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Workshop Report
Sustainable Food Systems
Workshop 1

JRC Unit I2 is currently working on a foresight study on Sustainable Global Food Systems together
with DG DEVCO. The objective of the study is to provide DG DEVCO with insights they can potentially
use to engage the Commission on aligning policies towards sustainable food system(s) and with the
Sustainable Development Goals' framework.
In order to start gathering input for the study, JRC unit I2 organised a 1.5 day workshop (28-29
September 2016) in order to gauge the wide-ranging expertise within the JRC on food and nutrition
security (FNS) (see list of attendants in Annex 1) and to embark on the operationalisation of a
systems-thinking exercise.
The aims of the workshop were to:




Identify the critical areas for sustainability in the global food system(s);
Identify the leverage points for systemic change of the food system;
Discuss the major policy choices and policy trade-offs that transitioning towards
sustainability would entail.

This report details out the workshop proceedings and some of the main outputs.
Day 1: Systems-thinking
The first half-day of the workshop revolved around a series of presentations and discussion
sessions on the context and the purpose of the project and the workshop.
Tine Van Criekinge briefly presented what is meant by conceptualising a food systems approach and
the state-of-play in current food system thinking (see presentation slides in Annex 3). The
participants watched a video which outlined the necessity for a systemic approach when it comes to
ensuring future FNS, while pinpointing some of the shortcomings of the current food system: in
contributing to malnutrition and hunger, overconsumption and ill-health, food waste, and
environmental pressures and resource scarcity. The participants were asked to reflect on what they
think needed to change in today's food system in order to make it more sustainable. The
participants flagged the following issues:
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Production practises




Food consumption and diets

Focus on making production in agriculture/aquaculture
more sustainable through, i.e. permaculture
Focus on mainstreaming urban farming and other local
initiatives while empowering citizens
Increase resilience and proximity of production – move
towards local production, sustainable intensification, and
precision farming







Environmental pressures and negative
externalities

Diversity in the food chain





Diversification of crops and protein
sources
Increase resilience in primary
production through increased diversity
Increased international cooperation on
ensuring seed diversity
Focus on social innovation and the
variety of actors within the food
system

Focus on healthy and sustainable diets
Focus on behavioural change as a means to move
towards more sustainable diets
Minimise consumption of high sugar + salt + fat foods
leading to unhealthy diets and unsustainable production
practises
Identify broad groups of consumers around the world and
develop adaptation strategies accordingly
Increased focus on the urban landscape and changes this
will bring in terms of consumption and production

What needs to change
in today's food system
in order to make it
more sustainable?






Limit the environmental and
sustainability debts across the food
chain
Better use of resources and essential
inputs into the food production system
Focus on reducing food waste in the
primary production, retail, household,
and food services sectors to reduce
environmental stresses in production
and increase food availability

Values



Move from food as a commodity to
be traded towards food as a value
Change our perception about food,
the food system and how we acquire
food

Transparency




Empower consumers by via increased information flows
Better partnerships between consumers and retailers
Focus on most important messages rather than a surplus
of conflicting messages regarding health and
environmental impact
Regulation of the food industry without driving the sector
towards more concentration
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Food Systems: Conceptual Approach (presentation by Constanca Belchior)
The current project aims to operationalise previous
work done on conceptualising food systems. Both a
recent publication by UNEP on Food Systems and
Natural Resources and a forthcoming publication by
the EEA on Seafood in Europe: a food system
approach for sustainability, have provided
conceptual frameworks by which to understand and
analyse food systems, including a review of the
main actors, the functioning of the economic
system within and around food systems,
institutional and governance arrangements, and
major developments in the past years which has led
us to today's status quo. These recent efforts at
better conceptualising food systems are useful in
that they consider the inputs into the system as the
full range of activities and actors across the food Figure 1: Food systems approach
chain, and link these to the outputs and outcomes sustainability (source: EEA, 2016)
of these activities for food and nutrition security –
ideally the ultimate purpose of the food system.
Constanca Belchior of the EEA, and lead author of Seafood in Europe, presented the work done by
the EEA to analyse the current state-of-play of seafood in Europe using a food systems approach,
notably by analysing the knowledge base, the actors and activities that enable the EU to produce,
trade and consume seafood and the implications of these on EU policy (see figure 1). The three key
messages derived from the report were (see also presentation slides in Annex 4):
1. A shared understanding of the food system, and in particular a shared mental model of
what it means to have a sustainable food system, should be built at EU level. This
necessarily entails a breaking down of policy siloes around seafood, and food more
generally, but also reflection on a shared vision as to where the EU wants to go and be
placed in any future food system.
2. The knowledge base around seafood and food more generally, through data and
information flows, needs to be improved. On the one hand, the knowledge that does exist is
varied and complex. While many of the instruments are already in place to track and trace
progress on transitions towards sustainability, these are often not streamlined into policy
practises or readily accessible. On the other hand, data and information that allows a
tracking of sustainability outcomes needs further development, making it crucial to identify
the current needs and gaps in the knowledge base.
3. The seas, and the food system, would benefit from an ecosystem approach to managing
the resource base and ensuring long-term sustainability and availability of seafood. This
entails a shift in policy-making towards finding a balance between social and ecological –
ultimately linking human systems and ecosystems in stabilising ways.
3
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Participants' questions around the presentation were focused mostly on the translation from the
conceptual approach towards a policy approach. It was noted that it would be important to identify
how much weight that policy has in the system. In other words, what are the key governance fora
that would need to be engaged to be part of the transition towards a more systemic approach?
Other questions addressed the issue of moving from a mapping exercise of system elements
towards something that could be presented and relevant at the policy level.
Food Systems: A system's approach (presentation by Vera Calenbuhr)
The second presentation of the day presented the conceptual approach behind the Sustainable Food
Systems project. Vera Calenbuhr (JRC, Unit A6) (see Annex 5) presented the food securitysustainability matrix that has been used to structure the thinking around identifying the critical
areas for the sustainability of food systems. The matrix incorporates the 4 dimensions of food and
nutrition security (i.e. availability, accessibility, utilisation, and stability) alongside the 3 dimensions
of sustainability (+ governance) (see Table 1).
Table 1: Food and Nutrition Security-Sustainability Matrix
Food security

Sustainable Development Goals
Environment

Economy

Society

Governance

Availability
Accessibility
Utilization
Stability

She also explained how (and why) we would be using systems-thinking methodologies in order to
better grasp the dynamics between the various components of the food system. Such an approach
is necessary, because:
1. Food systems are complex systems, where many system parts are connected to many
other system parts;
2. Sustainability is a system property, depending on stocks, flows, boundary conditions and
the connections between the many parts of the system;
3. The debate on food systems has largely focussed on the parts and not on the system.
The use of leverage point analysis (LPA) in the project was explained, using Donella Meadows' 12
leverage points for system intervention on how we envision system change, and the various levels
and degrees to which change can potentially be implemented or set in motion (see figure 2). We
aim to do this through the identification of parts of the system where a change leads to
differentiated effects, and through the recognition that there is a hierarchy of leverage points,
where interfering with parts higher in the hierarchy ultimately leads to bigger changes in the
system.
4
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Figure 2: 12 leverage points for system intervention/ levels of intervention scale (source:
Compositecreative, 2014)

Vera further noted the work that had already been carried out using LPA, in order to analyse the
'purpose of the system' and some of the 'feedback loops' that currently exist in the food system
(see also presentation slides in Annex 4). In operationalising LPA in the context of the workshop:
•

The aim was to apply a systems-thinking approach in order to identify both high-level and
lower-level leverage points for change in the food system (without necessarily designating
the policy interventions that are necessary).

