly ranked substantially 
higher than in the other regional case studies and expert sur-
vey. By contrast, the participants from the Berlin workshop 
had problems to assess food security, which was ranked quite 
low, similar to that in Ljubljana. In London, however, food 
security was one of the most relevant impact fields (rank 3). 
Since larger differences between the urban food systems in 
Kenya and the European countries existed, this would lead 
to another target system for sustainability and, therefore, to 
another set of relevant impact fields.

Nevertheless, the SIA also had some weaknesses which 
evoked some criticism from the participants of the online 
survey and the workshops. Critical feedback from the online 
survey concerned the questions how the different chains 
types are organised in practice (e.g. intensity of production, 
chain organisation) and their regional setting, which might 
lead to different evaluations. A second area of critique was 
the relationship between the actual impact and the potential 
or future impact on the food system. In the workshops, some 
of the urban gardeners (London, Ljubljana) had problems 
with understanding the food chain terminology and other 
participants reviewed the assessment procedure as rather 
top-down and scientific. This shows the challenges of differ-
ent degrees of stakeholder involvement in tool development 
and implementation.

Discussion

In this study, we created a typology of SFSC and developed 
and tested a tool that allows us to compare the perception 
of sustainability impacts of different chain types that can be 
found in metropolitan regions. The tool worked out in the dif-
ferent socio-economic and natural contexts of four case study 
cities in Europe and Africa and with different actor groups 
(e.g. farmers, food initiatives, consumers, public administra-
tion). In contrast to many other assessment tools and frame-
works available, the SIA-SFSC includes three dimensions 
of sustainability in addition to the producer and consumer 
perspective. Aspects of the production and distribution were 
considered as well as the wider society. The social dimension 
addresses more or less the consumer or societal perspective.

The chain typology developed expands existing ones 
(Pretty 2001; Renting 2003) by differentiating between 
very short and rather short local food chains, which is seen 
as useful for studying the impacts of local food chains 
(see also Malak-Rawlikowska et al. 2019). In addition, we 
defined transactions schemes which create links to the ‘main 
stream’ food chain research and assigned the point of sale 

(urban, peri-urban, rural space). This might be useful for 
city regions’ food policy and planning and existing funding 
schemes. The chain typology was useful to cover the hetero-
geneity of SFSC (Vittersø et al. 2019) and demonstrates that 
each chain type shows quite clear differences in their sustain-
ability performance. This allows a benchmarking and can 
support the decision-making of food chain actors and poli-
cymakers dealing with UFP. In addition, the distinct chain 
differentiation can be used in academia for empirical studies 
about SFSC. A possible extension could be to assign certain 
stages in the chain and impact areas to the responsibility of 
specific chain actors (Smith 2008; Peano et al. 2014).

All in all, the SFSC types, assessed in the four case study 
cities, account mainly for positive impacts in comparison 
with the long global food supply chains. They were gener-
ally associated particularly with benefits for society and the 
environment. Similar results were presented in the empiri-
cal study of Mundler and Laughrea (2016), which found 
mainly positive (farmers’ welfare, local development, wel-
fare of the community and environmental protection) or 
neutral effects (economic role of SFSC in local economy, 
the access to fresh and healthy food). The socio-economic 
benefits and shortcomings for the producers were, for exam-
ple, studied by Schmutz et al. (2017), Opitz et al. (2019) 
Benedek et al. (2020) and Malak-Rawlikowska (2019). The 
latter study reveals a slight preference for SFSC (in general) 
and against long chains according to the better prices, and 
regular and assured payments (economic stability), but also 
certain shortcomings of specific SFSC types, such as pick-
your-own and internet sales, due to small quantities and the 
occasional character of these purchases. Long channels, on 
the other hand, provide the chance to sell larger quantities 
and arrange long-term contracts. An obvious drawback from 
these channels is the lower bargaining power of producers 
in the long chains and especially for sales to intermediaries.

The results from the Nairobi case study need to been seen 
against the background of the specific regional socio‐eco-
nomic situation in the Kenyan capital and other African cit-
ies. Here, concepts of (‘traditional’) regional and short food 
supply (formal and informal) play a more serious role in 
addressing issues such as food security and employment, 
especially for the urban poor, whereas supermarkets con-
nected with longer chains and international products are 
the source of supply for the middle class (Zasada et al. 
2014; Battersby 2017; Berger and van Helvoirt 2018). In 
this sense, the high appreciation particularly of both forms 
of urban gardening (self-supply and commercial) by local 
stakeholders is comprehensible.

