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Aims

•

This research: develop a simulation model focused on fairness in FVCs
Ø

•

The degree of fairness in inter-firm relations is a perception
Ø

•

Objective: develop quantitative indicators of fairness that are used in the model

therefore necessary to define quantifiable indicators to be used in simulation model

Dissimilar European FVCs explored:
Ø

Aquaculture chain vs. agriculture chains
Ø Case studies: Salmon, Wheat, dairy, beef, tomato

Unfair trading practices (UTPs)
•
•
•

•

UTPs in food supply chains of increasing concern to (EU) and
member states (DG IPOL, 2015)
Negative impact on SMEs in EU food sector affects industry
competitiveness
Potential to be especially problematic in food supply chains
o agricultural producers may be placed under undue pressure
o have limited bargaining power in negotiations with larger
purchasers, such as supermarkets or retailers, given the lack
of alternative buyers
EU Directive (2019/633) on UTPs aims to protect weaker
‘suppliers’ against their buyers
o primarily farmers, including their organisations (e.g.
Fairness in food value chains (FVCs) is topical and
cooperatives)
policy-relevant
o also downstream suppliers of agri-food products
Ø Thus there is value in exploring its
dynamics through simulation modeling

Simulation and agent-based models (ABM)
•
•
•
•
•

Policy-makers lack of a whole-chain overview of the food system
Ø This makes it difficult to predict the effects of policy implementations beforehand (Stave &
Kopainsky, 2015)
Simulation modeling: well suited for development and testing of policy interventions
Food systems are complex adaptive systems (CAS): characterised by a large number
of interactions and interdependencies, leading to nonlinear, emergent system behaviour
Individual actors (agents) impact the system with actions resulting from their localised
decision-making
Ø In turn they are constrained by the system structure
From the viewpoint of the individual agent
Ø System is self-organizing (Choi et al., 2001; Surana et al., 2005) and
Ø its structure and extended operation are to a large extent invisible to them

ABM and modelling fairness
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•

Agent-based simulation modeling (ABM) has been successfully
used to model CASs

•
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ABM and modelling fairness
•
•
•

The behaviour of the system as a whole emerges out of multiple concurrent individual
behaviours
In VALUMICS, the aim is to use the ABM to identify the level of fairness within the system,
which emerges via concurrent execution of decision rules by multiple independent agents in
the FVC
Not straightforward to define fairness in simulation model operational terms

Fairness in modelling terms

•

To define fairness we draw on fairness theory and related literature on
governance and market power in FVCs

•

The aquaculture and agriculture chains studied have much in common:
Ø the agents are similar (i.e. primary producers, producers, retailers and
consumers) and
Ø the perishability of the final product affects the workings of both chains

Fairness in modelling terms (2)

•

However, these FVCs vary with respect to governance, power structure,
contractual agreements and pricing practices
Ø The governance structures are explored in emerging VALUMICS
literature (Barling and Gresham, 2019)

•

Fairness perceptions of agents in the chains will be studied by
Ø surveying FVC actors: asking for perceptions on fairness compared to
actual gross margins,
Ø analysing responses to a series of statements on the distributive and
procedural components of UTPs according to a conceptual model on
fairness in sustainable supply chains

Quantitative measures of fairness: economics
•
•
Ø
Ø

Price movements threatening the margin of firms being able to exert market power are
transmitted faster than price movements that improve it (Falkowski et al., 2017).
Thus, VALUMICS will integrate quantitative economic indicators into its ABM to enhance
understanding of distributive and procedural fairness in the aquaculture and agriculture FVCs.
the gross profit margin obtained by the various actors in
Downstream Physical Flow
the FVCs will be assessed
the degree of market power will be investigated by
using the Lerner Index, which provides an estimate of
market power in an industry, measuring the price-cost
margin through the difference between the output price
of a firm and the marginal cost divided by the output
price
Upstream Money Flow

Quantitative measures of fairness
•

•

Output of this study: quantitative indicators of fairness
that can be used in the VALUMICS simulation model to
analyse and test policy interventions related to fairness
in FVCs.
Quantitative metrics for distributive fairness take into account:
Ø the importance of price, for agents in the FVC in their
effort to maximize their profit or utility
Ø the influence of market power with respect to creating
opportunities for misuse of power in the form of UTPs

Lerner index – mark up/down analysis
work is ongoing as part of WP5

Task 5.3 - From L. Cechura, CULS Prague, 19.11.2019

Quantitative measures of fairness: overall aim
•

The aim will not be to determine an absolute measure of fairness using these indicators, but
rather to ascertain transitions towards fairer outcomes.

• This approach is in keeping with the
European Parliament’s depiction,
which, rather than providing a strict
value measure of UTPs, emphasises
the presence of gross deviations away
from good commercial conduct.

Recent article from VALUMICS
Aquaculture Europe, Vol. 44 (2)
September 2019

Looking Ahead – Scenario developments

•
•

Working with stakeholders
Modelling work links with the 3 core scenarios

A. Market-led Global
B. Public-led Regional
C. Civil-society led Local
•
•

The aim is to catch a broad range of means to achieve sustainability,
systems efficiency, resilience and fairness.
The Lancet Commissions

The scenarios differ in terms of values, governance, location of
production and trade, actors, actor interactions, ways to implement the

issues.
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At case study levels (dairy, wheat, tomato, salmon) from 2020 to 2030 ß 2050

Executive summary
Food systems have the potential to nurture human health
and support environmental sustainability; however, they

than the reference diet intake, whereas overconsumption
of unhealthy foods is increasing. Using several
approaches, we found with a high level of certainty that
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