•

In a first instance, to map the current food system according to its current state of play
within each (or some) of the cells of the FS/SD matrix, or sub-systems.

•

Try to identify the interactions within each of the sub-systems, before eventually
proceeding to identifying the critical or key interactions that drive the system.

Day 2: Interactive systems-mapping and leverage points
The second day of the workshop was dedicated to 5 interactive sessions
that led to an initial systems' mapping and an identification of leverage
points within the system. The participants were divided into 4 groups
along the 4 dimensions of food and nutrition security (i.e. availability,
accessibility, utilisation, and stability) and were asked to map the key
variables alongside the 4 dimensions sustainability (i.e. environment,
economics, society/culture + governance) – according to the FNS-SD
matrix presented the previous day. From this initial mapping, the groups
examined the connections between the variables, first within their given
dimension, and as a second step, across the 4 dimensions of food and
nutrition security. The variables with the most connections were then
5
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identified as the most important leverage points. These were then placed on the scale of
interventions in terms of their order of importance and possible impact. The steps are explained in
more detail below.
Session 1: Factors and Variables of the System
This first session aimed at an initial mapping of the variables, or
the attributes/characteristics of a person or an environment that
have an influence on the system. A (non-exhaustive) list of
variables for each FNS dimension had been previously prepared,
based on a thorough literature review exercise identifying the
key characteristics of each dimension of food security (see annex
5 for list of variables). Variables are either quantitative (i.e. the
number of available renewable resources; the quality of water;
hours spent preparing food) or qualitative (i.e. consumer
preference for fatty or convenience foods; cultural or ethical
opposition towards new technologies), and vary in scale.
Participants were invited to add variables to this list.
Using a 'systems map' template (see figure 4), participants determined how critical, important, or
relevant each variable was. Thus the general approach was one of building from a core towards a
periphery. The systems' central point, hereafter referred to as Core, at the heart of the map is the
variable we want to understand; it is the anchoring point around which whole system map revolves.
In the case of the 4 dimensions, the various cores referred to:
Figure 3: sample systems map template

Availability: Having available sufficient quantities of
food on a consistent basis (ie. food production, stock
levels and net trade).
Accessibility: Having sufficient resources, both economic
and physical, to obtain appropriate foods for a
nutritious diet.
Utilisation: Appropriate use based on knowledge of
basic nutrition and care, as well as adequate water and
sanitation.
Stability: stability of the food supply or adequate access
to food on a periodic basis.

6
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Session 2: Causal loops, linkages, relationships
The second session aimed at identifying a set of causally
linked variables that determine the condition of the food
system. Each group identified the relationships between
the variables on their systems map, by specifying the
type of relationship and their direction. Types of
relationships included:
Positive relationships: relationships that change in the
same direction. (if A increases, B increases).
Negative relationships: relationships that change in the
opposite direction. (if A increases, B decreases).
Circular causalities/ feedback loops link relationships
from A to B to A, or from A to B to C to A. These can be
reinforcing (sometimes referred to as positive) in that
they encapsulate exponential growth (ex. Increased
demand for meat leads to increased need to clear forests leads to climate change, which leads to
less grazing lands due to droughts or desertification which ultimately feeds back on the need to
clear more forests). Balancing (or negative) feedback loops push the system towards equilibrium.
The strength of the relationship can range between strong and weak, where strong means that
even a small change in A, produces an impact in B, and weak means that small changes are not as
effective.
Length of delays means delays that occur before the effects of a change become transparent (ex.
Increased livestock grazing leads to increased climate change in 10-20 years' time).
Session 3: Leverage Points
Once the causal loops and
connections had been identified,
the groups could indicate the
variables that had emerged as
leverage points within their
systems (i.e. the key variables that
influence the system, and where
interventions can produce change).
Variables with the most arrows
leading to or from them – or
those with the most connections
to other system elements were
identified as most important
leverage points.
7
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Particularly important are those leverage points that are directly connected to the system’s Core.
These are key variables and are sensitive conduits of change to the system’s basic dynamic
architecture. The leverage points identified in each group are listed in Table 2.
Table 2: Leverage points identified per FNS dimension
Availability
Farm incomes
(agriculture as a source
income and economic
activity
Price of food
Availability of water and
other inputs
Increase in yield

Accessibility
Local supply chains

Utilisation
Nutritional value of food

Food prices

Affordability of food

Income distribution

The role of culture and
social norms in dietary
choices

Advancements in science
and technology
Food prices
Income level

Demand linked to
demographic changes

Stability
Capacity to adapt to
climate change
Arrangements in the
supply chain between
actors

FNS policies

(Geo)political change and
instability

Integrating nutrition and
medical practice

Sustainability vision in
EU policies

Cost of public health
system

Improved farm practices

Session 4: Connecting the System Maps
The groups were then asked to connect the various components of the system by linking the various
system maps to one another. In each round, the groups identified the relationships between the two
maps (as in the previous session).

8
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Once all the maps were connected, we were able to examine all four maps and see if further
connections could be established. From this, we identified a new set of key leverage points across
the four maps. These were carried forward into the next session.
The leverage points identified in this session were as follows:















Diversification of protein sources (away from animal-based diets in the West, and
diversification of sources in developing countries)
Environmentally-sustainable input use (land, fertilisers, diversity, etc.)
Profit distribution throughout the entire food chain
Diversification within the food system (in terms of actors, foods, dietary choices,
sustainable inputs, geography/places, and supply chains)
Nutritional value of food/integration of nutritional and environmental debts
Geopolitical stability
International trade
Paradigm shift from economic efficiency to sustainability
From siloed policies to common food policy
Focus on healthy and sustainable diets
Equality and income distribution
Circularity (Green economy and decoupling)
Food prices
Tracking and traceability of data and information

Session 5: Leverage Points and interventions
In the last session, we ranked the importance
of the leverage points along the levels of
interventions scale (see figure 4), and began
to explore possible interventions for change
within and of the system. This was done by
discussing where each of the leverage points
could be placed along the scale inspired by D.
Meadows’ leverage points, and the impact this
could have on tipping the system towards
change. Table 3 summarizes the results of
this discussion, which will now need to be
developed into a narrative.