Apart from some regional differences, the SIA applied 
also reveals apparently ‘chain-inherent’ effects (‘basic prin-
ciples’) of the chain types. The different SFSC perform very 
well in the social dimension and in nuances also in the eco-
nomic dimension across all case study cities, but certain 
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chain types show typical weaknesses (e.g. transportation 
efficiency, eco-efficiency or profitability). This might be 
inherent to specific scales and organisational structures, 
which several statements from reviews and empirical stud-
ies suggest (Brunori et al. 2016; Mundler and Lauhgrea 
2016; Malak-Rawlikowska et al. 2019; Vittersø et al. 2019). 
Longer chains seem to generate lower environmental impacts 
per unit (e.g. measured in food miles or transportation dis-
tance), which is worst in the case of on-farm sales (Malak-
Rawlikowska 2019). This raises questions about economies 
and ecologies of scale of SFSC, but it needs to be discussed 
together with positive environmental impacts, for example, 
agro-biodiversity, landscape diversity and the provision of 
ecosystem services (Mundler and Laughrea 2016), where 
is also a high societal demand. To sum up, we share the 
estimation by other researchers that the different global and 
SFSC types have their specific strengths and weaknesses and 
differ in their potential contribution towards sustainable food 
systems (Brunori et al. 2016; Vittersø et al. 2019).

The SIA-SFSC can be seen as pilot study testing a differ-
ent methodological approach for the sustainability assess-
ment of SFSC based on food chain actors and stakeholder 
judgements. The SIA is neither a top-down nor bottom-up 
approach (Binder 2010) but can be classified as a ‘down 
up’ in the sense that it was developed by experts from vari-
ous disciplines, and tested and applied by practitioners with 
reflection on the whole procedure. Although the input data 
for the SIA-SFSC as a rapid assessment tool is qualitative 
and the assessment is rather subjective (Marchand et al. 
2014), the results are comparable with those from other 
tools and methods applied, especially in full sustainability 
assessments (e.g. Malak-Rawlikowska et al. 2019) or found 
in reviews (e.g. Benedek et al. 2020). This might help over-
come the general assumption that SFSC are more sustainable 
and show the need for more differentiated reflections. This 
is also reported from London when comparing SIA assess-
ments with on-site consumer and producer interviews in a 
community-led local market (Schmutz et al. 2017).

City-regional policies and strategies are mostly based on 
normatively set visions. Having pointed to the fact that the 
assessments are carried out from a subjective perspective, 
we refer to Kemp and Martens, who argue “that sustainable 
development is an inherently subjective concept and for this 
reason requires deliberative forms of governance and assess-
ment” (2007, p. 5), which also includes integrated, participa-
tory assessments.

Similarly, single SFSC businesses and initiatives develop 
their business models. Here, sustainability plays a role 
from an economic perspective, but also incorporates sub-
jective value orientations. Finally, we can assume changes 
in the decision-making behaviour towards sustainabil-
ity being determined by behavioural factors (knowledge, 
social aspects, individual disposition), as described for the 

adoption of sustainable farming practices (Dessart et al. 
2019). Additionally, Weltin et al. (2021) found that the shift 
to SFSCs, specifically the adoption of regional marketing by 
farmers, depends strongly on farmers’ individual attitudes 
towards economic and environmental sustainability.

Any SIA evaluation utilising the means of the tool pre-
sented here is, thus, not understood or intended to be an 
objective assessment. The actual value of the tool lies in 
providing a common and scalable basis of clear, relevant 
and distinguishable criteria for comparisons among city 
region SFSC or tracking developments of single SFSC. We 
are also aware that the qualitative estimations about possible 
impacts represent the perceptions and assumptions of (local) 
experts and are connected with ‘uncertainties’ depending 
on various factors, including farm scale, product, location 
and chain organisation. Nonetheless, “the assumptions are 
highly valuable, because they are grounded in the practical 
realities of trying to build viable sustainable food systems, 
which deliver a range of public and private goods in a par-
ticular social and spatial context” (Schmutz et al. 2017, pp. 
3–4). We further argue that insights into the perceptions and 
knowledge of different food chain stakeholders is essential 
for food system transitions and can be an element of the 
“reflexive governance of food chains” (Brunori et al. 2016) 
in the established SFSC and for the growing number of new 
food initiatives, food hubs (Barham et al. 2012; Fischer et al. 
2015) and organic supermarkets.

However, the SIA-SFSC was not tested for all chain 
types and in all city regions. Results are available across 
the four case studies only for vegetable chains. They show 
some differences, which can be explained by the use of dif-
ferent methods (survey vs. workshop, group discussion), 
the assessment situation (anonym and individual vs. public 
and collective estimations), previous knowledge and pro-
fessional background of the participants. This was also the 
case in the online survey and regarding regional experts in 
the SIA workshops. In addition to this, it might be the case 
that the regional context and the actual performance of the 
chains studied have influenced the outcome of the SIA in 
the case study regions, which means the tool is sensitive to 
the regional settings. Nonetheless, more attention should be 
paid in future studies to the regional socio-economic situ-
ation and the importance of the diverse food chains in the 
food system investigated (Vittersø et al. 2019).

