
Horizon 2020
European Union Funding
for Research & Innovation

The SMARTCHAIN project has received funding from the 
European Union’s Horizon 2020 research and innovation 
programme under grant agreement No. 773785

WP5
Integrative 

sustainability
assessment

Jens Lansche (WBF) 

Laura Iten (WBF)

Pauline Audoye (CTCPA)

Laura Farrant (CTCPA)

Saioa Ramos (AZTI) 

Maite Cidad (AZTI)

Rosa Barraso (GGIR)

Patricia Mora (GGIR)

24/11/2020



Horizon 2020
European Union Funding

for  Research & Innovation

The SMARTCHAIN project has received funding from the 
European Union’s Horizon 2020 research and innovation 
programme under grant agreement No. 773785

Collaborating partners in WP 5Collaborating partners in WP 5

WBF / Agroscope (Switzerland) WP5-leader, Task leader 5.1, 5.2, 5.4
- Definition of systems and methods 
- Environmental impact assessment

- Synthesis of environmental and socio-economic assessment and interpretation
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– Preliminary results case study “Einkaufen auf dem Bauernhof – apples” 
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Objectives of WP5Objectives of WP5

• Assessing short food supply chains innovations from an environmental perspective in 
comparison to conventional food chain practices

• Different environmental impacts are considered (like global warming potential, 
eutrophication, water depletion, use of natural resources, …)

• Evaluating the overall sustainability from selected case studies taking into account the 
social and economic impacts related to the short food supply chains

• Develop recommendations for improvements in environmental and socio-economic 
impacts that are relevant for different cases studies and can be applied in other regions
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ExpectationsExpectations

- Statements are possible for selected, representative case studies 
compared to their specific reference situation

- No comparison between different case studies

- Broad range of different case studies covered (different products, 
distribution channels, business models….)

- Generalization will be a challenge
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Current status - DeliverablesCurrent status - Deliverables

• D5.1 : Selected sustainability impact categories and list of requirements of each one [12] ✓

• D5.2 : Definition of target system and methodology [12] ✓

• D5.3 : Detailed questionnaire for data collection is defined [12] ✓

• D5.4 : Value chain inventory (filled questionnaire) [12] ✓

• D5.5 : Environmental impact assessment for selected short food supply chains – final results [29?]

• D5.6 : Socio Economic impact assessment for selected short food supply chains – final results [29?]

• D5.7 : Recommendations for reducing the environmental impacts and optimizing sustainability [34]
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Grouping of Case Studies – final matrixGrouping of Case Studies – final matrix
Final grouping of the 18 case studies according to the criteria
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Selected CS and productsSelected CS and products

Selected case studies Env Soc-ec Selected Products Country

Einkaufen auf dem Bauernhof
(CS2)

AGRO AZTI milk, bread, eggs, potato, apple DE

ARVAIA (CS4) AGRO AZTI wheat flour, tomato IT

Natuurlijk Vleespakket (CS5) AGRO AZTI beefburger NL

Couleurs Paysannes (CS8) CTCPA AZTI goat cheese, bread, apple FR

Lantegi Batuak (CS16) AGRO/

CTCPA
AZTI salad, pumpkin, other vegetable ES

Biofruits (CS17) CTCPA AZTI apple, -juice, -dried, apricot, pear 
nectar

CH
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Phase I

Goal and Scope definition

- Scope

- System boundaries

Phase II

Life Cycle Inventory

Resources consumption and emissions

from:
- Production

- Transport
- Transformation

- …

Phase III

Life Cycle Impact 
Assessment

- Energy demand

- Global warming potential
- Aquatic ecotoxicity

- …

Phase IV

Interpretation, Applications
and Decision Support

- Conclusions & Recommendations

- Optimization of processes

Environmental assessmentEnvironmental assessment

DatabasesModels

LCA – the 4 phases ISO-standards 14040 & 14044 (2006)

Icons by
Freepik and
Eucalyp
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Environmental assessment - Data Collection Environmental assessment - Data Collection 

- overall business structure

Along the entire value chain: 
- transport (type, length, frequency, total load)

- packaging (material, weight, dimensions, lifetime)

- storage/rooms (electricity, other energy sources, consumables, …)

- other infrastructure

- overall business structure

Along the entire value chain: 
- transport (type, length, frequency, total load)

- packaging (material, weight, dimensions, lifetime)

- storage/rooms (electricity, other energy sources, consumables, …)

- other infrastructure
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Environmental assessment
- selected impact categories and methods

Environmental assessment
- selected impact categories and methods

LCIA impact categories LCIA methods

Non renewable energy resources (CED) ecoinvent 2007

Abiotic resource depletion ILCD (CML 2001)

Water stress index AWARE

Land competition CML 2001

Climate change GWP100a (with CC feedbacks, IPCC 2013)

Ozone formation ILCD 2011

Ozone depletion ILCD 2011

Acidification ILCD (Accumulated Exceedance)

Eutrophication terr.