Figure 4: 12 levels of intervention in the food system

9
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Table 3: Leverage points and intervention levels
Level of
intervention

Leverage point

Description

Leverage point in the food system

Lowest level

constants, parameters, numbers

These are the relatively mechanistic characteristics of a
system that are typically targeted by policy. This can include
measures such as data collection, taxes, subsidies, standards,
pricing schemes, etc. Interventions introduced at this lower
level produce only minimal change given that these merely
modify the parameters of a given system, do not change
behaviour, and are only focused on the short-term.

Food Prices;

These are the interactions between the elements within a
system that drive the internal dynamics. Delays and feedback
loops will often determine system behaviour.
Underestimating, overlooking, or lack of awareness of delays
and feedback loops (and their strength) can lead to
overshooting or undershooting when modifying the more
basic parameters of a system (see above). In policy terms,
this is where impact assessments, life-cycle assessments,
and anticipation and long-term strategic planning become
critically important when intervening in a given system.
Interventions introduced at this level can have an important
impact on conducting change within a system, but will not
necessarily cause the system to change altogether.

Diversification of protein sources (away from
animal-based diets in the West, and diversification
of sources in developing countries);

buffer sizes
stocks and flow structures

Lower-mid level

length of delays relative to the
rate of system change
the strength of negative
feedback loops
the gain around driving positive
feedback loops

10

Tracking and Traceability (of data and information)
Environmentally-sustainable input use (land,
fertilisers, diversity, etc.)

Diversification within the food system (in terms of
actors, foods, dietary choices, sustainable inputs,
geography/places, and supply chains);
Profit distribution throughout the entire food chain;
Nutritional value of food/integration of nutritional
and environmental debts into food value
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Mid-level

structure of information flows
(access to information)
the rules of the system
(incentives and constraints)
the power to add, change or
self-organise systems
structures.

Upper-level

the goals of the system
the mind-set/paradigm out of
which the system arises
the power to transcend
paradigms

1

At this level on the scale, interventions are made in the social
structures and institutions that manage the feedbacks and
parameters of the system. This level accounts for the
governance of the system, or the backbone and design of the
system. Intervening at this level can be either transformative
and push the system towards fundamental change, or can be
used to uphold, maintain, or reinforce the current status quo.
In policy terms, this is where policy leads into politics – in
that change at this level requires power to influence, to
change rules and laws, to create incentives and punishments
for behavioural change, etc.

Geopolitical stability

At the highest end of the scale are the underpinning values,
goals, and worldviews of the actors that shape the direction
in which a system is oriented. The goals of the system, for
example, determine how the other parameters of the system
are set-up and function, and ultimately conform to that goal.
Mind-sets and paradigms on the other hand are the source of
the system – or a deep set of beliefs about how the world
works. “Paradigms are the sources of systems. From them,
from shared social agreements about the nature of reality,
come system goals and information flows, feedbacks, stocks,
and everything else about systems.”1

Paradigm shift from economic efficiency towards
sustainability

Meadows, D. Leverage Points: Places to intervene in a system, (1997).
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International trade
From siloed policies to common food policy (policy
coherence for FNS)
Circularity (Green economy and decoupling)

Equality and income distribution
Focus on healthy and sustainable diets (food as a
common good vs a commodity).
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Ultimately, the most successful way to change the system is to aim for a change in mind set or a
paradigm shift. And while, old paradigms are rarely broken up or destroyed, they are generally
replaced by something new. New paradigms often (if not always) contain the old paradigm as a
special case. When changing mind sets visionary thinking is required, indicating that it is necessary
to identify what we want from the system (purpose or goals) before we can figure out how to
actually get there.
We will need to address both the current paradigm under which the food system operates and
question the purpose of today's system, surely raising difficult questions in relation to paradigm
shifts and whether the goals of the current food system are fit for purpose in an increasingly
complex and resource-strained world. But we also need to aim at addressing the lower levels of
interventions within the system that could possibly trigger change, and in particular within the
context of EU policy-making (both in terms of what is and what is not possible for the EU to
address or influence) and to identify where the possible trade-offs for policy-making are likely to
occur.
Next steps
The next step in this project will be:








Continue the leverage points analysis, by incorporating the results of the workshop with the
results of the desk research on leverage points (November 2016)
Write-up a narrative around the leverage points indicating the current state-of-play of the
food system, the critical leverage points, and potential strategies for intervention (expected:
December 2016);
To identify where, at what level, and with what impact, EU policies can and do intervene at
the various levels of intervention (expected: January 2016);
To identify the major trade-offs between the different EU policies when it comes to
intervention in the system + follow-up workshop on policy (expected: January/February
2017);
Draft of the report on food systems and leverage points and report on policy trade-offs and
implications (expected: March 2017)

12
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Tine VAN CRIEKINGE

JRC, I2

Anne-Katrin BOCK

JRC, I2

Laurent BONTOUX

JRC, I2

Maciej KRZYSZTOFOWICZ

JRC, I2
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Francois KAYITAKIRE

JRC, D5

Kamel LOUHICHI

JRC, D4

Petros MARAGKOUDAKIS

JRC, F1

Karen FABBRI
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RTD, F3
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RTD, F3

Maria KETTING

DEVCO, C1

Jean-Pierre MALINGREAU

Former-JRC

Constança BELCHIOR

EEA

Annex 5: List of variables (see attached)
Availability
HEALTHY FISH STOCKS

Accessibility
INCOME LEVEL

AVAILABILITY OF
PESTICIDES,
FERTILISERS, MANURES
AVAILABILITY OF LAND

TIME SPENT IN
ACCESSING FOOD

AVAILABILITY OF WATER
ACCESS TO
BIODIVERSITY
AVAILABILITY OF
ECOSYSTEM GOODS AND
SERVICES
ACCESS TO
NONRENEWABLE
RESOURCES: FOSSIL
FUELS, MINERALS

NUMBER AND VARIETY
OF FOOD RETAILERS
FOOD PRICES
COST OF LABOUR /
LABOUR TAXATION
EMPLOYMENT
LOCAL SUPPLY CHAINS

Utilisation
TIME SPENT IN FOOD
PREPARATION
EATING OUT

Stability
FOOD PRICES

TRADITIONAL FOOD
CULTURES
PREPARING AND EATING
AT HOME
FOOD SAFETY
STANDARDS
GENDER EQUALITY

AGRICULTURAL
SUBSIDIES
TRADE DISTORTIONS

VALUE OF REGIONAL
VARIETIES AND DIETS

VULNERABILITY OF
GLOBAL FINANCIAL
SYSTEM
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WATER PRICES

LOCALISED ENERGY
SUPPLIES
FINANCIALISATION OF
FOOD MARKETS
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LAND AND SOIL
DEGRADATION
WATER DEPLETION