As we see the field of application in the area of city-
regional assessments, the sensitivity regarding regional set-
tings is not a disadvantage and does not limit the universal 
usability for the evaluation of local initiatives (and possibly 
benchmarking). The necessary background knowledge for 
the classification of possible structural, actor- and organ-
isation-related differences is also considered as part of an 
urban-regional assessment, as is the discussion of the com-
parative relevance of criteria for the intended strategy and 
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expected contribution of different SFSC profiles within the 
context of their specific regional settings.

Further research and development is required in order 
to identify (practical) solutions or design innovations of all 
kinds (social, technical, organisational) that can improve the 
sustainability of SFSC. Another relevant question in the field 
investigated is related to the up-scaling of SFSC or local 
food chains and their potential sustainability impacts (Eakin 
et al. 2017). In addition, more attention should be paid to 
methodological research and comparisons. To the best of our 
knowledge, there are no reviews or meta-analyses that assess 
and compare the coverage and quality of results of different 
methodological approaches. We estimate that research and 
practice could benefit if the strengths, weaknesses and trade-
offs from the diverse local food chains were assessed more 
systematically. This could contribute to the development of 
evidence-based theories about the sustainability of SFSC 
(Tregear 2011; Michel-Villareal et al. 2019).

Conclusion

We developed a rapid assessment tool utilising the SIA-
SFSC which is applicable for practitioners (food chain 
actors, planners, policymakers) and scientists. Local stake-
holders were partly involved in the tool design and testing 
(indicator, food chain types) and fully in the tool application.

The SIA-SFSC brings a new facet into the existing food 
chain studies by the assessment of a common set of sustain-
ability aspects for different food chain types, approved and 
applied by scientific experts at a European level (without 
regional context) and regional stakeholders and practitioners 
in case studies.

The advantages of our rapid assessment tool are the 
reduced number of qualitative sustainability indicators, 
high transparency, user-friendliness and low requirements 
for data availability, because the assessment is based on the 
knowledge and estimation of the (local) food chain actors or 
scientists. In the face of the rapid growing number of urban 
food polices and food initiatives around the world, such 
tools gain new relevance. However, there are also trade-offs 
when choosing rapid assessment tools such as SIA-SFSC. 
If higher data accuracy and objectivity is required for policy 
or enterprise decisions, we would recommend choosing a 
full assessment tool or combining rapid and full assessment 
tools.

The findings from our study and from the literature dem-
onstrate the value of differentiating chain types and cross-
regional comparisons in the impact assessment of food 
chains. This provides a good basis for guidance and deci-
sion support for food initiatives and policymakers who aim 
to develop UFP and the shape of urban food systems. The 
weaknesses identified in terms of ecological and economic 

impacts give an indication of innovation potentials, whereas 
the SIA-SFSC can then be used to assess the sustainability 
of innovations such as food hubs or micro-logistics for local 
small and medium-sized food producers.

The differences in the results between scientific experts 
(online survey) and local stakeholders as well as across the 
case study regions highlight the importance of regional situ-
ation adjusted strategies and solutions to SFSC innovation 
as well as well-defined target systems and indicator sets that 
were ideally co-developed with local stakeholders. The SIA-
SFSC tool can support the profiling of different food chain 
types towards innovation goals in terms of impact areas 
which are specific to food chain innovation. Furthermore, 
the performance of the chain types in specific impact areas 
also gives some indication regarding how the food topic can 
be linked with other urban policy targets such as biodiversity 
or climate protection and where synergies between different 
sustainability targets can be achieved in the urban setting.

We intend to bridge the gap between the international 
dimensions of food policy, trade and consumption, on the 
one hand, and the regional reality of local actors and con-
sumers, on the other hand, by offering a tool for bottom-up 
processes and specifically for food chain types with closer 
consumer-producer interaction. The tool also fills the gap 
between product- or farm-related assessment tools (such 
as SAFA or LCA) and frameworks that assess the whole 
food system (local food system assessment) or evaluate the 
impact of UFP (FAO 2019).

We expect that participatory elements in sustainability 
food chain and food system assessments will play a greater 
role in the future in the context of bottom-up driven UFP and 
questions of food democracy and sovereignty. Although our 
tool was applied in a participatory manner, the development 
and indicator selection was mainly science-driven. Nonethe-
less, participatory indicator development is also conceivable 
and the tool can be adapted to new concerns arising in soci-
ety (such as Covid-19).

We found the tool useful for framing the dialogue 
between food chain actors, consumers and policy because 
it makes benefits and trade-offs of the chain types operating 
in an urban–rural context more visible und communicable. 
The findings of our study and the application of the SIA 
framework in different regional settings can improve our 
understanding about the relationship of different food chain 
types and sustainability.
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