(If applicable: normalized eutrophication (terr. + aq.): then EDIP (GLO) method.)

ILCD (Accumulated Exceedance)

EDIP 2003 (GLO)

Eutrophication aq. N EDIP 2003 (GLO)

Eutrophication aq. P EDIP 2003 (GLO)

Aquatic ecotoxicity UseTox 2.0 (Rosenbaum et al., 2008)

Human toxicity UseTox 2.0 (Rosenbaum et al., 2008)
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First preliminary resultsFirst preliminary results

• Case Study 17 - Switzerland – Biofruits

• Case Study 2 – Germany – Farm1: Apples

►The aim is to show the types of insights 
that LCA applied to the CS can provide 
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Insights: 
• Detailed environmental profile of the Biofruits SFSC: 

contribution of each life cycle stage for a selection of 
indicators

• Comparison of the SFSC with a reference situation with a 
LFSC

• Example of sensitivity analysis : influence of the « plant to 
shop » distance and of the « shop to consumer » distance

Insights: 
• Detailed environmental profile of the Biofruits SFSC: 

contribution of each life cycle stage for a selection of 
indicators

• Comparison of the SFSC with a reference situation with a 
LFSC

• Example of sensitivity analysis : influence of the « plant to 
shop » distance and of the « shop to consumer » distance

CS 17 – BiofruitsCS 17 – Biofruits
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CS 17 – Biofruits – PresentationCS 17 – Biofruits – Presentation

• Cooperative producing and selling its own
products

• 3 shops for direct sales – 1 shop selected for
the assessment (main shop located on the
plant)

• Main products : fruits and vegetables,
aromatic plants, dried fruits, juices, jams and
vinegars and other local products complete
the offer

• A press has been set up in order to add value
to “non-compliant” fruits and vegetables into
juices and nectars.
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juices and nectars.
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CS 17 – Biofruits – Presentation of the study (1/2)CS 17 – Biofruits – Presentation of the study (1/2)

Product Functional unit

Apples 1kg of (packaged) apples sold

Apricots 1kg of (packaged) apricot sold

Apple juice 1L of packaged apple juice sold

Dried apple 100g of packaged dried apple sold

Pear nectar 1L of packaged pear nectar sold

These 5 products compose the

average food basket of the case

study
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CS 17 – Biofruits – Presentation of the study (2/2)CS 17 – Biofruits – Presentation of the study (2/2)

Exemple for juice apple SFSC LFSC

PACKAGING

Primary packaging glass bottle tetrapack

Secondary packaging cardboard carbdoard

Tertiary packaging excluded excluded

Storage after packaging
90 days
ambient

28 days
ambient

DISTRIBUTION

Transport plant to shop 0km 400km

Retail storage
30 days
ambient

28 days
ambient

Transport shop to consumer
67% : 5km by car

33% : by foot/bike
67% : 5km by car

33% : by foot/bike



Horizon 2020
European Union Funding

for  Research & Innovation

The SMARTCHAIN project has received funding from the 
European Union’s Horizon 2020 research and innovation 
programme under grant agreement No. 773785

CS 17 – Biofruits – Focus on SFSC (1/2)CS 17 – Biofruits – Focus on SFSC (1/2)

Analysis for the whole food basket

• Primary production step : large contribution to
all the indicators (except water stress) and
contribution for 70% to the abiotic resources
indicator

• Distribution step up to the consumer:
contribution for about 20% for 4 indicators

• Processing step : contribution for 50% to the
water stress indicator

• Packaging step : contribution for about 30% to
the human toxicity and the water stress indicators

Analysis for the whole food basket

• Primary production step : large contribution to
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contribution for 70% to the abiotic resources
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• Distribution step up to the consumer:
contribution for about 20% for 4 indicators
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water stress indicator

• Packaging step : contribution for about 30% to
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CS 17 – Biofruits – Focus on SFSC (2/2)CS 17 – Biofruits – Focus on SFSC (2/2)

• Different profile depending on
the type of product : raw
product vs. processed product

• Raw products : importance of
the primary production and the
distribution steps

• Processed products : the
packaging represents between
10% and 30% of the global
warming potential

• Different profile depending on
the type of product : raw
product vs. processed product