COST OF PROCESSING

AIR POLLUTION

SOCIAL CAPITAL

PROXIMITY TO FOOD
MARKETS AND
RETAILERS
ACCESS TO FOOD
STOCKS

DIVERSITY IN FOOD
CONSUMPTION

DIVERSITY OF THE DIET

CHEAPER AND LOCALLY
AVAILABLE FOODS

INTRAHOUSEHOLD FOOD
DISTRIBUTION

LINKS BETWEEN
AGROFOOD SYSTEM AND
FOSSIL FUEL SYSTEM
DIVERSITY IN FOOD
PRODUCTION
RURAL LIVELIHOODS

APPROPRIATE
INFRASTRUCTURES

CONSUMER EDUCATION

DIVERSIFICATION OF
SUPPLY CHOICES
SOCIAL PROTECTION
AND SOCIAL SAFETY
NETS
CONSUMER EDUCATION

AFFORDABILITY OF
FOOD
COST OF HEALTH

DIVERSITY OF FOOD
CROPS
DIVERSITY IN FOOD
SUPPLY SYSTEMS

HOUSEHOLD INCOME

GENETIC DIVERSITY

ENERGY PRICES AND
COSTS

READABILITY OF
LABELLING

ACCESS TO
TECHNOLOGY

QUANTITY OF FOOD
CONSUMED

FOOD PRICING

LOCALISED PRODUCTION

ACCESS TO FOOD
STOCKS

HOUSEHOLD WASTE

MARKET
INFRASTRUCTURE

COST OF TRANSPORT

RETAIL WASTE

QUALITY OF LIFE FOR
FARMERS
MINIMISING
POSTHARVEST LOSSES
AND STORAGE
COST OF TRANSPORT

TIME AND DISTANCE TO
MARKETS
SHARE OF POPULATION
IN RURAL AREAS

CHANGING CONSUMER
PREFERENCES
GUIDELINES ON DIETARY
STRATEGIES

DEPENDENCE ON
INTERNATIONAL FOOD
MARKETS FOR FOOD
SUPPLY
LINKS BETWEEN
AGROFOOD SYSTEM AND
FOSSIL FUEL SYSTEM
AVAILABILITY AND
TRANSITION TO
RENEWABLE ENERGIES
DEPENDENCE ON LOCAL
FOOD MARKETS FOR
FOOD SUPPLY
PRICE FLUCTUATIONS
AND VOLATILITY
EXTENT OF DEPENDENCE
ON FOSSIL FUELS

SHARE OF POPULATION
IN URBAN AREAS

GLOBAL ECONOMIC
STABILITY

DIVERSITY OF FOOD
CROPS

DEPENDENCE ON
INTERNATIONAL FOOD
MARKETS FOR FOOD
SUPPLY
DEPENDENCE ON LOCAL
FOOD MARKETS FOR
FOOD SUPPLY
CLIMATE CHANGE

CULTURAL
APPROPRIATENESS OF
FOODS
ANIMALBASED DIETS

PLANTBASED DIETS

GROWTH IN CONSUMER
SPENDING POWER

AVAILABILITY OF
ORGANIC PRODUCE AND
PRODUCTS

INEQUALITIES

ENERGY PRICES AND
COSTS
COST OF LABOUR

DIVERSITY FOOD SUPPLY
SYSTEMS
CULTURAL OR ETHICAL
ACCEPTANCE OF NEW
TECHNOLOGIES

COST OF TRANSPORT

DEPENDENCY ON FEW
FOOD GROUPS
DIVISION OF LABOUR
BETWEEN MEN AND
WOMEN
LEVEL OF EDUCATION
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STABILITY OF ENERGY
PRICES
PREDICTABILITY
WEATHER CONDITIONS
(GEO)POLITICAL
STABILITY
FOOD RESERVES
MANAGEMENT
RELIABILITY OF
INTERNATIONAL
MARKETS
EFFECTIVE SAFEGUARDS

ADVANCEMENTS IN
SCIENCE AND
TECHNOLOGY
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AVAILABILITY OF
POSTFARM SUPPORT:
REFRIGERATION,
TRANSPORT, PACKAGING
GENETIC DIVERSITY

DEMOGRAPHIC CHANGES

QUANTITY OF FOOD
CONSUMED

INCOME DISTRIBUTION

ADVANCEMENTS IN
SCIENCE AND
TECHNOLOGY
SUPERMARKETISATION
IN DEVELOPING
COUNTRIES

NUTRITIONAL QUALITY
OF FOOD SUPPLY

GENDER EQUALITY

SATISFACTION OF
CULTURAL FOOD
PREFERENCES

HOURS SPENT
PRODUCING FOOD
PRODUCTION OF
LIVESTOCKBASED FOOD
INCREASE IN YIELDS

GROWTH IN CONSUMER
SPENDING POWER
INCOME DISTRIBUTION

NUTRITIONAL VALUE OF
FOOD CONSUMED
ECONOMIC INEQUALITY

SEASONAL AND
GEOGRAPHICAL
VARIATIONS IN FOOD
PRICES
RURAL VERSUS URBAN
POPULATION
SOCIAL INNOVATION

INEQUALITY

INCOME DISTRIBUTION

EXTENT OF DEPENDENCE
ON FOSSIL FUELS
LAND AREA EXPANSION

ECONOMIC EFFICIENCY

DEMOGRAPHIC CHANGES

AGRICULTURAL
SUBSIDIES
ECONOMIC GROWTH

NUTRITIONAL
TRANSITION
ADVANCEMENTS IN
SCIENCE AND
TECHNOLOGY
CLIMATE CHANGE

NUTRITIONAL VALUE OF
FOODSTUFFS PRODUCED

INTENSIVE USE OF
AVAILABLE
AGRICULTURAL AREA
PREDICTABILITY OF
WEATHER PATTERNS

SATISFACTION OF
CULTURAL FOOD
PREFERENCES
GENDER EQUALITY

AGRICULTURE AS
SOURCE OF INCOME AND
ECONOMIC ACTIVITY
CLIMATE CHANGE
DIVISION OF LABOUR
BETWEEN MEN AND
WOMEN
VALUE OF INDIGENOUS
SEASONAL AND
PRACTISES
GEOGRAPHICAL
VARIATIONS IN FOOD
AVAILABILITY
DEMOGRAPHIC CHANGES RURAL VERSUS URBAN
POPULATION
ADVANCEMENTS IN
SCIENCE AND
TECHNOLOGY
SEASONAL AND
GEOGRAPHICAL
VARIATIONS IN FOOD
PRODUCTION
AGRICULTURAL
SUBSIDIES
ECONOMIC GROWTH

SOCIAL INNOVATION

ECONOMIC EFFICIENCY

DEPENDENCE ON FEW
FOOD GROUPS

FOOD SAFETY
STANDARDS
VULNERABILITY TO
ECONOMIC SHOCKS
TRADITIONAL FOOD
CULTURES

ENVIRONMENTAL
REGULATION
PRIVATE AND PUBLIC
STANDARDS
FOOD IMPORTS
VULNERABILITY TO
ECONOMIC SHOCKS
HOMOGENISATION OF
FOOD PRODUCTION

SUPERMARKETISATION
IN DEVELOPING
COUNTRIES
GROWTH IN CONSUMER
SPENDING POWER

VALUE OF REGIONAL
VARIETIES AND DIETS

DIETARY ENERGY
BALANCE

REGIONAL AND LOCAL
MONETARY SYSTEMS

THE ROLE OF SOCIAL
NORMS ON DIETARY
CHOICES
THE ROLE OF CULTURAL
NORMS ON DIETARY
CHOICES
SEASONAL AND
GEOGRAPHICAL
VARIATIONS IN FOOD
CHOICES
SOCIAL INNOVATION

SUPPORTIVE
INSTITUTIONAL
FRAMEWORK
COHERENCE BETWEEN
FOOD SYSTEM POLICIES

HEALTH REGULATIONS
PUBLIC AWARENESS FOR
HEALTHIER DIETS
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REGIONAL AND LOCAL
PRICING SCHEMES

GUIDELINES ON DIETARY
STRATEGIES
NUTRITIONAL
TRANSITION
SUPERMARKETISATION
IN DEVELOPING
COUNTRIES
COST OF LABOUR /
LABOUR TAXATION
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HOMOGENISATION OF
FOOD PRODUCTION

ORGANIC PRODUCE

TRADITIONAL FOOD
CULTURES

SUPPORTIVE
INSTITUTIONAL
FRAMEWORK

RURAL VERSUS URBAN
POPULATION

COHERENCE BETWEEN
FOOD SYSTEM POLICIES

VALUE OF REGIONAL
VARIETIES AND DIETS

AVAILABILITY AND
TRANSITION TO
RENEWABLE ENERGIES

SOCIAL INNOVATION

CULTURAL KNOWLEDGE
ON VARIED AND
NUTRITIOUS DIETS
CHANGES IN THE GUT
MICROBIOTA

CAPACITY TO ADAPT TO
CLIMATE CHANGE*
ARRANGEMENTS IN THE
SUPPLY CHAIN BETWEEN
ACTORS*

BUSINESS MODEL FOR
SHORT CIRCUIT SUPPLY
CHAINS *
EXTREME EVENTS
(UNCERTAINTY) *

(GEO)POLITICAL CHANGE
AND INSTABILITY*
SUSTAINABILITY VISION
IN EU POLICIES*

PRIVATE STANDARDS

DISTORTION OF MARKET
VIA WALL STREET AND
FINANCIAL
INSTRUMENTS*

RESOURCE SCARCITY *

INCLUSIVE GOVERNANCE
MECHANISMS FOR
IMPLEMENTION
(COHERENT) EU FOOD
POLICY FRAMEWORK*

PUBLIC STANDARDS

URBANISATION*

GENDER ISSUES (ROLE
OF GENDER IN
NUTRITION PROVISION)*

ENVIRONMENTAL
REGULATION

WORLD POPULATION
GROWTH*

FOOD SAFETY
STANDARDS

ENERGY EFFICIENCY*

FOOD SERVICES SECTOR
(HORECA)
REFORMULATION FOR
HEALTHIER OPTIONS*
AGEING POPULATION*

ORGANIC FARMING
DROUGHT-RESISTANT
CROPS UTILISATION
WASTE WATER
TREATMENT
WATER PRICES
FOCUS ON HUMAN
CAPITAL AND LABOUR
AVAILABILITY AND
TRANSITION TO
RENEWABLE ENERGIES

ICT*
INTERNATIONAL TRADE
AGREEMENTS*

ENVIRONMENTAL
REGULATION BASED ON
ECOSYSTEMS
UNDERSTANDING*
ENERGY PRICES:
INCREASED
INDEPENDENCE OF
MARKET*
ENSURE STAYING
WITHIN PLANETARY
BOUNDARIES*
DIVERSITY OF SOURCES*

MIGRATION*
PUBLIC PROCUREMENT*
LIFESTYLE AND
PHYSICAL ACTIVITY *
EDUCATION POLICIES*
FNS POLICIES*
INTEGRATING NUTRITION
AND MEDICAL PRACTICE*

CAPITAL AND
INVESTMENT*
COMMODITY
PRODUCTION
INTERNATIONAL TRADE*
LAND USE INTENSITY*
PRICE OF FOOD*
FARM INCOME*
ACCESS TO MARKETS
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AND ROLE OF
RETAILERS*
AVAILABILTIY OF FOOD
STOCKS*
GENETIC SELECTION*
IMPROVED FARM
PRACTISES*
* Variables added by participants

Annex 3: Slides Tine Van Criekinge (see attached)
Annex 4: Slides Constanca Belchior (see attached)
Annex 5: Slides Vera Calenbuhr (see attached)
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EU POLICY LAB AT THE JRC

Sustainable Food Systems
1st workshop
28/29 September 2016
TINE VAN CRIEKINGE
DG Joint Research Centre
Unit I.2

What we do…

Tools we use….

The EU Policy Lab is both a physical
space
and a way of working that combines
FORESIGHT
BEHAVIOURAL INSIGHTS
and DESIGN THINKING
to explore, connect and find solutions
for better policies.

Foresight explores long-term futures and
creates shared visions for policy-making.
How can policy-making deal with complexity
and uncertainty?
What are the trends that will shape our
future?

THE PROJECT : OBJECTIVE AND APPROACH

THE PROJECT : THE PROCESS SO FAR

• Objective: to provide DG DEVCO with insights they can potentially use to
engage the Commission on aligning policies towards sustainable food
system(s) and with the Sustainable Development Goals' framework.
• 3 –step approach:

•
•
•
•

•
•
•

Understand what is meant by food systems and identify the critical
areas for sustainability of a future food system
Test our findings against major trends that are likely to shape the future
and affect sustainability (and the attainment of the SDGs)
Map current EU policies against the current food system, identify tradeoffs and synergies, and assess leverage points for change within the EU
policy framework

Literature review on food systems
Training and development of systems-thinking methodology
Development of the conceptual framework and approach
Preliminary assessment of the food system and major leverage
points
• Development of set of 18 ‘megatrends’
• Collaboration with with DG RTD on FOOD 2030 initiative
•

Co-facilitating workshop on 12/10 where the preliminary results of
this study will be tested and debated

THE PROJECT : THE 1ST WORKSHOP

WORKSHOP OVERVIEW

The aim of this session is to:

Wednesday, 28 September
• Introduction, purpose, agenda
• Presentation on Food Systems approach + discussion
• Presentation on Leverage Point Analysis + discussion

Identify the critical areas for sustainability in the global food
system(s)
Identify the leverage points for systemic change of the food system,
allowing for a transition towards sustainability
Start discussion on the policy interventions and trade-offs that
transitioning towards sustainability would entail

Thursday, 29 September
• 4 interactive sessions on food systems and leverage points
• Discussion on leverage points
• Next steps

1

THE FOOD SYSTEM

THE FOOD SYSTEM

"All the elements (environmental, people, inputs, processes, infrastructure,
institutions, etc.) and activities that relate to the production, processing,
distribution, preparation, and consumption of food, and the outputs of
these activities, including socio-economic and environmental outcomes."
(HLPE, 2014).