• Raw products : importance of
the primary production and the
distribution steps

• Processed products : the
packaging represents between
10% and 30% of the global
warming potential
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CS 17 – Biofruits – SFSC vs LFSCCS 17 – Biofruits – SFSC vs LFSC

• The results show that the LFSC generates more potential impacts on the selected indicators than the SFSC based on the 
specific data and assumptions for this case study

• Differences
Packaging and their end of life : more packaging, more plastics and overpack

Distribution : plant to shop transport

• The results show that the LFSC generates more potential impacts on the selected indicators than the SFSC based on the 
specific data and assumptions for this case study

• Differences
Packaging and their end of life : more packaging, more plastics and overpack

Distribution : plant to shop transport

+40% +8% +16%

Results for the whole food basket



Horizon 2020
European Union Funding

for  Research & Innovation

The SMARTCHAIN project has received funding from the 
European Union’s Horizon 2020 research and innovation 
programme under grant agreement No. 773785

0

0.5

1

1.5

2

2.5

3

3.5

S F S C 1 L F S C 1 L F S C 2
C

LI
M

A
TE

 C
H

A
N

G
E 

(K
G

 É
Q

 C
O

2
)

SENSITIVITY ANALYSIS :  TRANSP ORT 
FRO M TH E P LANT TO  TH E SH O P

Primary production Processing Packaging Distribution

Biofruits – CS 17 – sensitivity analysis 1 : 
« plant to shop » distance

Biofruits – CS 17 – sensitivity analysis 1 : 
« plant to shop » distance

Plant to shop distance:
– SFSC : 0km 

– LFSC 1 : 400km

– LFSC 2 : 1000km

→ The gain in terms of plant to shop
distance for the SFSC is an important
contributor to the environmental
benefits obtained compared to LFSC
for the carbon footprint

Plant to shop distance:
– SFSC : 0km 

– LFSC 1 : 400km

– LFSC 2 : 1000km

→ The gain in terms of plant to shop
distance for the SFSC is an important
contributor to the environmental
benefits obtained compared to LFSC
for the carbon footprint

+40%

+52%
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Biofruits – CS 17 – sensitivity analysis 2 : 
« shop to consumer » distance

Biofruits – CS 17 – sensitivity analysis 2 : 
« shop to consumer » distance

Shop to consumer 
distance:

– SFSC 1 : 
67% : 5km by car

33% : by foot – no impact

– SFSC 2 : distances x2
67% : 10km by car

33% : by foot – no impact

→ Consumer behaviour is a key
parameter to limit the carbon footprint
of the SFSC

Shop to consumer 
distance:
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– SFSC 2 : distances x2
67% : 10km by car

33% : by foot – no impact
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parameter to limit the carbon footprint
of the SFSC
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CS 2 – EADB ApplesCS 2 – EADB Apples

Insights:
• Detailed environmental profile of the apples' short and long FSC.

• Absolute contribution of each life cycle stage and sub-stage for a 
selection of indicators

• Illustration of tradeoffs among the indicators through a 
representation fo the relative contribution for a selection of 
indicators

• Sensitivity analysis on consumer behavior, packaging and logistics

Insights:
• Detailed environmental profile of the apples' short and long FSC.

• Absolute contribution of each life cycle stage and sub-stage for a 
selection of indicators

• Illustration of tradeoffs among the indicators through a 
representation fo the relative contribution for a selection of 
indicators

• Sensitivity analysis on consumer behavior, packaging and logistics
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CS 2 – EADB Apples – Presentation (1/2)CS 2 – EADB Apples – Presentation (1/2)

The CS2 is made up of several farms that operate independently
and produce different products. Hence, they are treated seperately.
Here, we are looking at the farm that produces apples:

• Family run business that has been in direct sales for the past
20 years

• 39ha of fruits and 41ha of agricultural crops, in terms of
apples: 500t of apples produced and sold every year.

• The entire harvest is sold either on the farm through a farm
shop, a wholesale store, through a bigger cooperative or
through a local retail.

• Additionally, the farm produces part of their used electricity on
farm thorugh photovoltaic

The CS2 is made up of several farms that operate independently
and produce different products. Hence, they are treated seperately.
Here, we are looking at the farm that produces apples:

• Family run business that has been in direct sales for the past
20 years

• 39ha of fruits and 41ha of agricultural crops, in terms of
apples: 500t of apples produced and sold every year.

• The entire harvest is sold either on the farm through a farm
shop, a wholesale store, through a bigger cooperative or
through a local retail.

• Additionally, the farm produces part of their used electricity on
farm thorugh photovoltaic

Bundesland 
Niedersachsen, 
Schaumberger Land
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CS 2 – EADB Apples – Presentation (2/2)CS 2 – EADB Apples – Presentation (2/2)

Product Functional unit

Apples 1kg of (packaged) apples sold
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Global warming 
potential
[kg CO2eq.]