THE FOOD SYSTEM

CONCEPTUALISING FOOD SYSTEMS AS A FRAMEWORK FOR
ANALYSIS
• Consider the inputs into the system as the full range of activities and
actors across the food chain
• Link the outputs and outcomes of these activities to food security –
(ideally the ultimate purpose of the food system)
• To understand and analyse food systems, include: reviewing who are
the main actors; how the economic system within and around food
systems functions; how the food system is linked to other systems (i.e.
energy, water, etc.); the institutional and governance arrangements
within and beyond the system; major developments in the past years
that have led to today's status quo.

CONCEPTUALISING FOOD SYSTEMS AS A FRAMEWORK FOR
ANALYSIS

WHY A SYSTEMS APPROACH?
•
•

A sustainable food system "delivers food security and nutrition for all in such a way that the
economic, social and environmental bases to generate food security and nutrition for future
generations are not compromised." (HLPE 2014).
Range of food system issues with significant economic, environmental, and social consequences for
society (both negative and positive)
•
•
•

•

Problems include: diet-related health issues, food safety and foodborne disease concerns,
incessant hunger and malnutrition, agricultural pollution and rapidly diminishing stocks of fish and
seafood.
agricultural landscape and the world's oceans and seas are under threat, posing a real challenge to
the sustainable production of food in the long run.
highly reliant on fossil fuels across the entire food supply chain, making it unstable in the light of
diminishing supplies.

A systems approach is necessary:
•
•

to re-design the major components of the food system to become more sustainable and prevent
the high level of negative externalities that currently characterise the food system.
to identify where the trade-offs between social, economic and environmental goals of sustainability
arise when aligning food security objectives with those of the SDG agenda, and to feed these
insights into the policy cycle.

Source: UNEP 2016
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FOOD SYSTEM TRANSFORMATION

SESSION 1: FACTORS AND VARIABLES OF THE SYSTEM

Watch :

Purpose: identify the key variables in the system, and their relevance in sustainable food systems

https://www.youtube.com/watch?v=VcL3BQeteCc
Reflect:
What are some of the leverage points in the current
food system? What needs to change in today's
system in order to make it more sustainable?

Instructions: 45 minutes
• Form 4 groups on availability, access, utilisation and stability
• On 'systems map' template and using the variables already provided + other variables
you identify, map according to:
• Their relevance within the food system (how influential are they to determining
the outcomes of the food system?)
• Their dimension of sustainability ((econ, env, soc, gov)
Factors or variables, are attributes or characteristics of a person or an environment that
have an influence on the system.
• quantitative (i.e. the number of available renewable resources; the quality of water; hours
spent preparing food)
• qualitative (i.e. consumer preference for fatty or convenience foods; cultural or ethical
opposition towards new technologies).
• vary in scale

Source: UNEP 2016

SESSION 2: CAUSAL LOOPS, LINKAGES, RELATIONSHIPS

SESSION 2: GLOSSARY OF RELATIONSHIPS

Purpose: To identify a set of causally linked variables that determine the
condition of the food system

Negative relationships are relationships that change in the opposite direction.
•A increases, B decreases. (ex. Plant-based diets negatively influence obesity rates)

Positive relationships are relationships that change in the same direction.
•A increases, B increases (ex. Deforestation positively influences climate change )

Instructions: 60 minutes
• Each group should identify the relationships between the variables on their
systems map.
• The following relationships (and their direction) should be specified:
• circular causalities or feedback loops (reinforcing or balancing, negative
or positive)
• positive influence relationships (denoted by a simple line ___________>)
• negative influence relationships (denoted by a dotted line ------------->)
• the strength of the relationship (denoted by a strong/weak)
• potential delays (denoted by approximate timing)

Strength of the relationship - Ranges between strong and weak

SESSION 3: LEVERAGE POINTS

SESSION 4: CONNECTING THE SYSTEM MAPS

Purpose: identify the key variables within the components of system that influence the system, and where
interventions can produce change

Purpose: connect the various components of the system; establish the key
variables or leverage points in the wider system

Instructions: (30 minutes)
•identify the leverage points in the individual systems’ maps (variables with the most arrows leading to or
from them – those with the most connections to other system elements)
•differentiate between the key variables and outer-lying variables.
What are Leverage Points?
•Places to make change in the system, and not the specific changes or solutions to be introduced.
•variables in a system map that have an important effect on the system’s behaviour.
•Recognised as ‘hubs’, where many arrows are leaving from and coming into different variables. Leverage
points pick up changes from many variables and transfer these on to other parts of the system (first to
those variables linked directly to the hub, and then further afield).
•Particularly important are those leverage points that are directly connected to the system map’s core.
These are key variables and are sensitive conduits of change to the system’s basic dynamic architecture.

•strong means that even a small change in A, produces an impact in B, and weak means that small changes
are not as effective. (ex. Incomes are strongly influential of nutritional-value of food consumed).

Length of delays - occur before the effects of a change become transparent
•(ex. Increased live stock grazing to increased climate change in 10-20 years time)

Circular causalities/ feedback loops- Links relationships from A to B to A, or from A to B
to C to A.
•Reinforcing (sometimes referred to as positive) in that they encapsulate exponential growth (ex. Increased
demand for meat leads to increased need to clear forests leads to climate change, which leads to less
grazing lands due to droughts or desertification which ultimately feeds back on the need to clear more
forests).
•Balancing (or negative) feedback loops push the system towards equilibrium (need example).

Instructions: (90 minutes total, 30 min per round)
•Groups start to link the various system maps to one another
•In each round, the groups attempt to identify the relationships between the two
maps (as in session 2),
•Start to identify leverage points between the two maps (as in session 3)
•Round 1: Availability – Accessibility; Utilisation – Stability
•Round 2: Availability – Utilisation; Accessibility – Stability
•Round 3: Availability – Stability; Utilisation – Accessibility
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LEVERAGE POINTS

WHAT HAVE WE DONE SO FAR?

EXAMPLES OF INTERVENTIONS

SESSION 5: LEVERAGE POINTS AND INTERVENTIONS

12. Constants, parameters, numbers
Though most clearly perceived, they rarely change behaviors and therefore have little long-term effect. (ex. subsidies, taxes, standards)
11. The size of buffers and other stabilizing stocks, relative to their flows
Buffers can improve a system, but they are often physical entities whose size is critical and can't be changed easily.
10. Structure of material stocks and flows
•E.g. transport network, population age structures)
A system's structure may have enormous effect on operations, but may be difficult or prohibitively expensive to change.
9. Length of delays, relative to the rate of system changes
Information received too quickly or too late can cause over- or under-reaction, even oscillations.
8. Strength of negative feedback loops, relative to the effect they are trying to correct against
Negative feedback loop slows down a process, tending to promote stability. The loop will keep the stock near the goal, thanks to parameters, accuracy and speed of
information feedback, and size of correcting flows.
7. Gain around driving positive feedback loops
Positive feedback loop speeds up a process. In most cases, it is preferable to slow down a positive loop, rather than speeding up a negative one.
6. Structure of information flow (who does and does not have access to what kinds of information)[
Information flow is a loop that delivers new information. It is cheaper and easier to change information flows than it is to change structure.
5. Rules of the system (such as incentives, punishment, constraints)
Pay attention to rules, and to who makes them.
4. Power to add, change, evolve, or self-organize system structure[edit]
Self-organization describes a system's ability to change itself by creating new structures, adding new negative and positive feedback loops, promoting new information
flows, or making new rules.
3. Goal of the system
Changing goals changes every item listed above: parameters, feedback loops, information and self-organization.
2. Mindset or paradigm that the system — its goals, structure, rules, delays, parameters — arises from[edit]
A societal paradigm is an idea, a shared unstated assumption, or a system of thought that is the foundation of complex social structures. Paradigms are very hard to
change, but there are no limits to paradigm change. Paradigms might be changed by repeatedly and consistently pointing out anomalies and failures in the current
paradigm to those with open minds.
1.Power to transcend paradigms
Transcending paradigms may go beyond challenging fundamental assumptions, into the realm of changing the values and priorities that lead to the assumptions, and
being able to choose among value sets at will.

Purpose: to begin ranking the importance of the leverage points ; to
explore possible interventions for change
Instructions: 50 minutes
•Individually, reflect on on where to place the identified leverage points
along the 12 levels of intervention scale – write on post-it’s the leverage
point and the intervention level (10 min.)
•In plenary, participants (one by one) place post-its on the leverage point
scale and discuss why they have placed them there;
•Discuss the possible interventions, feasibility, level of difficulty and major
bottlenecks

THANK YOU!
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SOER 2015 to 2020:

A food systems approach for sustainability

Sharing insights from ongoing work

SoE trends/outlooks
and EU policies, and
the need for system
transitions

implications for EEA’s knowledge base
SoE trends/outlooks, and
knowledge on systems
transitions and their EU
policy implications

SOER
2020
2016

28 September 2016 – workshop on sustainable food systems @ JRC Brussels
Presentation by Constança Belchior, EEA

Defining “sustainability” in EU food policy context?

Problem-focused

2017

2018

`Solution´-oriented

Sustainability dimensions in the wider EU policy context
EU 2050 vision achieved through a `transition to a green economy´
Recognising that environmental, economic and social objectives
are essentially interlinked, the 7EAP three key objectives are to:
1. protect, conserve and enhance the EU's natural capital;

“A food system that delivers food security
and nutrition for all in such a way that the
economic, social and environmental
bases to generate food security and
nutrition for future generations are not
compromised."

2. turn the EU into a resource-efficient, green and competitive
low-carbon economy;
3. safeguard the EU's citizens from environment related
pressures and risks to health and well-being.

(HLPE 2014)

Sustainability dimensions for (EU) food system:
- Resource efficiency
- Ecosystem Resilience
- Human well-being
+ Governance + ´Planet´ (i.e. equity)

Source: EEA, 2016, Seafood in Europe – a food system approach for sustainability.

Understanding the “food system”

Source: EEA, 2016, Circular Economy in Europe

Identifying “critical areas” and developing a new framework for an
integrated assessment

Source: EEA

Source: Ingram, 2011

Source: UNEP, 2016

Source: EEA, 2016, Seafood in Europe – a food system approach for sustainability.
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Identifying “leverage points” for “systemic change”
Complex sustainability problems = mismatch between how real-world
systems work and how we think they work
Mental models approximate the
“real world”

Emerging insights on human
decision making and behaviour

Discuss major policies choices and trade-offs towards sustainability
in the food system?
The challenges we now face
regarding sustainability are no
longer compatible with responses
based on the classical paradigms
of science and engineering — built
on industrial models of problemsolving and planning approaches.

An example: Marine governance “horrendogram”

Their complexity and scale make
them different from the challenges
of previous decades and call for
more substantive transformations.
Governance of sustainability
transitions hinges on promoting
experimentation and learning, via
iterative, adaptive, participatory
processes.

Source: Adapted from “Cabrera and Cabrera, 2015,
Systems thinking made simple: New hope for solving wicked problems”

Source: FP7 Vectors

Source: http://www.worldbank.org/content/dam/Worldbank/Publications/WDR/WDR%202015/WDR-2015-Full-Report.pdf

Sustainability now?
What are the skills and capabilities required to change
systems? Work in progress…
...for what might be a painful but also exciting journey ahead
with a growing community!

Source: Forum for the Future,
https://www.forumforthefuture.org/blog/what-are-capabilities-we-need-system-change

Source: https://www.torbenrick.eu/blog/change-management/changemanagement-comic-strips/
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MORE SUSTAINABLE FOOD SYSTEMS

Sustainable Food Systems:
A Systems-Analysis approach

• The objective of the present project is to find out how to contribute to
making food systems more sustainable.
• 'Sustainability' will be defined by referring to the Sustainable
Development Goals (SDG):

1st workshop
28/29 September 2016

Vera Calenbuhr
DG Joint Research Centre
Unit I.2

MORE SUSTAINABLE FOOD SYSTEMS

MORE SUSTAINABLE FOOD SYSTEMS
• The current focus in the food debate is on Food Security, i.e.
•
•
•
•

Availability,
Accessibility,
Utilization,
Stability

• The aforementioned objective therefore needs to combine Food
Security and the SDGs  Food Security-SD-Matrix
• In the context of this project, the Food Security-SD-Matrix was used
as the basis for a systems- analysis approach.

MORE SUSTAINABLE FOOD SYSTEMS

WHAT IS SYSTEMS-THINKING?

Food Security-SD-Matrix
Food security

Sustainable Development Goals
Environment

Economy

1/1

1/2

Society
1/3

Governance
1/4

2/1

2/2

2/3

2/4

3/1

3/2

3/3

3/4

4/1

4/2

4/3

4/4

Availability

Accessibility

Utilization

• A system is a set of interconnected parts that work together to form a
whole
• Systems-thinking aims to understand the underlying structures of these
interconnections rather than focusing on the individual parts
• The approach focuses on interactions, cycles, flows, boundary conditions
and emerging patterns rather than the characteristics of the individual
parts.
• Hence, systems thinking is complementary to reductionism
• https://www.youtube.com/watch?v=rDxOyJxgJeA

Stability

1

WHAT IS SYSTEMS-THINKING?