Global warming 
potential
[kg CO2eq.] Preliminary Results

The results are given in carbon dioxide

equivalency, which describes the heat
absorbed by the gases emitted by the

processes as a multiple of the heat absorbed
by the same mass of carbon dioxide.

From all the different 

transports, the only one of

relevance appears to be the

consumer’s.
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Eutrophication
[person.year]

Eutrophication
[person.year] Preliminary Results

The impact category describes the potential for

natural bodies to become overly enriched with
minerals and nutrients which in turn could, for

example, induce excessive growth of algae.

Agricultural phase very 

prominent due to direct 

emissions and the background 

processes of energy and 

nutrient supply.



Horizon 2020
European Union Funding

for  Research & Innovation

The SMARTCHAIN project has received funding from the 
European Union’s Horizon 2020 research and innovation 
programme under grant agreement No. 773785

Resource use
[kg Sb eq]

Resource use
[kg Sb eq] Preliminary Results

The method characterizes current 

consumption and the available reserves of 

metals, minerals and other abiotic 

resources. Hence, the impact category is 

an indicator for their the scarcity.

Consumer's car travel most 

prominent due to fossil fuel 

consumption.
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Aquatic Ecotoxicity
[PAF *m3*day]

Aquatic Ecotoxicity
[PAF *m3*day] Preliminary Results

The indicator describes the ecotoxicity in 

aquatic bodies, the unit is the potentially
affected fraction of species (PAF) *m3*day.

The agricultural phase is 

prominent due to use of 

pesticides.
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Water use
[m3]

Water use
[m3] Preliminary Results

The applied methodology describes the

relative quantity of water that remains in a 
catchment area when the demands of society

and aquatic ecosystems are met. Hence, it
describes the potential for water scarcity.

Only the primary production

has water use (in this case

study) thus it’s the most

relevant in this impact

category.
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Thought experiment I - consumerThought experiment I - consumer
- SFSC: 6km per 1kg
- LFSC: 6km per 5kg >>1.2km/kg
- SFSC: 6km per 1kg
- LFSC: 6km per 5kg >>1.2km/kg
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Thought experiment II - logisticsThought experiment II - logistics
Lorry transport: 10 times longer distance than in the standard LFSC scenarioLorry transport: 10 times longer distance than in the standard LFSC scenario
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Thought experiment II - packagingThought experiment II - packaging
10 times more plastic packaging for the consumer in the LFSC.10 times more plastic packaging for the consumer in the LFSC.
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Socio-economic assessment – selected impact categoriesSocio-economic assessment – selected impact categories

5 impact categories based on SLCA 
guidelines of the UNEP    

5 impact categories based on SLCA 
guidelines of the UNEP    

Workers

Value chain
actors

Community

Consumers

Society

Methodology:
Social Life Cycle Assessment

Phase 1: Goal and scope definition

Phase 2: Life cycle inventory analysis

Phase 3: Life cycle impact assessment

Phase 4: Life cycle interpretation

Negative and positive impacts 
measured

«Quantitative and  
semiquantitative data»

Methodology:
Social Life Cycle Assessment

Phase 1: Goal and scope definition

Phase 2: Life cycle inventory analysis

Phase 3: Life cycle impact assessment

Phase 4: Life cycle interpretation

Negative and positive impacts 
measured

«Quantitative and  
semiquantitative data»
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Socio-economic assessment - selected indicatorsSocio-economic assessment - selected indicators

WORKERS

Fair salary / social equity

Type of contract

Working time

Gender Discrimination (= Equal

opportunities/discrimination)

Health and safety

Social benefits, legal issues

Workers rights (= Freedom of Association and 

collective Berganing)

Business model robustness-resilience

Buying power

Equal opportunities/discrimination

VALUE CHAIN ACTORS

Fair competition

Promoting social responsability

Supplier relationship

LOCAL COMUNITY AND SOCIETY

Contribution to economic development

Safe and Healthy living conditions

Access to material resources

Secure Living conditions

Local employment

Community engagement

Access to immaterial resources

Cultural heritage

Public commitment to sustainability issues

Technology development

Migration

Respect of indigenous rights

Corruption

Prevention and mitigation of conflicts

CONSUMERS

Health and safety

Transparency and traceability

Feedback mechanism

Trust

Privacy

End-of-life responsibility

PSILCA 

database

UNEP 

Models
Data from CS
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Socio-economic assessment – Data collection Socio-economic assessment – Data collection 