WHAT IS SYSTEMS-THINKING?

• Why do we need a systems-thinking approach to food security and
sustainability?

• What kind of systems-thinking approach is used in the context of food
security and sustainability?

•
•
•

Because food systems are complex systems, where many system parts are
connected to many other system parts
Because sustainability is a system property, depending on stocks, flows,
boundary conditions and the connections between the many parts of the system
And because the debate on food systems has largely focussed on the parts and
not on the system

•

There are different systems-thinking approaches:
•
•
•
•
•
•

•

Cybernetics (1st order)
Self-organization, synergetics, bifurcation theory, chaos theory (cybernetics 2nd order)
Leverage point analysis
Human-nature nexus analysis
Tele-Accounting analysis
etc

The present project uses the approach of leverage point analysis
( D. Meadows)
•
•

Identification of parts of the system where a change leads to differentiated effects
 Leverage points
Hierarchy of such leverage points. Affecting parts higher in the hierarchy leads to
bigger changes in the system

LEVERAGE POINTS?

LEVERAGE POINTS

EXAMPLES OF INTERVENTIONS

WHAT HAVE WE DONE SO FAR?

12. Constants, parameters, numbers
•Though most clearly perceived, they rarely change behaviors and therefore have little long-term effect.
•ex. subsidies, taxes, standards
11. The size of buffers and other stabilizing stocks, relative to their flows
•Buffers can improve a system, but they are often physical entities whose size is critical and can't be changed easily.
10. Structure of material stocks and flows
•E.g. transport network, population age structures)
•A system's structure may have enormous effect on operations, but may be difficult or prohibitively expensive to change.
9. Length of delays, relative to the rate of system changes
•Information received too quickly or too late can cause over- or underreaction, even oscillations.
8. Strength of negative feedback loops, relative to the effect they are trying to correct againstnegative feedback loop slows down a process, tending to promote stability. The
loop will keep the stock near the goal, thanks to parameters, accuracy and speed of information feedback, and size of correcting flows.
7. Gain around driving positive feedback loops positive feedback loop speeds up a process. Meadows indicates that in most cases, it is preferable to slow down a positive loop, rather
than speeding up a negative one.
6. Structure of information flow (who does and does not have access to what kinds of information)[edit]
Information flow is a loop that delivers new information. It is cheaper and easier to change information flows than it is to change structure.
5. Rules of the system (such as incentives, punishment, constraints)
•Pay attention to rules, and to who makes them.
4. Power to add, change, evolve, or self-organize system structure[edit]
•Self-organization describes a system's ability to change itself by creating new structures, adding new negative and positive feedback loops, promoting new information flows, or making
new rules.
3. Goal of the system[edit]
•Changing goals changes every item listed above: parameters, feedback loops, information and self-organization.
2. Mindset or paradigm that the system — its goals, structure, rules, delays, parameters — arises from[edit]
•A societal paradigm is an idea, a shared unstated assumption, or a system of thought that is the foundation of complex social structures. Paradigms are very hard to change, but there are
no limits to paradigm change. Paradigms might be changed by repeatedly and consistently pointing out anomalies and failures in the current paradigm to those with open minds.
1.Power to transcend paradigms
•Transcending paradigms may go beyond challenging fundamental assumptions, into the realm of changing the values and priorities that lead to the assumptions, and being able to choose
among value sets at will.

• Application of leverage point analysis to the FS-SD-matrix, in particular
to the processes related to
•
•

Individual cells of the FS-SD-matrix, and to
Connections between different cells of the FS-SD-matrix
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SOME RESULTS
Leverage point: What is the purpose of the system?
The conventional debate sees the purpose of the food system in producing food. Hunger
and undernourishment are therefore related to a failure of the system

•

•
•

to produce enough food (in the old perspective),
to provide enough food security (in the new perspective)

Hence, policy makers would formulate objectives such as

•

•
•

SOME RESULTS
Leverage point: What is the purpose of the system?
There is a solution to the deadlock. The dilemma is related to the 'purpose' of the system and the way its
performance its measured.

•
•

The objective of increased food production and a good state of the environment can be reconciled by
reformulating the purpose of the food system.

•

It is well known that the definition of indicators (here: efficiency of food production) sets objectives and
policies. This can be counter-productive if the purpose of the system is not appropriately defined. The
purpose of the system is an important leverage point in systems analysis:

'increase food productivity' , or
'increase food security'

 The purpose of the food system should be made transparent in policies, documents and communications.
 The purpose of the food system should be shifted from 'food production' to 'environmental friendly food production'.
 The policy objectives of such a system should be to increase 'environmental efficiency of food production.
 Achieving this objective can be measured by monitoring the degree to which absolute decoupling of food production and
resource use are being achieved.
 The purpose of the food system and the associated objectives and indicators should be updated in all policy and strategic
documents.

and elaborate the appropriate measures.
If increasing food productivity leads to increased environmental pressure, then there is a
situation of mutually incompatible constraints: lifting food pressure from people is linked
to putting more pressure on the environment. Since one would normally put the priority on
increasing food productivity, one would decide against environmental quality.

•

SOME RESULTS

SOME RESULTS

Leverage point: Correcting feedback loops

Leverage point: Correcting feedback loops

•

•

Price is the central piece of information signalling both producers and consumers demand
and scarcity of a product. The more the price is kept clear, unambiguous, timely, and
truthful, the more smoothly markets will operate. Prices that reflect full costs will tell
consumers how much they can actually afford and will reward efficient producers.
The efficient allocation works only for as long,
•
•

as there are no external effects, and
in case there is full transparency.

 In reality this is not the case.

•

The correcting (negative) feedback can be strengthened in several ways:
•
•
•
•

Subsidies and taxes: i.e. strengthening/introducing resource taxes, pollution taxes,
or reducing ecologically negative subsidies (mainly CAP, but also markets
upstream of the agricultural sector that use natural resources)
Tradable permits (e.g. for fish catch quotas, greenhouse gases emitted in the
production process, pesticides, etc.).
Strengthening of anti-trust laws
Introducing information flows

AIMS OF THE WORKSHOP
• The aim will be to apply a systems-thinking approach in order to identify
both high-level and lower-level leverage points for change in the food
system (without necessarily designating the policy interventions that are
necessary).
• In a first instance, we will aim to map the current food system
according to its current state of play within each (or some) of the
quadrants of the FS/SD matrix, or sub-systems.
• We will then try to identify the interactions within each of the subsystems, before eventually proceeding to identifying the critical or key
interactions that drive the system.

THANK YOU!
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