- CS2 Einkaufen auf dem bauernhof
5 producers answers

- CS4 Arvaia
1 producer answer

- CS5 Brandt & Levie
1 producer-
intermediary/salesperson answer

- CS8 Couleurs Paysannes
2 producers and 1 supplier answers

- CS16 Lantegi Batuak
1 processing company answer

- CS17 Biofruits
1 producer answer

- CS2 Einkaufen auf dem bauernhof
5 producers answers

- CS4 Arvaia
1 producer answer

- CS5 Brandt & Levie
1 producer-
intermediary/salesperson answer

- CS8 Couleurs Paysannes
2 producers and 1 supplier answers

- CS16 Lantegi Batuak
1 processing company answer

- CS17 Biofruits
1 producer answer



Horizon 2020
European Union Funding

for  Research & Innovation

The SMARTCHAIN project has received funding from the 
European Union’s Horizon 2020 research and innovation 
programme under grant agreement No. 773785

Socio-economic assessment– Complementary
qualitative approach

Complement to S-LCA methodology to assess the socioeconomic sustainability of SFSC, from 
farmers and producers' perspective, available in 9 languages

 Questions about

 Our goal is to collect 250 responses, until now we have collected 132 responses



- Country

- Profile

- Work status

- Type of organization

- Type of product

- Annual turnover

- Involvement in SFSC & retailing

- Advantages of SFSC

- Motivations to involve in SFSC

- Activities developed

- COVID impact in their business
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Preliminary results - Qualitative data

In terms of geographical impact, it seems that 
SMARTCHAIN is having significantly different 

repercussions according to the countries involved



Horizon 2020
European Union Funding

for  Research & Innovation

The SMARTCHAIN project has received funding from the 
European Union’s Horizon 2020 research and innovation 
programme under grant agreement No. 773785

The most represented profile reached is farmers, 
self-employed, that owns a family business, mainly 
sells fruits and vetegables and has an annual 
turnover of less that 25.000€

Preliminary results - Qualitative data
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 3 main advantages to involving in SFSC are to keep the control on the product till the end of the value 

chain, the relationships within the value chain and with consumers is more convivial and the solidarity and 
cooperation within the value chain and with consumers

 3 main reasons to involve in SFSC are to create a direct relationship with the consumers of my products, 
to keep my product under control until the end of the value chain, to get involved in my local community 

and economy

Preliminary results - Qualitative data
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 64 % of respondents develop other activities on their farm/business apart from food production, 
mainly pedagogical, cultural and tourism

 COVID 19 have had a very different impact regarding the different countries reached, 33 % not 
affected

Preliminary results - Qualitative data
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Continue spreading the questionnaires in all countries is important, share the 
link, please!

 ENGLISH https://forms.gle/Jy1Mr34pGdeZAcaB8

 DUTCH https://forms.gle/zxH5Sq6wboEXcV4E7

 GERMAN https://forms.gle/do749SxLBjdTwkkr7

 SPANISH https://forms.gle/C3PyE4Vn2j2pQfn47

 ITALIAN https://forms.gle/SvqgFm614VDTZAn58

 GREEK https://forms.gle/49eq9MX8QE2SMLzX9

 HUNGARIAN https://forms.gle/pAvvTGL2x22LcEg87

 FRENCH https://forms.gle/wAsC43SeDz7vm9Ke6

 SERBIAN https://forms.gle/uECsVNY4tgGJz3EW7

Preliminary results - Qualitative data

https://forms.gle/Jy1Mr34pGdeZAcaB8
https://forms.gle/zxH5Sq6wboEXcV4E7
https://forms.gle/do749SxLBjdTwkkr7
https://forms.gle/C3PyE4Vn2j2pQfn47
https://forms.gle/SvqgFm614VDTZAn58
https://forms.gle/49eq9MX8QE2SMLzX9
https://forms.gle/pAvvTGL2x22LcEg87
https://forms.gle/wAsC43SeDz7vm9Ke6
https://forms.gle/uECsVNY4tgGJz3EW7
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Next stepsNext steps

• Environmental assessement : 
- Modelling of environmental impacts for other case studies

- Iterative questions for case study leaders and hub managers

• Modelling of socio-economic impacts
– Analyze the situation of each CS

– Compare CS data with LFSC (reference situation)

– Selection of indicators that give most relevant information

• Interpretation and recommendations

• Environmental assessement : 
- Modelling of environmental impacts for other case studies

- Iterative questions for case study leaders and hub managers

• Modelling of socio-economic impacts
– Analyze the situation of each CS

– Compare CS data with LFSC (reference situation)

– Selection of indicators that give most relevant information

• Interpretation and recommendations
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Thank you

Discussion


